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DIAGNOSIS OF DISEASES OF THE 

HEART 


PRELIMINARY REMARKS 

There is no other category of affections in which physical diagnosis 
is so important a> a means of arriving at a correct diagnosis a* in affec- 
tions of the heart. Its Jindmgs alinoM ••xclusiveh form the foundation 
from which the deviation* fr» in the normal tonditiou of tin* organ can 
be eorretth recogni?*ed m an tnatomu.d a* will a* in a functional respect. 
Provided the original <au<e oi the diMur. am-e has been detected, the eoiise- 
quenee* that will result lnnn the dixo-gani/aUmi of the centre of circula- 
tion non he deduced with almost mathematn al preeision. The diagnosis 
of tin' various disease- of the heart is, therefore, not dillicult. as a rule, 
provided the* phvHiian understands the details of the normal conditions of 
circulation and has learned to think out the effects of disturbances of the 
same. 

Results of Disturbances of Circulation. — In all diseases of the heart, 
immaterial whether the\ relate to affections of the valves, of the myo- 
cardium, or to pernatdial effusion, it sooner or later results that, with the 
disturliiim »* of emulation, nues^arilv the htuml pressure fall* in the r/r/e- 
rial system, hut in ihv veins (wlnMi empty their blood with greater dilli- 
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gree of disturbance of circulation in required for a characteristic change in the func- 
tion of the kidneys in conditions of stasis— i. e., to reduce the amount of urine and 
produce a moderate elimination of albumin. The sediment of the urine in the latter 
case shows numerous salts (usually uric acid), few hyaline casts, and no, or at the 
utmost few, red blood cells. Karely, in my experience, is a chronic inflammation of 
the kidneys a sequel of such hypenrmia. It then takes the form of interstitial in- 
flammation, which may occur after long-continued engoigemcnt of the kidneys. If, 
therefore, upon examination of the urine of patients affected with cardiac disease, 
not only symptoms of an engorged kidney are found, but also those of parenchyma- 
tous nephritis — i. c., many red blood cells, muddy” colour of the urine (which is inde- 
pendent of the admixture of blood, as can lie demonstrated by chemical examination 
of the urine), epithelial and altered casts, etc. — then we are dealing no longer with 
simple ongoigonient of the kidney, but with a complication, inasmuch as either acci- 
dentally a parenchymatous nephritis has been added to^he affection of the heart, or, 
as is usually the case, both affections owe their existence to the same cause (gen- 
erally an infection). To this latter category belong also the relatively frequent 
combinations of aortic insufficiency and contracted kidney, in which the latter, as 
well as the valvular defect, is dependent upon atheroma. Ascilcs as a result of the en- 
gorgement is rare; still rarer, in contrast to the hypcruwnia of the liver, is enlargement 
of the spleen . because the latter is only indirectly affected by engoigemcnt of the liver. 

Venous Pulse. — On the other hand, in the graver forms of engorgement the dis- 


tended jugular vein-* are commonly found to pulsate. This visible pulsation of the 
jugular veins is always a symptom of an o\erfiIled \enoiis svstem. Under these 
circumstances the venous pul-c is more pronounced, which is the result of circulatory 
disturbance in the various cardiac affections. It is occasionally noted in healthy 
individuals, but rarely to the same marked extent. The wave which dilates the 
veins of the neck, noted m persons in whom there is no cardiac (list ui bailee, even 
with decided overdisteniion of the venous system, never produces a pulse but only 
a heaving — ail “ undulation.*’ According to Mosmi's, (Jott wait’s, and Kicgel's inves- 
tigations, the normal as- well as this more developed (normal) venous pulse is a 
•‘negative” pulse las compared with the expansion of fhe aitery), -o that, while the 
artery dilates, the vein contracts, and vice versa. At the same time this catn (mono) 
erotic shank of the venous pulse curve is short, the anaeiotic long-drawn out. and 


show9 a visible depression fanadicintic). The second pail of tin* aimdinotic shank 
of the curve corresponds to t tie systole of the auricle (pie-v stole), the catamonocrotie 
one to the systole of the heart f diastole of the auricle) ; the pulse, therefore, is 
diaetoW'-presystiAic in time. It is chat act eristic of the venous pulse, in coiitiast to 
the arterial pulse, and also of the impulse convcvcd fiom the carotid to the jugular 
vein, that it is but slmvly distended; it is commonly noted to occur with an interval, 
beside** the lower pie-sure in the pulsating jugular vein, in contrast to the pulsating 
tid artery. With the diastolic- presystolie venous pulse it is alvvavs noted tliai. 
i rterv contracts, the vein dilates with a pause, which corresponds to the systole 
eondith^uble, and, as the systole of the heart takes place, contraction occm-. The 
cur^.ve different, however, as shown in his time by Kicgel, regarding the oc- 
puise notc*KV{j2£TiotiH pulse which appears in tricuspid insullicicncv. The \cnous 
ful cxaminauto^ftV -dUmp is markedly developed, no men* undiil.it ion: upon cuie- 
of the auricle t£^J proves toT* ngrsi/stolic-si/stulic in time — i. e., during the systole 
contraction occurs^ c * ,ia tos,^ ~ ^th the other \arictics of venous pulse, but no 
of the vein takes P% A*. forces !, e heait; on the contraiy, another dilatation 
v^Ue, a synchronol" '(f&itation. th!l Wou ' into the auricle through the liiMitlieient 
contrast to normal condition-. no dila^ di.»«tole which then follows, quite in 

that is, a relatively slight ei thffur of d '“"traction of therein occurs — 

the auricle once more dilate** tin* vf.j n4 ^ P* aco > unti 1 ^* 11 ’ systole of 

venous pulse, due to trieiwphNhsuflieiency, thejfe^ ***** lh * t i,l lf ‘Hrf- 

in with the presystole and lasts during the entire ill This latter 

condition, the distention of the vein with the sys U » ,,f, «»t. K na tl,oWical 

sign of insuflieieney of the tricuspid valve, which t. Wp further iinon whon 
discussing the diagnosis of that valvular defect. 'V 1 " 


V to. * u ^ # do ^ h tbe other v a riel ics of venous pulse, hut no 
AT® forces f, e heait; on the contraiy, another dilatation 
>K, (Mutation. Dul into the auricle through the liiMitlicient 
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Compensation. — it would U» absolutely wrong to presume that tliesc 
symptoms of engorgement occur at once to the extent described, as a con- 
sequence of disturbances of circulation in the clinical picture of cardiac 
affections. Clinical experience teaches, on the contrary, that in valvular 
insufficiency all symptoms of engorgement that are worth mentioning are 
absent for a long time, as a rule* ; in those conditions which run a chronic 
course they may not appear for many years. The cause of this is found 
in the fact that the heart is still able to meet the increased demands thrust 
upon it by the valvular affection, by a corresponding exertion thus more or 
less completely equalizing the defect . 1 This is accomplished in the onset 
of acute disturbances in such a manner that the heart muscle, stimulated 
by the abnormally strong emphing and filling of ii> cavities due to ob- 
stacles, makes use of its “ reserve foice" to accommodate itself to these 
increased demands.” In case of continued obstruction of the circulation, 
however, a permanent factor is required to overcome these functional diffi- 
culties. This is furnished by those muscular fibres of the heart which are 
most concerned with contraction and which bear the brunt in the circula- 
tory disturbance, they gradually undergo changes of increased metabolism 
and hypertrophy . 

With this the force of the heart has increased, a permanent condition 
has been created equalizing the circulatory obstruction — compensation — 
by means of which the heart is able not only to do justice to the increased 
demand during rest, but also to ai commodate itself to extraordinary efforts 
(for instance, mounting stairs). Thi* leads to the surmise that the hyper- 
trophied heart also possesses a certain amount of reserve force which, how- 
ever, according to our clinical experience, is lc.-s than that of the normal 
heart. Thus the hypertrophied heart, ils capacity of accommodation being 
smaller, will tire the sooner and the easier — it then lx»comcs “ insufficient.” 


The reserve force* — which even with moderately increased demands gradually 
fails (“ rupture of eonqiensition ") or is entirely bed (“loss of compensa- 
tion") — no longer meets the requirements, the power of the heart is now 
but sufficient to furnish an amount, of force necessary for the circulation 
in a state of complete rest, ruder these circumstances — i. t\. it the compen- 
sation in the course of disease becomes defective, or from the onset wasv* 
ficient' passive dilatation of the heart occurs, and this unquestioned / v * a( * s 
to the grave consequences of circulatory disturbance •previo»\* /Unturned. 




Deficient Compensation . — A reason for dcficicrt conipen/ v 
of the heart to hypertrophy, as sometime* occupy old or 
dividuals; furthermore, the intensity of the apr , ' 1 1 
cause the circulatory obstruction or the occurs* 111 * 0 
ever, compensation in diseases of the 
the energy Iris a tergo] required for 
lapidly consumed in proportion to it* * 
excessive demands upon the act*vi*' 
tropliied heart weaken 
readily and the oar/. 


„ :»e inability 
debilitated in- 
'Vi the heart, which 
»ss Abo\e all, hnw- 
* ... rom the fact that 
.i into active energy is too 
.lieh is the cine in continued 
Thus the power of the hy por- 
ous originally sufficient. This occurs the more 
Svliich general nutritive disturbance* exist, or in 


„v>nei. 


which the heart musek 
deficient as a result of fa*. 


Ishow throughout ft norninl consistency, but 
Juration, niyocardiftc infiltrations, or softening as 

» Com [tare the works of * * "Frey and F. Martius, in which the principles of com- 

pensation are exhaustively ajpfif clearly discussed. 
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ft result of arteriosclerosis, etc*. Finally, in the ease of considerable exudates into 
the pericardial mu* the circulatory disturbance* are pionouuced from the onset, in- 
asmuch as he 10 the diastolic distention of the cu\ities ot the heart is rendered very 
dillicult, and with it the systolic tilling of the ait cries is deci eased. 


Dimjnoslically the knowledge of the process of compensation in dis- 
ease of the heart and of the obstructions to complete compensation, just 
mentioned, is of the utmost importance in various directions, it is 
obvious, according to the principles explained, that there may exist even 
marked anatomical changes in the heart, especially in the valves, without 
producing cyanosis and (edema, while, on the other hand, the latter may 
appear even in apparently insignificant changes in the heart, as soon as 
compensation does not take place sutliciciitly at the onset or fails in the 
course of time. The standard In which to judge the degree of compensa- 
tion present is gi\en, in the til '-t place. In the condition of tin* pulse, espe- 
cially by the degree* of tension in the arteries. A small, and generally at 
the same time frecpient, soft, irregular pulse announces defu lent compen- 
sation: necessarily the diagnosis of the condition of the juiNe in this re- 
spect is obtained clnelly by splnp/mut/m ph iV examination, which clearly 
shows the* softness of the pulse and the irregularities of the pulse waxes. 
The sphygmograph also gives the most important ex idem e in cases of full 
compensation to support the diagnosis of the special variety of xalxular 
affection, inasmuch — as will be further explained later on— as the puNe in 
the different affections of the heart present* a verv c liaracterisiic pieture,m>t 
rarely even being | almost | pathognomonic. According to the law that 
the structures of tin* heart situated Ix'hind the poinls of circulatory dis- 
turbance are subjected to greater procure by tin* blood, and that the mus- 
cles hypertrophy according to the greater demand made upon them, we 
shall have to expect in the different cardiac diseases, according to the variety 
of the affection, either dilatation or hypertrophy, or both, affecting the 
entire organ or only parts of the sum*, ll is evident, if the ('spec ml form 
of heart disease can Ik* determined from other sxmptonis. that the appear- 
ance of the* subsequent symptoms ju-t alluded to and resulting lognallv 
t£° ni an; d° m i(*d changes in the heart, gives a most important support 
^ diagnosis and also corroborates it. 


in the bounty — ( ff the various subsequent manifestations. the changes 

torv sums the* heart upon percussion, of the apex beat find of the nusculta- 

r . *•*, % hr refcricd to later on m the discussion of the individual diseases 

'! Jtar ‘ 111 | *nten „_T;pon this siib|eet we must first look into an mis- 

cultatory pheno,no.:J .p W h ' a M „„ a , r ,., 1in „ „f n .e 

P i“ V l a J h«irl di-ease m a differcntyi diagnostical 

rwpo*. J refer tor tffo ox. Vw. , funcf ional , ami . lni) . , lnllr . 

mur. to which no anatom...* ; > ' /5 \,, lt ar ,. foun(l to at the 

post mortem. y ^ . 1 

Differential Diagnosis.-!.. 

inilrfflms they Usii* 

ally snow a Irssrr intensity \ this, tmwwi, in i. f i oos /ot always hold 

good. Their pitch is /toft, hlomnq , the time nt 


of the ventricle; l have never nlisolutelv del era * 1 


i 


, ** erd is the systole 
— - lie accidental murtnur ex- 
cept in a cose in whuh a transmitted vennii4*SX . ould he heard at the base 
of the heart occurring during diaxtolc (compare^ p*. 23). My ndvi«. f therefore, in 
to do away entirely with diastolic murmurs from j jSfcgor y of accidental murmurs, 
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at least for diagnostic purposes. The distinctive characteristics mentioned so far 
are evidently uncertain m u dill cron tin-diagnostic respect: it is more important tb 
know that accidental (functional) murmuis generally vaiy \ cry much as to their 
intensity . Their direct diagnosis depends on (1) that the area of cardiac dal newt 
does not extend beyond the normal borders and the apex beat is found in its normal 
position; (2) that the second pulmonic sound is not accentuated; and (tf) that the 
murmurs ate heatd only, or at least plainest , at the ostium pulmonale { pulmonary 
area). The latter position is, in my opinion, connected with the origin of these 
murmurs in the initial portions of the huge vessels at the base of the heart. They 
nmy partly Ik* caused by the fact that in anaunic and similar conditions the tonicity 
of the vascular vail is deficient, and by this means a greater dilatation of the ar- 
terial wall is caused, isochronous with the systole — i. o. t a temporary dilatation of the 
vascular wall, and with it the formation of u murmur. As to time, according to 
this conception, this would coincide with the ‘Mime of expulsion *' of the sy stole tsee 
p. 20, note 1 ), and it is to lie siumiscd that the slight sound which is formed during 
tin* systolic Hostile may lie hcaul toi a hnet period besides the murmur — i. c„ it iu- 
tiodiiees the lattci. In some eases this can actually he determined licvond any ques- 
tion ot doubt. For those cases in which the nuiunur occupies the entile period of 
the systole, the explanation ot 1J. (icigcl is piolialih coireet, aeeoiding to which iu 
a mem ics flic* picssiire m the .until and pulmonary artery is abnormally low. and thus 
the dillcicncc between the* latter and the retain tly great pressuic in the \cntiiele 
is more imtikcd at the onset of the systole than under normal riicu instances. This 
pi events the Hostile ot the semilunar \alvc»s during the so-called closure period 
and also the lornmtioii ot the systolic sound, and thus a systolic murmur results 
upon the enhance ot the blood into the huge \esseN, in the legion of '‘physiological 
stenosis " 

In emit i list to these " amemie " murmurs, the heart may be proved to be en- 
laiged by means ot percussion in those cases m whic h theie is a taiiuie in the initial 
\ahe to Hose, the second pulmonic' sound is accentuated, and the murmur is heard 
almost c\Hiisi\ely at the apex. It is then a question whcthci the initial insufficiency 
is of cmtocaidiuc oi /unit tonal , teiatiie ougin (a symptom frequently olwned m 
ameniKM- i. e., whether the museulai appai.itus of the vahes is iti'Ullicicnt although 
Ihc \al\es aie intact 'The ditleiential diagnosis of these two \niictics of mitral m- 
siilhciciicy is always dillieiilt . but it is not beyond the possibilities of diagnosis, and 
will lie distuned m the chapter lclutiiig to the diagnosis ot initial insufficiency of 
eiidoeaidl.il ntlgin ( p. la). 

Muffled and Split Heart Sounds. — lfesidcs an.enue muinmrs mention may be made 
here ot the “muffl'd" ami “split" Ik ait sounds. It is beyond doubt that they are 


not infrequent ; but I (toisidet it a mistaht to attach anu lalite to them , or even drau 
diaynoshc conclusions I tom them. As niutllcd sounds omit not only in hearts wj»V, 
post iiioi tein, are toiincl to be healthy. but are aNo observed m anatomical cl" >l 

i • ..i i r .1 i - . n ... . ■ side. 


* I I ~ r is o 

credited. i • i 

. ,i ofemou-t rated by piiysioal 
In tin* pri*M<m*e of llio ."i <;iis which ninv\i i,j il( ready, or whieh will 
di»<rno?is, and wbirh have partly been r ,. ar diae disease, such as 

be referred to later on. other m ni" 1 t()r on ]v of minor sipnilieanec, 

palpitation. sain ; they are. how* patients, espei'ially neurasthenics, 

particularly 1 ^ in the heart. * 

without any, 7%^ •* | 
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DISEASES OF THE ENDOCARDIUM 

ACUTE ENDOCARDITIS 


The diagnosis of acute endocarditis , in the majority of cases, presents 
great difficulties, in fact sometimes there are no objective signs; their pres- 
ence can, in such instances, only be surmised with a certain degree of proba- 
bility, but they must not be diagnosticated . 

Objective Findings. — The diagnosis of endocarditis is principally based 
upon the objective phenomena found in the heart. So long as the en- 
docarditis does not have its seat in the valves and does not influence the 
function of the latter, no changes in auscultation and percussion can be 
expected. Endocarditis cannot be diagnosticated under such conditions, 
even if a diffused visible impulse of the heart, or changes in frequency of 
the apex-beat with arrhythmia of the pulse, occur, symptoms which are to 
be referred to an affection of the myocardium connected with endocarditis: 
a serous infiltration of the myocardium or a myocarditis which frequently 
complicates endocarditis, as pathological examinations have proved re- 
cently. Only when the valves, which, moreover, is usually the case, are 
more directly implicated by the inflammatory process, can a diagnosis of 
endocarditis be made. Most frequently, at least in 50 percent of the eases, 
the mitral valve is the seat of the endocardial changes, much less frequently 
the aorta, and only very rarely the valvular apparatus of the right heart. 
Then the characteristic signs of endocarditis occur, principally murmurs , 
which are constant in character, and the diagnostic significance of which 
as a means of identifying an acute endocarditis will be discussed separately 
in describing the special valvular defects. 

Acute Mitral Insufficiency. — In the greatest majority of cases of 
mitral insufficiency physical signs arc present. In the first place, as pre- 
viously remarked, because the mitral valve is the point of election for endo- 
cardial ulceration and excrescences; furthermore, because the latter almost 


■ il valve, immaterial whether they are 

lc chorda; tendinete, or in the velum 
nsisted upon by Romberg, conducive 
rditis are also myocardial changes 
border of the ventricle) which de- 
nial changes. Exception* cases in 
without such, stenosts oi the mitral 
ncsystolie murmur (this may be ex- 
.mrs occur at the bascofUe velum 
2 free i bo ^ dtir8 “ bijught about, 
into the auncul|v e „tncular 

US 4 


relations. Therefore, as a .symptom iSjpufpflj 
heard only a systolic blowing murmum^r^ 
the region of the pulmonary artery, 


genu h» 

23)!?e aJ?&2j 
W, an accmtua 


ilAjventricular 
jMmjtral in- 

(mmLangflnd 
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pulmonic sound. The impulse can be felt more diffused than normal, but 
it is not very strong or even heaving, because the left ventricle, on account 
of the insufficient closure of the mitral valve, loses in volume during the 
so-called closing period (see p. 20), during which it has to form the im- 
pulse. Percussion generally shows only an enlargement of the cardiac 
area to the left, in consequence of the increased diastolic filling of the left 
ventricle, while, for the time being, there is no reason for an increase of 
the heart towards the right side, it is true, the right ventricle, owing to 
engorgement in the lesser circulation, works under greater resistance, but' 
by means of its reserve force it accommodates itself to the greater demands 
upon its activity. Only ujmn long-continued increase of tension, or if, at 
the same time, myocardial changes are present at the onset, will the ven- 
tricle suffer in loss of elasticity, and, as a consequence, dilatation of the 
right ventricle, and with it the extension of cardiac dulncss to the right, 
will not fail to present itself. 

Variations from the Usual Type. — If, exceptionally, instead of the 
mitral, the aortic valve is the seat of the endocardial Changes, the above- 
dcserifjed signs upon auscultation will Ik* altered in the manner character- 
istic of the aortic valve* — i. t\. in this instance there will lx? heard at the 
second intercostal space, to the right of the sternum, a diastolic murmur 
as a sign of acute insufficiency, and cardiac dulncss will lie noted extending 
to the left. The lirst sound is then clear, or another murmur is heard 
taking its place; the cause of the latter may lx* that the conditions (as 
explained on page 1 ) which give rise to an accidental murmur are devel- 
oping in the course of the disease, or it may Ik* that the endocardial changes 
which cause the insufficiency of the aortic valves may prevent the full 
development of the latter. Very rarely there is found, besides endocarditis 
of the left heart, an endocarditis of the right side, and with it an insuffi- 
ciency of the tricuspid valve with its characteristic phenomena: dilatation 
of the right ventricle, a systolic murmur at the right sternal border, and 


the prasvstolic systolic venous pulse (see later). 

The diagnosis of endocarditis is based upon these physical signs. But 
it is only confirmed by u simultaneous observation of the (etiology of the 
***• 

Diagnosis by Keans of the Ktiology . — Kndorardttis **£>*■'. 
disease, n view which has gained more and more 

Inteat clinical and ex|K*rimentnl investigations.* n,e 0 ™„ 0C ’ 

which bacteria may be demonstrated in the inlini. ^ s°*- '^ r ‘ * n in a J’l 
that variety of endocarditis must Ik* excepted in 01 micro-organisms, ana 
of the intima of the aorta develops without the mitnnl leaflets. n . 

"ally. f»om above downward, involves the nort 5 Aoimcts. which are p . 
varieties of endocarditis, however, the ii*«' / £ ri -organisms. Most of the itno 
the endocardium, are due to the pre> - / Sth. As the various infections^ * 
infectious 'Wemm mar give rise /&ria that an* capable of pwdwmg in- 


stantly diow fta# - JKp :? 0 f 

flammatfon (Hf -p • "* 

in the eflij^f ' «'■ 

when ti^T , 

to iVj5l -r- lti * l H 
(gonococci 


j«toeoccua, pneumococcus), the 
5 fit not be looked upon. as a misplacement 
|So of an infectious disease, finds entrance 
Ifeever, that in exceptional mslamrsspeciflo 
icilii, and others, as has frequently been ob* 
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served recently) are capable of causing a (specific) endocarditis, provided they reach 
the heart by way of cintiolisin ; but this is by no means the rule. If, therefore, the 
explanation of the conspicuous ictiological part played by the infectious diseases in 
the causation of endocarditis is sought for, it is necessary to recur to still another 
of their common effects, and this, in my opinion, can only be looked for in the toxic 
chemical action of their infectious material. Through them the soil is prepared 
upon which other bacteria, which enter the circulation from without and then reach 
the heart, are enabled to exert their inflammatory action. To assume such a local 
predisposition to inflammation, caused by the toxic chemical effect of the infectious 
products, is fully justified, in view of the more recent experimental investigations 
regarding the origin of endocarditis ( \\ yssokowitsch, liibbert, Orth, and others). 
According to the results obtained by them, we may draw the conclusion that the bac- 
teria are specially enabled to display their inflammatory and destructive effect in 
the cndocaidium when they happen to find a previously weakened tissue (in our case 
changed by the toxic chemical oflect of the infectious material). Not all infective 
products are equally capable of producing endocarditis. The endocardium is es- 
pecially endangered hv acute articular rheumatism and by septicopyemia ; endo- 
carditis is found less frequently as a result of diphtheria, scarlatina, peliosis rheu- 
matica, chorea; comparatively rarely in enteric fever, erysipelas, pneumonia, and 
gonorrluea. in keeping with the above-mentioned fact, that a weakened condition of 
the tissue piepares the way for the development* of endocarditis and facilitates the 
action of micro-organisms upon the endocardium, it may he explained that endo- 
carditis not infrequently develops in if right’s disease and during pregnancy, and 
that acute relapses of endocarditis (** recurring” endocarditis) quite often occur in 
pre-existing valvular defects. 


Differential Diagnosis. — The axiological factors just mentioned are to 
be considered in the diagnosis of acute endocarditis, as they materially 
complement the physical «igns of endocarditis. Should the aXiological 
basis for the assumption of a probable endocarditis be absent in a case in 
which the physical signs, especially cardiac murmurs are present, it is neces- 
sary that great care should be exercised before a diagnosis is made. 

Differential Diagnosis between Accidental Cardiac Murmurs and Endo- 
carditis. — In the first place, it will be necessary in such cases always to 
exclude murmurs in lit » anatomically intact endocardium . We have al- 
ready (on page 4) discussed the points which are essential to tin* diag- 
nosis of accidental cardiac murmurs. The systolic character of the mur- 
mur, which is, as a rule, soft, its divisibility and, even more so, the 
•'bailee of dilatation of the heart and the accentuation of the second pul- 
in i„~ sound, and besides, the presence of aiurmia, etc., are almost aljrays 
In rare insVfJjc diagnosis of an accidental (functional) cardiac murmur, 
cient for a posit’ '»wp ,s -T, all the diagnostic signs mentioned are not suffi- 
doubt as to the corrc-j ^ v that, for a time at least, there may lie a 
Differentiation betweeiX>sis. 


carditis. — Still greater diffe rc ,„ t ^[urmurs caused by Endocarditis and Myo- 

^nurs are caused by those which 0( ^Vfi ( *ulties than accidental cardiac mur- 
obvious, if the myocardial changes affect t J 1< ‘ (<ollrs( ‘ myocarditis. It is 
ulo-ventricular valves or the papillary iimscJ. Tmisclllar filjres °* auric ’ 
ness of the valvular opening become.- insuffici<i> ihut th(1 entnuk* or firm- 
mur must occur. Naturally, the consequences 1 * ’ with H a *’<£ iic mur ' 
mitral insuffieiency will be certain to make their v ,* ai ' 4* ^ lativc 

tension of cardiac dulness dependent on dilatatio^ 'of the het , 
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murmur, and accentuation of the second pulmonary sound. The differential 
diagnosis is always diilicult in such cases. Jn favour of endocarditis, un- 
complicated by myocarditis, are only a moderate dilatation of the heart, 
a loud murmur, constant in its intensity, a relatively strong, uniform pulse, 
the marked accentuation of the second pulmonic sound, and the fact that 
new, especially diastolic, murmurs are beginning to apjiear with the 
original systolic mitral murmur, in consequence of further endocardial 
changes in the valves in the course of the affection. In favour of myo- 
carditis. without an accompanying endocarditis, are the weakness of the 
impulse and of the radial pulse which, as a rule, is small, arrhythmic and 
frequent, and little or not at all influenced by cardiac stimulants, the feeble- 
ness of the systolic murmur (in consequence of the reduced velocity of the 
blood current caused by insuflicient contraction of the heart muscle), and, 
furthermore, the considerable extent of cardiac dulncss to the left and right 
of the pneeordial area and the only moderate accentuation of the second 
pulmonic sound, the intensity of which is, at least partly, dependent upon 
the sustained energy of the right ventricle. However, the signs mentioned 
are not always sufficient for a positive differential diagnosis, so that fre- 
quently we can only figure on probabilities. 

Differential Diagnosis between Endocarditis and Pericarditis. — -Much 
easier than the differentiation between cxocarriial and endocardial murmurs 
is the diagnosis between the latter and pericardial friction sounds. The 
pericardial sounds are, as a rule, well characterized by being superficial, by 
their character known as friction, and by the fact that they do not fully 
coincide with either systole or diastole of the heart, and that they arc 
intensified by external pressure, so that difficulties as to the diagnosis occur 
but rarely. More exact information regarding the acoustic properties of 
the pericardial friction sounds will lie given later on when discussing the 
diagnosis of pericarditis. It is possible in many cases that, with coexisting 
pericarditis and endocarditis, the murmurs caused by the latter arc covered 
by the louder pericardial friction sounds, and do not appear plainly until 
the pericarditis disappears. 

Differentiation between Acute Endocarditis and Chronic and Recur- 
rent Endocarditis. — The question much more difficult to decide is whether 
the'cndocarditiri that has been diagnosticated is acute or chronic, or whether 
an acute exacerbation has been added to a pre-existing chronic endocarditis. 
Of importance in the individual case is absence of fever in the chronic 
variety, and the presence of marked hypertrophy in some parts of the heart 
muscle. This is never absent in prolonged chronic valvular disease, whereas 
in acute endocarditis the change in the heart muscle is found to consist in 
dilatation, and, as an increased effort* is required, due to the blood entering 
to a greater extent, hypertrophy in its first stages may also be present. It is 
further diagnostic of acute endocarditis that the character of fhe mur- 
murs is changeable , th*\, gradually increase in intensity, and new sounds 
occur in the course ui the affection added to those already present, which 
are labile in character. On the other hand, in chronic endocarditis in 
which the valvular defect is pronounced, the murmurs are characterized 
by marked constancy. A praesystolic murmur at the apex and aortic mur- 
8 
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inurs are in favour of chronic endocarditis — that is, actual valvular dis- 
ease. Intercurrent fever and the sudden appearance of secondary phenom- 
ena, which will be referred to later on, are conditions favouring acute endo- 
carditis. Although the diagnosis of acute endocarditis may be based 
entirely upon the findings of physical diagnosis, it is materially supple- 
mented by the simultaneous appearance of phenomena due to the endo- 
cardial process, appearing in other parts of the body. 

Secondary (Metastatic) Symptoms of Endocarditis.— The fact that thrombi 
formed in the course of the endocardial disease are carried with the blood current, 
gives rise to the formation of embolic hwmorrhagic infarcts in a number of organs, 
for instunce, in the bruin, generally causing hemiplegia und aphasia; in the spleen, 
characterized by swelling und pain; in the kidneys, producing bloody urine and 
pain in the renal region. Hemorrhagic pulmonary infarcts arc followed by hemop- 
tysis, circumscribed d illness, principally in the buses of the lungs, and dyspnea. The 
liver does not as frequently become the seat of emboli as do the organs mentioned; 
still rarer are these conditions found in the mesenteric artery. Occasionally emboli are 
ushered in by chills, also by sympathetic vomiting, and these symptoms, jf they 
supervene upon nn endocarditis, generally indicate the ap[H>aranee of metastases. 
These metastatic emboli also occur in the course of chronic endocarditis. However, 
the observation is important that, if chronic endocarditis has persisted for some 
years, without emboli having made their ap]>earanee, and now suddenly embolism 
becomes marked, an acute recurrent endocarditis has occurred, it is obvious that 
with this process of embolism, in which pus-foriniiig bacteria abound, suppuration 
occurs in secondary foci , which result in abscess formation, and purulent exudates 
appear in various organs of the body. 

Special Forms of Endocarditis. — After the diagnosis of endocarditis has 
been made, it remains to ‘be determined which special variety of endo- 
carditis presents itself. As this is of some importance in regard to prog- 
nosis, it should at least be attempted in every case. We may distinguish a 
mild and a severe variety of endocarditis. As representing the former may 
be considered most forms of endocarditis occurring in the course of acute 
articular rheumatism; a* belonging to the latter, endocarditis, the result 
of sepsis. Endocarditis which owes its origin to other infections than those 
mentioned, resembles occasionally the mild rheumatic, at other times the 
severe septic, form. Jt is not stVietly proper, in my opinion, thus to classify 
endocarditis in the one or the other category, much less so because some- 
times even a rheumatic endocarditis may give rise to a most severe patho- 
logical type, simulating the septic form, and, vice versa , septic endocarditis 
may, in rare eases, take a very mild and favourable course. I believe we 
may establish, in general, the axiom that it is less a question of the kind , 
but of the severity of the infection, whether the endocarditis takes a mild 
or severe course . 

* Mild Form. — The mild form is characterized by very moderate fever, which may 
even be entirely absent, the genera] condition of health is but little influenced, and 
the emboli, just mentioned, occur but rarely ; pulmonary infarcts are the ones most 
often seen. 

Severe Form. — Formation of multiple infarcts indicates a severer character of 
the endocarditis; the most important areas of infarction have just been mentioned, 
and it may be that the retina, the skin, and the mucous membranes may show nu- 
merous emboli, even hemorrhages. If the infection is of an especially septic charac- 
ter, an unusual symptom generally shows itself, in the fever curve. Falling and 
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rapidly rising temperature accompanied by eliil I h, fever ln»ing frequently 105° F. to 
107° F. The constitutional symptoiUH are unusmlly ww, and delirium is present; 
occasionally pronounced symptoms of (purulent) meningitis and encephalitis appear. 
The spleen presents acute swelling, as in other infections; the urine is of the same 
character as in infectious nephritis; the skin shows the most various forms of 
exanthema: Roseola, erythema, urticaria, pock-like pustules, pemphigus bulls, etc. 
At times inflammations of the joints may occur — generally characterized by one or 
only a few joints being affected — smallest pulmonary abscesses, accompanied by 
dyspnoea and bronchitis, and thus strikingly simulating the picture of acute* miliary 
tuberculosis. Of particular significance in the diagnosis are the changes of the 
fundus oculi, especially retinal extravasations which, occurring with or without 
white centre, in dubious coses speak for the presence of sepsis (and septic endo- 
carditis), which becomes more certain if metastatic pustules or abscesses occur in 
the skin. The special significance of septic “ malignant ” endocarditis in the picture 
of (cryptogenic) septicaemia will be fully discussed later on in the chapter on in- 
fectious diseases. Gonorrhoeal endocarditis may also ruu the course of the severe 
malignant form. 

•LThe symptomatology of malignant, ulcerative, or septic endocarditis is so varied 
that it has become usual to divide the affection into four clinical types, which are 
frequently distinctive. Cardiac signs are common to all varieties. 

Septlco-Pysemic Type. — This form occurs during the course of septicaemia, pysemia, 
the puerperal state*, or in the course of any septic infection. There is marked fever 
(pump-handle temperature), chilis, and sweating. Cutaneous manifestations are 
common. Nervous symptoms are frequent, as are emboli and abscesses in the skin 
and various organs. 

Typhoid Type. — Here the course of enteric fever is closely simulated. 

Cerebral Type. — Symptoms relating to the ccrcbro-spinal system are prominent. 
Frequently the cardiuc phenomena are slight. 

Cardiao or Malarial Type. — This is the most common variety. Jt usually occurs 
in persons already suffering front chronic ciidocarditia.: ' The symptoms and physical 
signs in this condition call •attention to the heart.] 

The above remarks show sufficiently that, in the individual case, w*e should not 
be satisfied with the simple diagnosis of endocarditis, but that, under all circum- 
stances, it should Ik* complemented axiologically ; the decision of the question upon 
which basis the individual endocarditis has arisen then generally coincides with the 
opinion as to the mild or severe character of the nflection. 


CHRONIC ENDOCARDITIS— VALVULAR DISEASE 

Chronic Endocarditis. — While the direct diagnosis of acute endocarditis 
is difficult, on the other hand, that of chronic endocarditis — that is to say. 
valvular disease — is, in by far the majority of cases, very easy. Chronic 
endocarditis, as a rule, is the result of a preceding acute endocarditis, more 
rarely it is an accompanying condition of an atheromatous process. The 
anatomical changes produced in the valvular apparatus due to disturbance 
of function are characterized as stenosis and insufficiency. 

Relative Insufficiency. — These latter conditions may develop even when 
the valves arc absolutely intact anatomically, as dilatation, which may de- 
velop from any cause, may assume such dimensions that the curtains of the 
mitral or tricuspid valves, oven after they have gradually become tense, 
are not sufficient to close the opening completely. The condition is then 
known os relative insufficiency, and in rare instances, in which marked 
distention of the root of the aorta or pulmonary artery occurs, may also 
affect the semilunar valves. Another cause of relative insufficiency is the 
insufficient function of the muscular apparatus of the valves — i. c., of the 
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papillary muscles or the muscular fibres which enter into the nuriculo-vcn- 
trieular valves from the auricular wall. Such insufficiencies of the valvular 
muscles may be caused by imocnrdiac changes or by muscular weakness (in 
consequence of ansemia or intoxication, that is, infection). 

The general sequela* of these valvular defects have already been dis- 
cussed (p. 1) — namely, inevitable lowering of the blood pressure in the 
arterial system, the increased pressure in the veins, the lessening of the 
velocity of the current in the capillaries, the cyanosis resulting therefrom, 
anasarca, the accumulation ol fluid in the various serous cavities, the 
engorgement of the liver and kidneys, the venous pulse, etc. ; we also re- 
ferred to compensation in the heart which is able to delay for some time 
those grave consequences of the circulatory obstruction which are dependent 
upon valvular defects. An observation of these stasis phenomena at the 
bedside proves at first hut a ontinued, severe circulatory disturbance, 
which, nevertheless, as a rule, is due to valvular defects. The presence of 
the latter and the demonstration of the special form, however, can only 
be determined by physical examination of the heart; it forms, therefore, 
the basis for the diagnosis of the individual valvular lesions. 

MITRAL INSUFFICIENCY 

Diffused Pulsation. — On inspection of the bared breast diffused pulsa- 
tion is noted over the entire cardiac area, due to the closely underlying 
right ventricle which has materially increased in size, the right border of 
which is pressed downward, and, resting obliquely, is in its entire extent 
contiguous to the diaphragm and tin* upper surface of the liver, and in 
this manner it produces visible pulsation in the epigastrium ; to a lesser 
extent it is also (dilatation and) hypertrophy of the left ventricle, which 
is responsible for the increased pulsation. 

Changes in the Impulse. — The impulse i< not seen in the fifth inter- 
costal space inside the mamillary line, as is normal, but is observed by 
the eye, and even more so by the palpating finger, to be several centimetres 
to the left of the axillary line and outward; the apex beat may even, 
at least in great hypertrophy of the left ventricle, be felt downward in the 
sixth intercostal space. But the latter condition is not at all usual; gen- 
erally the impulse is only displaced outward, but can still lx* felt in the 
fifth intercostal space. The apex beat does not seem to bo essentially in- 
creased, unless it is formed by the right ventricle; often a systolic (purr- 
ing) thrill may be observed on palpation in the region of the apex of the 
hgart. 

Conditions of Percussion. — Percussion demonstrates a distinct increase 
in cardiac dulncss, essentially dependent upon enlargement of the right 
ventricle, 1 which is brought about in consequence of the mitral insufficiency. 

1 Probably there is always an excentric hypertrophy of the right ventricle which 
is the cause of increase in the cardiac dulness, os demonstrable by percussion, at 
least when it is considerable (in which case the cxccntrically hypertrophied left 
ventricle and the non-dilated hypertrophied right ventricle may cause it), if the dul* 
ness extends beyond the middle of the sternum. It is obvious that, in mitral in* 
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The right border-line of the cardiac dulncss does not extend along the left 
border of the sternum, as in the normal, but crosses to the right, frequently 
as far as the right border of the sternum and oven beyond. Neither docs 
the upper are of cardiac dulncss commence at the cartilage of the fourth 
rib, as normally, but more superiorly, according to the degree of enlarge- 
ment of the right heart. Cardiac dulness has also considerably extended to 
the left, especially when hypertrophy of the left ventricle has assumed 
greater dimensions. 

Auscultation reveals a more or less loud systolic murmur, which is heard 
most distinctly at tin* apex of the hca^t, only rarely circumscribed at the 
outermost portion of the apex beat to the left; generally this murmur is 
heard transmitted as well to the right and upward in a wide area. Some- 
times the murmur is hoard loudest at the punctum maximum of the pul- 
monary artery, exceptionally in this area exclusively. This is easily ex- 
plainable if the natural position of the ostium venosum sinistrum is 
thought of (from the sternal end of the third right, to the lateral end of 
the cartilage of the second left, ri I» : the middle of the orifice, therefore, in 
the second intercostal space to the left of the sternum), and it is also con- 
sidered that the murmur must 1k‘ heard Ixst in the direction of the regurgi- 
tating Mood-cur rent. 

As a rulc % there is absence of tone formation accompanying the murmur. This 
is quite nation!, as dining the find, stage of tlu a systole in the so-called “closing 
stage,” on aeeonnt oi the delect in the closure of the mitral valve, the parts of the 
latter and of the ventricle which are able to vibrate, do not. as normally, tend 
towards a new eentie of gnmty and, in consequence of their inertia, swing around 
the latter, lint assume it only gradually, do not go beyond it and, accordingly, do 
not vibrate snlheietitly tor the formation of a musical tone (K. (Seigel). Conse* 
i|uently, there is no period of closure in the case of mitral insutlieiency, and the 
formation of tone does not take place. The systolic murmur is brought about by 
the fact that the blood at the time of contraction of the ventricle enters through 
the open aunculo-ventiieulnr space into the relatively wide auricle and thereby 
causes vibrations of those parts (Isirdering on the blood column) which arc concerned 
in it. As, furt heunoie, the intensity of the murmur thus created depends upon the 
velocity of the blood current, it is nlnious that the murmur is often only heard after 
exercise or in certain attitudes of the patient, in general only after the heart has 
displayed greater activity. 


Pulmonary Artery. — Resides the changes in the heart, those in the great 
vessels are to l>e determined. The initial portion of the pulmonary artery 
shows a visible systolic pulsation in the second left intercostal space; when 
it is distended in consequence of regurgitation of the blood, it pushes the 

sutlieicney, the right ventricle hypertrophies according to the increased resistance in 
the pulmonary circulation, and that primarily without dilatation (Kicgel). The latter 
assumption is undoubtedly correct ; but if it is considered that, even in physiological 
conditions with increasing resistance besides the increased labour, very soon a de- 
crease in the systolic diminution of the volume of the heart also becomes evident 
(consequently an abnormally large quantity of blood remains in the ventricle after 
tlie systole), and, besides, as the latest observations of Krehl and others teach, that 
in valvular changes quite usually the myocardium is also affected by (mostly in- 
fectious) noxfc, it is not astonishing that, besides the hypertrophy, in most cases there 
will also occur very early a dilatation of the right ventricle. 
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border of the lung aMtle, and thus becomes contiguous to the thoracic wall. 
The diastolic closure of the valve at the pulmonary orifice also becomes vis- 
ible and jmljHtble under these circumstances. This is of importance in the 
ditTcrcntial diagnosis between accidental (functional) and organic mur- 
murs, but, as a rule, it is rare ; on the other hand, the accentuation of the 
second pulmonary sound, heard upon auscultation, is almost pathogno- 
monic. a fact to which Skoda was the first to call attention. It is due to 
the fact that the increase in pressure in the pulmonary circulation — i. e., in 
the pulmonary veins, capillaries, and, in connection with it, the pulmonary 
artery, reaches a high grade, which again cause's increased activity of the 
right ventricle. At the beginning of the diastole in the (right) ventricle 
the pressure in the latter falls rapidly. The great difference between this and 
the high pressure in the pulmonary artery will manifest itself by the fact 
that the semilunar valves during this time are driven with great force 
against the ventricle and vibrate more powerfully than normally around the 
new centre of gravity towards which they tend very rapidly. The force 
of the second pulmonary sound, therefore, dejiends, in the first place, upon 
the intensity of the engorgement in the lesser circulation — i. e., upon the 
degree of the mitral insufficiency ; in the second place, also upon the energy 
of the right ventricle, which was consecutively stimulated to greater activity. 
The latter hyjiertrnphies. as we have seen, primarily without dilatation; 
later this occurs with hypertrophy, as soon as there is an increase in the 
amount of labour to lie performed by tin* heart. If, in the further course 
of the affection, compensation fails which had liecn created by the hyper- 
trophy of the heart, a passive distention of the right ventricle occurs, and 
with it. as higher grades of dilatation occur, a relative insufficiency of the 
tricuspid valve takes place. The consequence is. that there is a lessening 
of force of the second pulmonary sound, in contradistinction to its loud 
accentuation before the occurrence of that complication. 

Pulse Carve. — It is easily understood that the radial pulse. as a rule, does not 
shoir material flirtations fiom the normal (hoc Fig. la, on p. 10). As long as 
the compensation remains perfect, and particularly the loft ventricle hypertrophied 
(cxcontrically ) — inasmuch as the blood current Hows under abnormally high press- 
mo from the dilated and hypertrophied loft auricle through the ostium venosum 
sini'-tnun into the left ventricle — the aortic system will still be filled in an ap- 
proxiinat<-l\ normal manner during the systole, in spite of the regurgitation of the 
blood into the lett auricle. The pulse will therefore show an almost normal curve — 
that is, the pulse wave will suffer but little in size, in tension the pulse will be 
slightly diminished, provided the hypertrophy of the left ventricle does not compen- 
sate completely, which will t>e shown in a more decided reeoil elevation and a dim- 
inution of the elasticity rise of the sphvgmogram. Tn the majority of cases in which 
treatment is necessary, however, compensation is disturbed to a marked degree, and 
the pulse is irregular and small. This latter quality is principally found in the pulse 
of those cases of mitral insufficiency which are complicated by mitral stenosis (eomp. 
pulse curve, Fig. 16, p. 10). 

Of the indirect sequela* of mitral insufficient mention, above all, must be made 
of the relatively frequent formation of harmorrhagic infarct* in the lungs. 

Differential Diagnosis. — The diagnosis of mitral insufficiency, this most 
frequent of all valvular defects, is generally easy, provided the physical 
signs that have been discussed arc observed. 
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In the differential diagnosis the functional systolic murmurs are to be 
primarily taken into consideration. Their differentiation has already been 
enlarged upon ; it need only be repented here that the functional murmurs 
show great changes in intensity, do not occur with coincident enlargement 
of cardiac dulness and accentuation of the second pulmonary sound, and 
are generally heard best at the pulmonary orifice. The differential diag- 
nosis of relative mitral insufficiency is more difficult (see p. 5). Prac- 
tically, there is principally to be considered the cardiac hypertrophy of 
Bright’B disease, fatty heart, myocarditis, idiopathic enlargement of the 
heart, and relative insufficiency in amcinic conditions and toxemia. It is 
presupposed in all these affections that the relative incompetency is due to 
relaxation and stretching of the left ventricle (degeneration), which gives 
rise to a systolic murmur. These cases of relative mitral insufficiency may 
generally In* distinguished from the organic variety. The co-existing dis- 
ease must lie taken into consideration, with the resulting changes in the 
heart, in each individual case. A fact most worthy of note is that the mur- 
mur of relative mitral insufficiency, as well as the functional murmurs, show 
decided changes of intensity , and in contrast to the organic murmur rather 
become weaker than more pronounced by energetic cardiac action, and may 
even disappear entirely i f the heart is “ whipped up,” especially by digitalis, 
always provided that no deueneration of the heart muscle be present which 
may not Ik- overcome. At the same time the heart beat is weak, the accentu- 
ation of the second pulmonary sound but moderate, the pulse small, and. 
eventually, irregular. Some cases of relative mitral insufficiency cannot be 
differentiated from true (that is. not combined with mitral stenosis) endo- 
carditic mitral insufficiency, especially when chronic endocarditic mitral 
insufficiency has led to loss of compensation. However, cast's of chronic 
‘‘genuine” endocarditic mitral insufficiency are rare, upon the whole, as 
generally there is a stenosis of the mitral orifice combined with the mitral 
insufficiency, and with it appears also, besides the systolic, a pnesystolic 
murmur — in short, the symptoms of the last-named valvular defect will 
make themselves prominent besides — to the analysis of which the following 
chapter is devoted. 


STENOSIS OP THE MITRAL VALVE 

Stenosis of the mitrnl orifice is in most cases combined with insuffi- 
ciency. The, previously deserilied, anatomical and clinical consequences 
of insufficiency are therefore almost regularly present also in stenosis 
of the mitral valve, but are essentially modified by the stenosis, so that 
the diagnosis of the latter, in spite of the synchronous insufficiency of the 
valve, is generally easily and definitely ascertained. Pure stenosis without 
insufficiency may occur when the valves without shrinking are funnel- 
shaped and coalescent from the base. But the proof that in these cases 
(exceedingly rare in comparison to the enormous majority of cases in 
which the stenosis is unquestionably combined with insufficiency) a com- 
plete closure of the valves is still possible, can but rarely be furnished with 
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certainty, even post mortem. Therefore, the diagnosis is to be relegated to 
the question in the great majority of cases, What clinical phenomena 
entitle us to assume, besides insufficiency of the mitral valve, a synchronous 
stenosis of the orifice, and which of both these valvular defects predomi- 
nates in the individual case? 

A simple consideration will show that the usually very material obstacle 
which impedes the inflow of blood from the loft auricle into the left ven- 
tricle by the stenosis, is hound, under all circumstances, to cause a dis- 
turbance of the circulation, inasmuch as a powerful engorgement of the 
blood in the left auricle and further back in the lesser circulation and in the 
right heart occurs as the necessary consequence of every stenosis of the left 
auriculo-ventricular orifice. We find, accordingly, the right ventricle much 
hypertrophied, and, very soon, also dilated (see p. 12, foot-note), while in 
contract to this the left ventriile and the aorta appear to he filled le*s, in 
proportion as the stenosis is mo-e developed. 

Inspection and Palpation. — Upon inspection there is observed diffused 
pulsation, the apex-heat, it is true, displaced far outward even to the left 
axillary line, but less downward than in pure insufficiency, because the 
hypertrophy of the left ventricle, which forms in the latter disease, is pre- 
vented from developing by the accompanying stenosis, according to the 
preponderance of the stenosis in part or entirely. In pure mitral stenosis 
a egneentric atrophy of the left ventricle occurs, unless the left auricle 
interferes hv compcn>ating fully, which will Ik 1 the case only at the onset 
of the stenosis, and then in not too marked grades of this valvular defect. 
Inasmuch a*, in such ca^es, during the ventricular diastole ne\er more than 
a full “ I mat volume " — i. e., the quantity of blood which is to he nor- 
mally expelled hv the ventricular svstole — readies the \entricle, the loft 
ventricle adapts itself in ac*ti\ it y and size to the lesser filling, so that it 
is attached to an enormously enlarged right heart as a relatively small 
appendix, as is often seen in a mod striking manner at autopsies. Besides, 
marked epigastric pulsation occurs, a sign which at once indicates dilata- 
tion of the right ventricle. Pal /mt ion generally shows a weaker apex beat, 
a stronger heart-beat only if the latter is formed by the hypertrophied 
right ventricle: we generally feel, at the same time, a strong “ fremisse- 
ment cataire ” (purring thrill), which varies from the tremor in pure in- 
sufficiency, inasmuch as it commences before the s\ stole and is very jerky, 
conditions which are also present during auscultation, and which will be 
further commented on. 

Percussion shows considerable enlargement of the right heart, the dif- 
fusion of cardiac* dulness is found at its maximum to the right. 

• Auscultation. — Upon auscultation there is heard at the apex of the 
heart a murmur which varies in different cases. The murmur is. compara- 
tively rarely, short, simply diastolic — i. o., a murmur which sets in directly 
at the beginning of the diastole of the ventricle, when the pressure of 
engorgement in the looser circulation is so considerable that the blood is 
driven, at the beginning of the diastole, from the left auricle, which acts 
under high tension, and with great force into the relaxed ventricle. As a 
rule, this murmur does not make its appearance until the second part of 
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the diastole of the ventricle, or, rather, the full intensity of the murmur 
does not occur until at this time, thus immediately preceding the first 
sound. This modification of the diastolic sound is generally spoken of as 
a " praesystolic ” murmur, and is brought about by the fact that, at the 
onset of the diastole of the ventricle, the blood flows with comparatively 
moderate speed through the narrow opening from the auricle into the 
ventricle, so that in many instances no vibrations are caused by it which 
would be sufficient to produce a murmur. Those vibrations attain the re- 
quired strength only when the auricle contracts in the second and last third 
of the diastole of the ventricle. It is furthermore possible to observe pauses 
in the murmur, which is especially characteristic of mifral stenosis, so 
that in the murmur there appears between the purely diastolic (initial) 
murmur and the pnesystolie (end) murmur a short pause (Frantzcd's "in- 
terrupted modified diastolic M murmur). 1 do not consider it proper to 
carry the differentiation of the character of the murmur still further, espe- 
cially, as has been observed before, liecause flic fir.-t sound is also almost 
always replaced by a murmur, and entirely too much latitude would be 
allowed in the more precise analysis of llio character of the murmurs, 
if, exceptionally, the 1 first sound is pure, it may be, as is generally re- 
ported, remarkably strong, almost ringing' personally I was never able to 
observe it. 

Absence of Murmur. — .1 diastolic murmur is not heard in all instances 
in mitral stenosis. If we consider that, in its prodiu 1 ion, a certain in- 
tensity of the velocity of the blood current is required, it is obvious, 
if the aunmlar systole dors not take* place with sufficient energy, as is 
principally the case in the aged, that the circulation may he too slow to 
prexluce an audible murmur, and, in such instance*.-, only the novice will 
be surprised if be finds pe>st mortem a marked initial stenosis, although 
the auscultation, most carefully conducted during life, revealed no murmur. 


I have observed that the murmur was absent for months under conditions of 
inactivity of the heart, although it. was looked for every day. In such cases it is 
possible, in niv experience, at least to surmise tlu* possibility of an existing mitral 
stenosis, if an undoubtedly pronounci*d right-sided hypertrophy of the heart and in- 
tensification of the second pulmonary sound cannot he explained from the pulmonary 
findings, etc., and if no plausible reason can bo found for the synchronous weakness 
of flic radial pulse. The following example will prove, however, that, even in com- 
plicated cases, the subsequent- manifestations, which are so important in the diagnosis 
of mitral stenosis, may he absent. 

Mitral Stenosis Complicated by Parenchymatous Nephritis and Hypertrophy 
of the Left Heart. — A girl, aged seventeen years, chlorotic for some years, six 
months before death contracted an affection of the kidneys with the character- 
istic symptoms of suhneute (parenchymatous) nephritis — cloudy, red, bloody, mod- 
erately scanty urine with numerous casts, attacks of unnnia. marked dropsy. In 
the heart a. very soft, distinctly systolic murmur, particularly plain at the pul- 
monary artery, was perceptible. Cardiac dulness scarcely reached beyond the left 
border of the sternum, but the apex bent was displaced towards the left. with strong, 
full, hard pulse, second pulmonary sound not accentuated , high grade of ana i miA. 
Diagnosis: Parenchymatous nephritis , ipotl crate hypertrophy of the left ventricle , 
aturmio murmur. Death due to intercurrent erysipelas. 

The autopsy showed: White, large kidney, eonoentric hypertrophy of the left 
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ventricle, a slight mitral stenosis, the mitral valves slightly shortened besides. Slight 
hypertrophy of the right ventricle. Pulmonary tissue very pale . 

Obviously the mitral stenosis was so insignificant in this case that the blood 
passed through the relatively wide orilice without producing a murmur, and, further-, 
more, no engorgement worth mentioning occurred in the lungs (pulmonary tissue 
quite anemic) ; the second pulmonary sound, therefore, could be but slightly ac- 
centuated. But even the existing slight accentuation of the second pulmonary sound 
could not lie diagnosticated on account of the* marked accentuation of the second 
aortic sound. The latter, again, was caused by hypertrophy of the left ventricle, 
which was brought about as a result ot the nephritis, and upon this latter condi- 
tion depended also the strong, hard radial pulse, the character of which was, con- 
sequently, diametrically opposed to the character of the pulse which is ‘usual in 
mitral stenosis. 


Besulting Phenomena in the Circulatory Apparatus.— In my experi- 
ence, the question whether mitral insufficiency and mitral stenosis can be 
distinguished when they occur conjointly can be decided not so much by 
the character of the murmur, but better even by phenomena resulting from 
mitral stenosis. Primarily, it is important to observe the character of the 
second pulmonary sound. 

Pulmonary Artery. — As a mailt of the continued stasis of the lesser 
circulation, which occurs as a consequence of this valvular defect and of 
the marked hypertrophy of the right ventricle, the second pulmonary sound 
is loud, “ booming ” in character, and all the more not ceahle as the second 
aortic sound is feeble in comparison, due to lack of blood in the aorta. 
Tn keeping with the powerful force 4 of the blood in the pulmonary artery 
striking against the closed semilunar vahes, the thoracic wall vibrates, and 
a \i>ible and perceptible diastolic shock is noted in the second left inter- 
costal space. 


On the other lian<l f a decrea>e in the intensity of the second pulmonary sound 
occurs, provided the right ventricle relaxes, or if, finally, in consequence of the enor- 
mous engorgement in the right ventricle, a consecutive relative insufficiency of the 
tricuspid valve is formed, which oi>ens an outlet to the blood of the right ventricle 
into the right auricle. (X\er the carotid and Mibclavian arteries there are more often 
found, as observed by Alattcrstock, murmurs which are systolic in time. They occur 
more frequently than in mitral insufficiency. Their origin has as yet not been satis- 
factorily explained. The division of the second pulmonary sound , which not rarely 
occurs, is of a certain diagnostic significance, (ieigel, Hr., has offered as an expla- 
nation of this division that, owing to the non -synchronous closure of the semilunar 
valves in mitral .stenosis, the overdilated, less clastic pulmonary artery retracts a 
moment later than docs the poorly filled aorta. 


* Condition of the False. — The condition of the radial pulse is of no 
less importance in the diagnosis of mitral stenosis than -the dispropor- 
tionately marked accentuation of the second pulmonary sound. The pulse 
wave, in contradistinction to that in uncomplicated mitral insufficiency, 
is remarkably small; the lessened tension in the arterial system shows 
itself, furthermore, in the greater prominence of the back-stroke eleva- 
tion and the ]>oor development of the elasticity rise. Besides, the pulse 
is frequent and, more than in other valvular defects, irregular on account 
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of insufficient function of the left ventricle combined with the insufficient 
filling of the coronary arteries. (Compare Fig. 1, a and 6.) 

In cases of genuine mitral stenosis in which compensation has taken place (not 
Complicated by mitral insufficiency), von Noorden has observed even an abnormally 
high tension of the pulse with very pronounced elasticity vibrations. 

Heart-Failure Cells. — In the sputum of patients who suffer from mitral stenosis, 
there are found, comparatively regularly, so-called heart-failure cells — i.e., large, 
mostly oval cells with more or less pronounced nucleus, in which is found either 
diffused or granular yellow or yellowish-brown pigment (a derivative of the blood 
pigment). The heart-failure cells are not pathognomonic of mitral Btenosis, although 
they occur most frequently in this affection of the heart. They are solely the result 
of great engorgement in the lesser circulation (in brown induration of the lungs), 
especially in mitral disease, myocarditis, etc., and, besides in patients with valvular 
disease, they are occasionally found in the sputum of patients suffering from em- 
physema, and also in persons suffering from croupous pneumonia. 

If the symptoms consequent upon stenosis of the mitral orifice, which 
have been enumerated, are developed, the presence of a stenosis may be 
considered, even if no diastolic, but a distinctly systolic murmur can be 
heard in the heart. It must not be lost sight of that mitral stenosis under 
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certain circumstances docs not produce murmurs, and, on the other hand, 
is a very frequent complication of mitral insufficiency. I would therefore 
advise every one to he very careful when making a diagnosis of a simple 
mitral insufficiency, and to adopt the rule only to make it tclien the simul- 
taneous presence of a stenosis can be positively excluded according to what 
has just been said. 

INSUFFICIENCY OF THE AORTIC VALVES 

This valvular defect, the next in frequency to mitral insufficiency, is 
recognised by such characteristic symptoms that the diagnosis can be made 
with almost absolute certainty. 

Inspection and Palpation of the Cardiae Region. — Inspection shows 
very remarkable changes: The marked arching of the prsecordial area, 
especially extending towards the loft, which indicates hypertrophy of the 
left ventricle, also diffused pulsation of the thoracic wall, which extends 
to the left axillary line. The apex bent is markedly “ heaving " in charac- 
ter, and is noticeable in the sixth or seventh intercostal space or still farther 
down, displaced towards the axillary line and outward. At times it is 
distinctly diaslolic ; the causes is to 1 r> looked for in various directions. 
It must be surmised theoretically that there is an absence of closing 
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period, 1 and with it the arching of the ventricular wall with systole, caus- 
ing the apex l>eat. Furthermore, the blood, which enters the left ventricle 
under great pressure during the diastole, will force the heart downward, 
and this locomotion is enhanced by the contraction of the auricle, which 
occurs in the second half of the diastole. In the rant majority of eases, 
however, the heart heat is systolic, inasmuch as the ventricle, during the 
closing period, in spite of the aortic orifice being open, is not able to over- 
come the high pivs.-u re in the aorta, and therefore contracts (the same 
as in the normal with complete closure of the semilunar valves) at the 
onset of the systole, thus producing a systolic heart beat. Over the base 
of the heart a diastolic tremor is sometimes felt. 

Percussion. — Cardiac dulness, coinciding with hypertrophy and dila- 
tation of the left auricle, is increased particularly towards the left. It 
begins high up and extends towards the axillary line, occasionally over- 
lapping the visible apex boat tr wards the 1 left side, and roaches towards 
the right, extending mcr the left sternal line: hut the diffusion of the car- 
diac dulness on this side is always comparatively limited in proportion to 
the extension of the heart to the left. If the initial portion of the aorta 
and its arch i> much dilated in its subsequent course, this is shown by dul- 
ness over and to the right of the manubrium sterni. 

Auscultation. — (’haraet eristic of this \alvular defect is a diastolic 
murmur heard in the auscultatory area of the aorta or in the immediate 
vicinity of the same. The nature of this murmur is generally that of a 
long-continued rustling. Variations occur, sime the murmurs sometimes 
appear to be more harsh, at other times, relatively more frequent, so deli- 
cate and faint that they are noticed only upon the most painstaking care. 2 
These variations in the character of tin 1 murmur arc of \erv inferior sig- 
nificance from a diagnostic standpoint : more important is the locality at 
which the murmur is heard most distinctly. The murmur is generally 
noticed loudest over the upper part of the corpus sir mi near the left sternal 
border ; the reason why it does not appear strongest in the second inter- 
costal space to the rigid [the pnnetum maximum], t ho same as other inur- 

1 According to Martins l»y “closing period ” is meant that part of the systole 
in which both the aurk'iilo-vciitriculur'ttnd the semilunar valves are closed. It coin- 
cide-*. regarding time, with the ascension of the caidiograrn. commences with the 
closure of the venous valves, and ceases with the opening of the arterial valves (the 
highest point of the cardiogram) and which i.s then followed by the second part of 
the systole, the “ timr of cj pulsion 99 (corresponding to the first part of the descend- 
ing line of the cardiogram* . 

J In rare eases the murmur may Is* mtirrly absent, thus at the onset of aortic 
insufficiency, while other symptom-, of the latter, for evample, pulsation of the spleen 
(Gerhardt), are already plainly present In some instances a considerable decrease 
in the blood pressure and in the velocity of the blood current is the cause of the ab- 
sence of the murmur, the intensity of wdiich in general depends upon the velocity 
of the blood current; this is principally the ease in the aged, in whom the elasticity 
of the arterial wall has disappeared, and. with it, the diastolic contraction of the 
arteries is gradually lost, so that only very little blood regurgitates into the ven- 
tricle through the, in some eases generally very wide, orifice of the aorta. It may 
also occur that the murmur is absent during rest, but appears plainly ns soon as 
the patient exerts himself to vigorous movement with his body, and the blood pressure 
is thus increased. 
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murs arising at the aortic valves, is probably found in the downward 
direction of the blood-current whirls which are caused by insufficiency of 
the seiuilunar valves. Moreover, the murmur, at the apex of the heart 
proper, is generally only noticeable as a faint diastolic whisper. Some- 
times there may be heard, besides the diastolic murmur, a diastolic sound, 
which probably corresponds to the transmitted second sound of the pul- 
monary artery. During the systole there is heard, according as a closing 
period occurs or not, at the apex of the heart the first sound, which 
is pure, or, in place of it, sometimes a systolic murmur . The latter may 
bo due to various causes, winch will be further discussed when entering 
upon the differential diagnosis. 

| In some cases a pncsystolic murmur at the apex of the heart (the Flint mur- 
mur) is also noted. There is still great controversy regarding its cause, but there 
is no doubt that it is occasionally noted.] 

In no other valvular defects of the heart is it less advisable to re- 
strict one's self, from a diagnostic point of view, solely to the examina- 
tion of the heart. There are in aortic insufficiency other conditions not 
affecting the heart proper which present some of the best points support- 
ing the diagnosis. This is especially the case if it occurs in youthful indi- 
viduals. 

Changes in the Vessels. Pulse. — The arteries are lengthened: they 
appear as if their course were on the surface, like that of the brachial and 
radial arteries, they show a tortuous formation which can he explained 
as the visible expression of a decrease of their elasticity. Even small 
arterial branches — the 1 arteries of the fingers, the tibialis postica, posterior 
to tlu» inner malleolus, the dorsalis jwdis, and others — pulsate visibly on 
account of the blood being thrown into the arteries with great force. On 
feeling the pulse it is easily recognised as the pulsus alt ns ct cvler (Fig. 2). 

During the diastole of the left ventricle the blood not only flow’s from the au- 
ricle, but nl-o, in coiim»<| iienec of the insuflieiency of the aortic \alve. a part of the 
hlocul regurgitates from the aorta into the ventricle. It is ohxious that thus the 
volume of the left ventriele is iuereased mid the myocardium has to perform a per- 
manently inev eased amount of work. The pulse, therefore, must rise rapidly, to 
fall again as quickly in the diastole, on account of the regurgitation, not only in 
the capillaries, hilt also due to the iiHUllicient Sortie valves not ghing a base of sup- 
jiort to the blood current; the pulse, therefore, is Ixmmling. leaping — crier in 
character. (This pulse is also known as the Corrigan , water-hammer, and collapsing 
pulse. | 

The changes of the pulse are liest expressed in the sphvgmographic 
picture. The sleep rise of the ascension line is the consequence of the 
increase in the pulsation volume — i. e., of the amount of blood thrown 
into the arteries during the systole. As then, furthermore, the outflow of 
the blood, not only to the peripheral circulation, but also to the centre, 
takes place very rapidly, the doseension line shows a steep declivity in its 
initial part, the top of the curve, therefore, is decidedly pointed . At the 
eataerolie leg of the pulse picture then* is shown at first at the acme, in 
some of the eases, a prong, which may bo explained as the first elasticity 
elevation of the much-strained muscular wall ; then follows the back-stroke 
elevation, and, finally, at the bottom, several faintly expressed elasticity 



22 


DISEASES OF THE HEART 


vibrations. It is of especial importance that, in spite of the height of the 
curve, the back-stroke elevation is but very poorly developed (see Fig. 2) 
naturally, because it is normally brought about, according to the almost 
universal opinion, by the closing of the aortic valves, and, consequently, 
must be missing in insufliciency of the semilunar sacs. 

Preservation of the Back-Stroke Elevation. — If the back-stroke elevation is, 
nevertheless, indicated, this is caused by the fact that the rebound of the blood 
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from the ventricular mill and from the valves, although they nre not able to close, 
or from the valvular remnants, will still allow the formation of a small hack-stroke 
wave. The back stroke elevation is relatively strongly expressed in coexisting mitral 
insufficiency, inasmuch as the larger quantity of blood which, under these circum- 
stances, flows from the left ventricle during the diastole, offers sufficient resistance 

to the blood stream return- 
ing from the uorta, which 
causes greater reflection and 
a with it the back-stroke eleva- 
tion.. 

In Combination with 
Endocarditis of the Mitral 
Valve. — The following ease, 
which was observed at my 
clinic and analyzed by K. 
b Geigel. may serve as an ex- 
ample: 

A girl, aged twenty years, 
suffered from aortic insuffi- 
ciency with the usual accom- 
panying symptoms, among 
which was also the receding 
t back-stroke elevation in the 
sphygmographic picture. Re- 
crudescence of the endocardi- 
tis with formation of An acute 
mitral insufficiency, during 
the course of which the ten- 
sion of the blood column be- 
came lower and a back-stroke 
elevation appeared. After the mitral insufficiency had become quiescent, so that at 
last aortic insufficiency became prominent once more, the back-stroke elevation re- 
ceded again. The above curves (Fig. 3, a, b, o) illustrate this in the moat pro* 
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mitral insufficiency. 
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nounced manner. 1 also haw , in n combination of aortic insufficiency with relative 
mitral insufficiency, the hick-stroke elevation most distinctly; it became indis- 
tinct when the systolic murmur at the apex disappeared after the administration 
of digitalis. 

The peculiar conduct of the descension line may, after what has been 
said, be regarded in general as a characteristic sign of the existence of an 
aortic insufficiency; but it should not he lost sight of that the pulse picture 
is characteristic only if the aortic insufficiency is uncomplicated, if the 
myocardium functionates vigorously, and if simultaneously there is no 
considerable amount of atheroma, as the latter prevents rapid contraction 
of the artery and makes the top of the curve appear less pointed in this 
instance. 

The pulse of other arteries is no less remarkable: thus, on the (‘rural 
artery a jerking beat is felt with every systole ; at the carotid arteries there 
is seen, from a distance, a marked pulsation and leaping, and even in 
the finest arterial branches the pulsus celer is visible and palpable ; in the 
uvula, under the finger nails, upon the (artificially flushed) skin or on 
the laterally compressed lips, the capillar!/ pulse appears very plainly, and 
also upon ophthalmoscopic examination of the retinal vessels; liver and 
tplcen may eventually al.-o pulsate [ Quincke's pulse*]. None of tlie^e symp- 
toms, however, is pathognomonic of aortic insufficiency, as they all occur 
under different conditions, although less pronounced. 

Auscultation of the Arteries. — Wry characteristic changes can also be noted 
iipon auscultation of the peripheral arteries . While, under normal circumstances, 
ludible vascular sounds can, iuth lightly applied stethoscope, be observed only at 
^he aorta, the carotid and subclavian arteries, in distinct aortic insufficiency the 
jrachial, the radial, the crural, and the popliteal — in fact, still smaller arteries, 
(how this phenomenon. However, even this systolic cardiac sound formation is 
lot absolutely demonstrative, because it may, at least at the crural arteries, be 
ibservcd also in other, especially febrile and amende, conditions. Yet, under all cir- 
cumstances, the sound format icn in these aiFeetions is weaker than in aortic in- 
•uificiency ill uhich the conditions are the most favourable for tone production of 
;he arteries. The elastic arterial wall may vibrate and sound ujarn sudden expan- 
sion as well as sudden contraction. It is true, under normul conditions the narrow- 
ng of the artery occurs too slowly to produce a diastolic heart sound; entirely 
liiferent, however, is the ease in aortic insufficiency. Xot only is the wall even of 
imaller arteries, remote from the heart, made to produce sound by the strong blood 
current which is rushed with great force by the hypertrophied left ventricle, but 
wen during the diastole (because the blood can flow to the periphery and to the 
ieart) the .vessel experiences so rapid a relaxation and contraction that the vascular 
vail now, too, i. e., during the diastole— suddenly assumes another centre of grav- 
ty around which it oscillate**. Thus a systolic and diastolic sound, a so-called 
1 double tone/’ is produced, which is most distinctly noticed in the crural, but some- 
imes also in the other arteries. 

Cniml Double Sound and Crural Double Murmur. — This has been heard partly 
n such a manner that the first sound coincided with the systole, the other with the 
liostole of the heart, and partly so that both sounds foliowed each other rapidly, 
•uceecded by a longer interval (occurring during the diastole of the heart!. As 
iae been remarked, the most probable cause of the diastolic bruit in the former ease 
s to be looked for in the sudden contraction of the artery fpllowing the distention 
Traube). Several explanations are possible in the latter case, and 1 shall men- 
•on at least one of them. On account of the permanent a;>ening of the aorta it is 
possible for the contraction of the left ventricle, especially if the pressure in the 
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aorta is small in the individual ease, to push a blood wave into the aorta, which is 
followed by the larger wave produced by the contraction of the left ventricle. This 
will be represented u& an anaciotisin in the sphyginogruiu, and upon auscultation of 
the crural artery as a double sound which ought to l>e designated as (curdio-) prav 
systolic-systolic. 

If the double sound is to be heard upon auscultation of the crural artery, it is 
necessary to apply the stethoscope to the vessel without pressure. For, if the in- 
strument is pressed even moderately upon the crural artery, one will hear, instead 
of sounds, murmurs — stenosis murmurs. At lirst one murmur, having the time of the 
systole, caused by the fact that the blood current, thrown with the systole into the 
artery, is thereby forced to pas* through the artilicially created narrow' part of the 
arterial vessel: if the stethoscope is left pressed down, the systolic murmur will, for 
the same reason, be followed by a diastolic murmur, if the centripetally moving blood 
w'avc is de\ eloped sulliciently strong, as may be presumed as certain, in the crural 
artery in aortic valvular iiisuihcieiicy. The presence of a double murmur in the crural 
artery, therefore, is of significance in the diagnosis of am tic valvular insufficiency 
(Duroziez). However, this murmur is sometimes, although less pronounced, observed 
in other conditions also. 

At the carotid artery also there is heard, u|K»n a light application of the stetho- 
scope, a diastolic heart murmur . But the oiigin of this latter murmur has an en- 
tirely different causation: it is simply the murmur conducted from the insufficient 
aortic valves, which may be entirely absent if the conduction is bad. 

Relative Insufficiency of the Aortic Valves.— Similarly as in other 
valves, a relative insufficiency may occur in the aortic valves, although 
this is rarer, inasmuch as the anatomically unchanged \al\es upon ex- 
cessive distention of the aortic orifice arc no longer able to close the 
same . 1 The occurrence of such relative aortic iiisiillieiencies has been 
positively demonstrated by autopsies; it lias Urn principally obsenod in 
the course of interstitial nephritis as the result of dilatation of the left 
ventricle and the root of the aorta. 

Sifferentio-Diagnostical Points of View. — Again, to sum up the symp- 
toms most essential to a diagnosis of insufficiency of the aortic \alves, 
the loud diastolic murmur over the sternum i» the most important of the 
diagnostic signs, without the presence of which the diagnosis mu.st not, 
and, vice versa, upon its presence the diagnosis miM. he made. e\cn if 
other symptoms of the \alvular defect are absent . 2 But the 1 diagnosis is 
rendered more complete by the suhncqucnt symptoms, which are particu- 
larly pronounced in thU valvular defect: The hypertrophy and dilata- 
tion of the. left ventricle, the pulsus altus et coler, the marked pulsation, 
and tlie murmur in the arteries, the double >ound or double murmur at 
the crural artery, etc. If, Uvsidcs the diastolic*, a systolic murmur is also 

1 Still another enii.se of relative insufficiency of the aortie valves has been ob- 
served in my clinic, and was descried l»y Fiitterer: A tear of the aortie wall with 
formation of an ectnsis, a kind of a “ npiu infi* pouch #t which placed itself between 
the intact aortie valves and put one of them out of function. 

'The presence of a diastolic murmur is, in rare eases, not the result of aortic 
insufficiency, but. of an accidental nature. It has, in this instance, its origin in the 
rains adjacent to the heart and occurs especially in amende*. It is to be heard 
either conducted from the inferior vena cava, at the inferior part of the sternum, 
or originating in the interior jugular vein more superiorly; in the latter case its in- 
tensity increases towards the clavicle. It ran Iks readily observed that it is nothing 
but a venous (nun's) murmur, because upon pressure on the jugular veins it is modi- 
fied in intensity or disappears entirely. 
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found in the heart, the diagnosis may become extremely difficult, because 
the latter may, as stated before, be due to a number of very different causes. 
In the first place, a coexisting stenosis of the aortic orifice is to be con- 
sidered which, in fact, appears often enough associated with insufficiency. 
It is to be diagnosticated, Insides the latter, if the systolic murmur is 
heard over the entire heart, yet most distinctly over the aortic orifice, if a 
systolic tremor is felt at the base of the heart, if the pulse is remarkably 
low in consideration of an insufficiency of the aortic valves, and if mur- 
murs in the arteries are not present. Even when the loud systolic mur- 
mur is heard strongest at the base of the heart, caution in the diagnosis 
is necessary, as cases have been oljscrved, nevertheless, in which no changes 
in the valves were found post mortem which could have been held respon- 
sible for the assumption of stenosis. In fact, it is probable that the nor- 
mally wide orifice, in view of the large quantity of blood thrown with 
great foree into the aorta, plays the part of a “physiological stenosis’*; 
moreover, then* will 1m* another cause for the formation of a murmur 
if the orifice of the aorta dilutes gradually, for which fact there is plenty 
of opportunity in aortic insulin icncy by the material increase in the sys- 
tolic volume of tlu* beat. At any rate, in those cases, in contradistinc- 
tion to the association of aortic insufficiency with stenosis, the condition 
of the pulse, characteristic of the former affection, as well as the murmur 
of tin* arteries continue to exist. Hut the possibilities of the origin of 
a systolic heart murmur are not exhausted with the above description. 
Aside from a simultaneous mitral insufficiency . caused In/ endnumlilis 
(not a rare combination), it is possible that the papillary muscles of the 
dilated ventricle become flattened by the pressure to which they are ex- 
posed, so that their filia tion i> impaired in the course of time; liosidos. the 
same as in dilatation and hypertrophy of the left ventricle from other 
causes, here a No the mitral \alve may become relatively insufficient in 
the long run. The systolic murmur, under these circumstances, becomes 
soft, in contradistinction to tint caused bv a complicating stenosis of the 
aortic orifice. It is especially audible at the apex of the heart, the second 
pulmonary sound is intensified, and secondary hypertrophy and dilata- 
tion of the right ventricle will not fail to appear. The diagnosis of the 
origin of the systolic murmur, in such cases, is not difficult with a little 
attention, less so, if gradually a developing stasis and relative insuffi- 
ciency of the tricuspid valve come into prominence. 

Albuminuria may also occur ns a consequence of the engorgement. The urine 
becomes dark, scanty, saline, will show much sediment, ami it contains moderate 
amounts of albumin and hyaline castq, This albuminuria, however, coinciding with 
the changes named in 4 hc condition of the urine (stasis urine), is to Ik* differentiated 
from an nJhtuninuria which, in my experience. is not rare in insufficiency of the aortic 
valves, which is caused by nephritis complicating this heart lesion even during the 
time of complete compensation. In such instances the urine presents the character' 
isties of the urine of nephritis, particularly that of interstitial nephritis — i. o.. it is 
copious, more or less clear, contains granular, besides hyaline, casts: neither docs the 
amount of albumin vaiyr as much as in stasis urine, in which the quantity of albumin 
depends upon the existing energy and activity of the heart. 

Subsequent Symptoms of Hypertrophy of the Left Ventricle. — The cardiac lesion 
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in insufficiency of the aortic valves, in contrast to other valvular defects, mate 
itself felt in a manner very annoying to the patient: by the dilatation and hyper- 
trophy of the left ventricle, even in the stage of full compensation; by heat and 
pressure in the liesul, pulsations, headache, and vertigo, in the worst cases by rupture 
of the cerebral arteries, which are then mostly atheromatous, with its sequelae. It is 
necessaiy in the diagnosis of aortic insufficiency incidentally to take into considera- 
tion the last-named symptoms. 


STENOSIS OF THE AORTIC ORIFICE 

Much plainer than the conditions in insufficiency of the aortic valves are 
the signs to be considered in the diagnosis of stenosis of the aortic orifice . 

Hypertrophy of the Heart — Apex Beat. — The necessary consequence of 
this cardiac lesion is hypertrophy of the left ventricle ; but the size of the 
heart is less marked in these instances, because in the genuine cases at 
first nothing but a concentric hypertrophy develops, and only gradually 
a dilatation of the left ventricle, which, however, is not as extensive as 
the hypertrophy. So soon as stenosis is accompanied with insufficiency 
(as is often the case), greater dilatation combines with the hypertrophy, 
anti then the size of the left heart liecomes enormous. 

The apex beat is palpable slightly dowmw r ard and outward, less diffused, 
and generally not as strong as could he expected in consideration of the 
presence of a In |>ci trophy of the heart, in fact, in a number of cases it 
is entirely absent, as was emphasized by Traube. This is caused by the 
fact, as long as the heart acts vigorously up to a certain degree, that in 
stenosis of the aorta during the closing period of the valves, during which 
normally the heart boat occurs, the pressure in the aorta is relatively low, 
consequently the semilunar valves are able to open at the first onset of the 
systole, and the ventricle therefore empties itself from the beginning. 
Accordingly, there is no closing period and with it no apex beat ; later, it 
is also possible that the insufficient filling of the coronary arteries, in con- 
nection with stenosis of the aortic orifice, and the thus decreased contrac- 
tion of the myocardium, or an affection of the latter accompanying the 
valvular defect, may prevent the formation of a /ml /table apex beat. 

Murmurs in the Heart. — A further and, diagnostically, the most essen- 
tial consequence of a stenosis of the aortic orifice is the occurrence of a 
systolic murmur , produced by the forcing of the blood through the nar- 
row orifice into tin* aorta; this murmur is, in keeping with its origin, 
very long and drawn out, hissing, singing, or whistling in character, audible 
even at a great distance from the chest. The greatest intensity is at the 
Sternal border in the second intercostal space to the right of the sternum, 
and it loses in strength downward ; besides, it can generally be heard very 
plainly all over the body of the heart, even at the apex. The first sound is 
absent almost without exception, because, as just explained, a closure period 
does not, as a rule, exist. Tf the first sound is audible, and this is very 
exceptional, it occurs, as I can confirm, in regard to time a little previously 
to the murmur (von Noordcn), because the vibrations of the ventricular 
wall and of the closed mitral valves which cause the first sound (during the 
closure period which is present in such cases) precede the forcing of the 
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ayatdlic blood current through the narrowed aortic orifice — i. e., there- 
fore, preceding the formation of the murmur by a brief moment of time. 

To the same extent, most intense at the base of the heart towards the 
right sternal border, there is a systolic thrill perceptible to the palpating 
hand. The second aortic sound is weak, due to lessened pressure in the 
aortic system which only reaches a higher degree upon full compensation. 
The second aortic sound cannot be heard at all in other cases beside the 
long-drawn systolic murmur, or it is replaced by a diastolic murmur 
(owing to the synchronous insufficiency of the valves). The faint second 
aortic sound is not transmitted to the carotid artery, so that no diastolic 
sound is audible here, but only a loud systolic heart murmur in place of 
the first carotid sound. On the other hand, nothing, particularly not a 
double murmur, can ever be heard in the crural Hrtery. 

As with the radial pulse in insufficiency of the aortic valves, owing to 
the valvular defect, the pulse adopts highly characteristic properties. 



Fio. 4 . — Case of Stenosis of tiie Aortic Orifice. 


becoming a jmhu* alius el eeler, in the t-ainc manner there occur in steno- 
sis of the aortic orifice no less remarkable changes of the pulse, which are 
of moment in the diagnosis. The pulse wave becomes small and sluggish 
(see Fig. 4). 

Tho curve is low, because, in spite of hypertrophy of the left ventricle and of 
the powerful pressure which is present in the latter, in the course of time only a 
comparatively sum 11 amount of blood is foreetl into the arterial vessel through the 
narrow aortic oritice and liows towards the peripheral circulation. A pulsus tardus 
is characteristic of stenosis of the aortic or i Hoc. as the dilatation of the arterial ves- 
sel to its utmost occurs more slowly, on account of the impeded inllux of the blood 
into the aorta, and liecaiwe there is generally a rigidity of the artery associated with 
the stenosis, and with it, too, the contraction of the vessel occurs only very grad- 
ually, the latter, therefore, remains longer than normal in its condition of dilata- 
tion; the acme of the pulse curve must, consequently, become more depressed. The 
pulse is, at the same time, mostly hard ; the cause of this property of the pulse 
should naturally not be looked for in stenosis of the aortic valve, but in arterio- 
sclerosis associated with this cardiac defect. If the apex beat is vigorous, which, 
it is true, is rare, the relative smallness and slowness of the pulse contrasts strikingly 
with the same. As a rule, the frequency decreases also, because the heart is stimu- 
lated to but comparatively rare systoles, on account of the insufficient filling of the 
coronary arteries, owing to stenosis of the aortic orifice. 

According to the above, the diagnosis of stenosis of the aortic orifice 
is simple so long as it is a question of a pure stenosis ; but these cases are 
rather rare. So soon, 11 s is very usual, as there is a simultaneous aortic 
insufficiency, the signs mentioned above become greatly modified. In fact, 
according to my experience, it is possible for the characteristic condition 
of the pulse to be entirely absent in stenosis of the aortic orifice, even the 
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most evident pulsvs alius et crier may be present in the sphygmographic 
picture, which occurs when the insufficiency materially exceeds the stenosis. 
It is possible that in such eases the diagnosis of a simultaneous stenosis 
may become impossible for other reasons, because the systolic murmur 
may be referred to secondary dilatation of the ascending aorta (see p. 
25). On the other hand, sometimes there is observed an evident gradual 
transition from insufficiency to stenosis, inasmuch as the cndocurditic vege- 
tations or atheromatous changes which were originally limited to the free 
edges of the valves, increase in intensity, extend towards the insertion ring, 
and thus produce stenosis of the orifice. If the compensatory power of 
the left ventricle continues to relax in the course of the cardiac defect, 
the signs of cardiac insufficiency — viz., the diffusion of the right ven- 
tricle, the dyspmra, the deterioration of the pulse, etc., do not fail to 
appear in this instance either. 

Congenital Stenosis of the Aortic Orifice. — The subsequent signs of congenital 
stenosis of the aortic orifice arc miitorially dill emit from those of stenosis later 
acquired. In the former the foramen ovale and the ductus Botalli remain open. 
In complete atresia the entire blood of the left half of the heart Hows from the left au- 
ricle through the open foramen ovale into the right auricle and through the pul- 
monary artery to the ductus Botalli, through which a part discharges into the 
artery. This causes stasis phenomena in the right heart , right-sided dilatation of 
the heart, and cyanosis. These facts would enable us to discern a congenital stenosis 
of the aorta; however, the latter is scarcely an object of clinical diagnosis, because 
children afflicted with it almost ull perish during the first days of life, rarely only 
after several weeks. 

Of valvular lesions of the right heart only insufficiency of the tricus- 
pid valve is of any considerable clinical importance. The other valvular 
defects of the right heart arc ram pathological pictures, the foundation 
of which was almost always laid to faulty development and foetal endo- 
carditis. This is also the rule regarding the genesis of tricuspid insuffi- 
ciency; but, incidentally, it is also found, more frequently than is gen- 
erally supposed, as the result of endocarditic processes of post-fcrtal life. 
Comparatively common even is that tricuspid insufficiency which is 
brought about without anatomical change of the valve. The dilatation 
of the valvular insertion ring subsequent to a dilatation of the right ven- 
tricle may assume such dimensions that the closure of the tips of the 
valves becomes impossible, in spite of the absence of anatomical changes 
in the same, and thus the symptoms of a so-called relative tricuspid insuf- 
ficiency develop. As this latter form of tricuspid insufficiency, in my 
experience, comparatively often complicates cases of cardiac affection in 
the Ijftcr stages, it can he determined if, at the autopsy, the width of the 
tricuspid orifice is measured exactly and compared with the length of the 
individual ti|)s of the valves. Their diagnosis requires separate discussion, 
while we may lx? brief regarding the diagnosis of the other valvular defects 
of the right heart, more so, because their symptoms are obvious from what 
we have said in reference to the consequence of valvular defects of the left 
heart, if wc consider the modifications of the pathological picture depend- 
ing upon the location of the respective valvular defect in the right heart. 
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A short sketch of the causative factors producing the individual defects of 
the valves of the right heart is, therefore, sufficient. 

INSUFFICIENCY OF THE VALVES OF THE PULMONARY 

ARTERY 

Symptoms of Insufficiency of the Pulmonary Artery. — The obvious consequence 
of this valvular defect is nn enlargement (dilatation and hypertrophy), distinctly 
pronounced upon percussion, of the right ventricle, with slight displacement of the 
apex beat outward; the border of the enlarged right ventricle, which is situated 
lower, can be felt between the ensiform process and the right costal arch. In the 
second intercostal space to the left a very loud diastolic murmur cun be determined, 
which becomes weaker towards the apex of the heart, and, in contradistinction to 
the murmur in insufficiency of the aortic valves, is audible neither at the carotid 
arteries nor over the abdominal aorta. Over the pulmonary artery there can lie felt, 
furthermore, a diastolic thrill, which is transmitted to some distance, interiorly to 
the xiphoid process, superiorly to the clavicle. Corresponding to the secondarily di- 
lated pulmonary artery, a systolic pulsation may he palpated in the second inter- 
costal space to the left ; upon auscultation the first pulmonary sound is pure or a 
systolic murmur takes its place, for the same reasons that have been explained ii} 
the transformation of the lirst aoitic sound into a murmur in aortic insufficiency. 
Itcccntly ouf knowledge regarding the diagnosis of this valvular defect has been ma- 
terially increased by (icihardt. lie called paiticular attention to a double sound 
which (analogous to the double sounds in the peripheral arteries in insufficiency of 
the aortic valves) , upon auscultation ot the lungs, is observed over their surface in the 
branches of the pulmonary at terns. Besides, one hears, if auscultation is performed 
as far remote fiom the heart as possible, that the vesicular breathing is interrupted 
by several intervals upon inspiration — a symptom which, beyond any doubt, must 
be considered as a change of the tesicular tespiraiion due to the capillary pulse in 
the region of the pulmonary artery, the presence of which may be presumed theoreti- 
cally in insufficiency of the valves of the pulmonary arteries. 

STENOSIS OF THE PULMONARY ORIFICE 

Symptoms of Stenosis of the Pulmonary Artery. — The consequences of valvular 
disease of the right heart are identical with those of the left heart, hence the phe- 
nomena in stenosis of the pulmonary artery are similar to those in stenosis of the 
aorta: hypertiopliy of the right heart manifesting itself upon percussion by a 
moderate dillusion of cardiac dultiess to the right, and by diiruse vibiution ot the 
low'er half of the sternum and of the epigastrium. The hcail beat, formed by the 
right ventricle, is only occasionally weak, or cannot be determined at all for the 
same reuson as explained w T lien discussing the sequehr of stenosis of the aortic orifice. 
In the second intercostal space to the left a systolic murmur is audible widely dif- 
fused, which can also be felt as systolic thrills. The stasis which takes place in the 
venous system is shown by marked cyanosis , cool extremities, and a tendency towards 
hamiorrhagc ; the filling of the region of the pulmonary artery, which soon becomes 
insufficient, is shown by the remarkable weakness of the second pulmonary sound , 
by asthmatic attacks, and by the disposition of patients to cheesy degeneration , prin- 
cipally tuberculosis of the lungs , to which they generally early succumb . 

Differential Diagnosis of the Various Forms of Pulmonary Stenosis. — The en- 
deavour W'hich has been made to distinguish the comparatively frequent congenital 
stenosis of the pulmonary orifice from that acquired later in life, has been gen- 
erally futile. Of course, congenital stenosis must be thought of if cyanosis is present 
at birth ; congenital stenosis should tie susjiccted if there exists an accentuated sec 
and pulmonary sound besides the symptoms of stenosis of the pulmonary orifice, 
because accentuation of the closure of the valves indicates a very common complica- 
tion in this case, the patulous condition of the ductus Botalli. The differential signs 
are also insufficient, in a diagnostic respect, between stenosis of the conus arteriosus 
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dexter , which will be enlarged upon later on, and stciiotuh of the pulmonary orifice 
depending upon changes in the valves, because they are constructed artificially. 

Tlic symptoms, how ever, of a narrowing of the lumen of the pulmonary artery 
peripherally from the valves , which may be caused by cirrhosis of the lungs and in- 
trathoracic tumours, are sometimes slightly at variance with stenosis of the pul- 
monary orifice, and the diagnosis ot those stenoses of the pulmonary artery may be 
made with u comparative degree of certainty. The greatest intensity of the systolic 
murmur in such cases does uot concentrate itself ut the punctual maximum of the 
pulmonary orifice in the second intercostal space to thu left of the sternum; it can 
be heard more readily towards the right sternal border, but, above all, it is loudest 
posteriorly to the left us well, between the scapula and the spinal column. The 
most essential dilleicntial sign, however, 1 consider to be the accentuation of the 
second pulmonary sound, which, in this instance, is a necessary consequence, in con- 
tradistinction to a stenosis of the pulmonaiy orifice, in w'liicli, for obvious reasons, 
the second pulmonary sound must become taint, and, in fact, was almost without 
exception found so. if, in a ease ot the above-mentioned affections of the lungs, the 
following two symptoms are found — displacement of the greatest intensity of the 
murmur to a place located more peripherally in the course of the pulmonary artery, 
and the accentuation of the second prlinonury wound — and if, besides, the degree 
of the increasing dyspnoea is not pro]>ortionute to the demonstrable changes in the 
lungs, wc are justified in making a diagnosis ot stenosis of the pulmonary artery 
peripherally from the valves. 


INSUFFICIENCY OF THE TRICUSPID VALVES 

Considerably more frequent than the valvular defects of the right 
heart described this far is iiisulliciency of the trieuspid valves. The 
symptoms of this valvular defeet are so conspicuous that the diagnosis 
can almost always be made wit Ii great certainty. The characteristic phe- 
nomena are the following: 

Symptoms of Tricuspid Insufficiency. — (Jreat diiTusibility of cardiac 
dulness to the right in consequence of considerable dilatation and hyper- 
trophy of the right auricle and ventricle, therefore a very diffused upex 
beat. 

Systolic murmur , most marked at the right sternal border towards its 
lower portion, corresponding about to the fourth or fifth intercostal space, 
where a systolie tremor is also felt. The murmur is transmitted to some 
distance towards the right. 

Corresponding to regurgitation of the blood in the right auricle and 
in the vena cava, the venous system is under especially great tension; the 
latter decreases all the more in the pulmonary vessels and in the aorta, the 
less the right ventricle compensates fully, so that, in contradistinction 
to other conditions of engorgement, especially in mitral insufficiency, the 
second pulmonary sound docs uot appear accentuated. The increase in 
tension in the venous system and the slowing of the circulation in the 
capilttiries associated with the stasis causes cyanosis and oedema ; the most 
important consequeuec, however, of the regurgitation of the blood from 
the right ventricle into the large veins of the body is the plainly visible 
and palpable venous pulse . This venous pulse, as has been previously 
explained, which is most distinctly observed in the jugular veins, differs 
from the pulse of simple engorgement by its intensity and by its rhythm, 
inasmuch as it is very intense and not diastolic-presystolie, but presystolic - 
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systolic in time. The differentiation at the bedside, however, is not as 
easy as it appears from the theoretical standpoint, bemuse in practice there 
are generally difficulties to be encountered in obtaining a sphygniogram 
of the venous pulse. We can, to a certain extent, help ourselves with a long 
flag which, placed upon the region of the apex of the heart, allows a 
simultaneous inspection of the venous pulse and of the heart beat at one 
glance, and thus enables the timely determination of the various phases of 
the venous pulse. If the latter, in an individual case, can be positively 
recognised as presystolic-systoiic, the diagnosis of tricuspid insufficiency 
may be made unhesitatingly, because a distinctly positive venous pulse is 
not observed under other conditions, except in the rare instance of the fora- 
men ovale remaining open in combination with mitral insufficiency. The 
venous pulse in the throat cannot appear in its full strength so long as the 
valves of the jugular \ein offer an impediment to the rellux of the blood 
current; but, under such conditions, the vigorous closing of the valve may 
be observed on palpation as a short beat over the bulb of the jugular vein, 
and oil auscultation as a tone, ‘•jugular valve sound ” ( Bamberger). 

Crural-Vein Sound. — In the crural vein also a valye sound can be 
heard, which may be double, corresponding to the presystolic and systolic 
filling of the vein. If the valves of the veins have become insufficient in 
the course of the cardiac defect, and if, nevertheless, a double sound is 
heard at the crural vein, its origin is to he ascribed to the vibrations of 
the wall of the vein, which is made tense by prosyslole and systole. 

II 21 combination of bicuspid siml 2101 tic insulliciciicics exists, generally originat- 
ing in Much a manner that in the stage of loss of compensation in the latter valvular 
defect a relative irisullicieiiey of the tricuspid valve forms, a double tonp of the 
crural artery may lie simulated, inasmuch as n systolic heart sound of the crural 
vein and a systolic heart sound of the crural arteiy may be heard together, not quite 
isochronously, and this double sound creates the impression as if arising 111 the 
crural nil cry alone. If the vein and the artery are auscultated individually, which 
can be done Jess successful Jy with the stethoscope than with Senator's sjihygmophone, 
wc may satisfy ourselves that, during the systole of the heart , one sound arises in 
the vein and 011c in the artery, and that the foimer precedes the latter by a short 
space of time, because the venous wave has to cover about 20 cm. less distance from 
the right heart to Poupart's ligament than the arterial blood run rat. This veno- 
arterial double sound should therefore be differentiated fiom the purely arterial 
double sound and be designated as a “mixed crural double sound . 11 

Hepatic Venous Pulse. — Pulsation is also palpable and visible in other 
veins of the body, the same as in the jugular and crural veins, although 
less constant. As specially important is to be mentioned the hepatic 
venous pulse , which corresponds to a presystolic-systoiic dilatation of the 
hepatic vascular net, and which is of particular diagnostic significance, 
inasmuch as in insufficiency of the tricuspid valve it appears occasionally 
earlier than the more striking pulse of the jugulur vein. It may inci- 
dentally be remarked that the latter can bo accentuated by pressure upon 
the inferior vena cava -that is, upon the liver (A. Ocigcl Senior). 

Differential Diagnosis. — To avoid errors in diagnosis, it should not 
be forgotten that isolated tricuspid insufficiencies, which depend upon 
actual valvular changes, are exceedingly rare affections. Less so is tricus- 
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pid iiiMiHif ioncy associated with other (endoearditic) valvular defects; 
comparatively frequent, however, us previously stated, are relative tricus- 
pid insufficiencies as a consequence of excessive dilatation of the light 
ventricle. A question for diagnosis is, therefore, as a rule, whether, 
outside of a mitral insufficiency, which also leads to diffusion to the right 
of the cardiac dulncss, to a systolic murmur and vinous engorgement, there 
exists tricuspid insufficiency as a complication, and whether the latter is 
a relative insufficiency. The best mode of procedure is at first to ascertain 
the presence of tricuspid insufficiency by determining the considerable 
diffusion of the cardiac dulncss to the right, the audihlencss of the sys- 
tolic murmur as far as the rigid, mamillary line, and, above all, of the 
prest/sf o/ie-sps/oli r jugular pulse or of the hepatic venous pulse and of 
ail uiiaecentuated second pulmonary sound. If the existence of tricuspid 
insufficiency is thus established beyond doubt, the second question to he 
answered is whether, besides, mitral insullicicncy is present or not. The 
decision is easy if the case has been observed for souk* time, if the time 
at which the symptoms of tricuspid insufficiency arc unquestionably de- 
monstrable is preceded by a period in which a less pronounced and only 
diastolic-presvstolie venous pulse, and, above all, a markedly accentuated 
second pulmonary sound were present besides the systolic murmur and 
the diffusion of the cardiac dulncss. If there be present also an accen- 
tuation and displacement of the systolic murmur to the right, more or 
less far beyond the rigid border of the sternum, if the venous pulse becomes 
more* distilled, if its rhythm changes into presyst olic-s>s folic, and if, in 
spite of the increase of the stasis symptoms in the venous system, the 
accentuation of the second pulmonary sound decreases, the diagnosis of 
tricuspid and mitral insufficiencies can he made with certainty. If, how- 
ever, the patient comes under observation during a later stage wifli pro- 
nounced symptoms of tricuspid insufficiency, the diagnosis of simultaneous 
mitral insufficiency can he determined only as probable. Hut hen* the 
correct diagnosis may he arrived at upon observation of the filet, which 
was particularly insisted upon by Duroziez, that the svstolie murmur is 
not. audible dorsally in tricuspid insufficiency, in contradistinction to the* 
condition in mitral insufficiency. If there is a reason to presume the 
presence of relative tricuspid insufficiency, a therapeuti co-din gnostic experi- 
ment may he made with digitalis. If it is a question of a simple relaxation 
of the overtaxed heart with passive dilatation of the right ventricle, the 
symptoms of tricuspid insufficiency may disappear rapidly, and the signs of 
the recoin pensa ted mitral insufficiency will distinctly reappear. In other 
cases the symptoms of tricuspid aud mitral insufficiencies disappear, al- 
though the latter w r ns relative, caused by affections of the heart without 
valvular disease, fatty heart, etc. 

A spontaneous disappearance of the venous pulse i.4, however, not always a sign 
of disappea ranee of the relative tricuspid insufficiency, because a decrease in the 
propelling force of the right heart accompanying an increase of circulatory dis- 
turbances does not assist in producing the jugular pulse less distinctly or cause it 
to disappear. In such cases of excessive passive dilatation of the right ventricle the 
venous pulse may finally be made to reappear by digitalis, in direct opposition to the 
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above-mentioned effect of the drug. But, if the venous pulse disappears after tri- 
cuspid insufficiency a as determined, this can only be considered us a symptom of 
decrease of the latter, therefore as a favourable sign, if, at the same time, the general 
engorgement in the veins abates without question and also the radial pulse grows 
again more vigorous. 

STENOSIS OF THE TRICUSPID ORIFICE 

This valvular defect lias almost invariably been observed with simul- 
taneous tricuspid insufficiency and so rarely, that generally it is not a 
question of positive diagnosis. What, theoretically, is required as a result 
of this valvular defect, is in part only borrowed from the picture of steno- 
sis of the mitral orifice: 

Dilatation and hypertrophy of the right auricle, increase of tension in 
the system of the vemu cava. 1 , high-graded cyanosis, decrease of pressure in 
the pulmonary vessels and in the aorta — i. c., therefore, a weak second pul- 
monary sound and a small radial pulse. Presystolie or diastolic murmur 
over the tricuspid valve, which, however, may eventually be absent entirely, 
analogous to what lias been said in mitral stenosis, as a ease obsened 
in my clinic has taught me. At the jugular vein there appears a venous 
pulse, at the anacrotic leg of which the presystolic elevation must be rela- 
tively very marked. The character of the venous pulse in tricuspid steno- 
sis is neyative — i. o., diastolic-presystolic, as 1 can state from experience, 
even when ail insufficiency of the tricuspid valve forms simultaneously 
with the stenosis. But. the effect of the former may become conspicuous 
in so far as the vein collapses less during the ventricular systole, if in a 
combination of stenosis with tricuspid insufficiency the latter predomi- 
nates, the venous pulse is positive, pres\stolie-systolie, but differs from 
the usual venous pulse which occurs in insufficiency in so far as the dis- 
tention of the vein remains, at least to a certain extent, during the entire 
duration of the ventricular diastole, in contradistinction to the dias- 
tolic shrinking of the jugular veins in uncomplicated tricuspid insuffi- 
ciency. Owing to the crippled function of the right ventricle, thrombi arc 
apt to form, which cause haunorrhagic infarcts of the lungs and speedy 
death. 

Tricuspid stenosis may be pronounced a conyrnital heart defect if 
cyunosis exists from birth, and if a congenital pulmonary stenosis can be 
excluded. 


COMBINED VALVULAR DEFECTS 

It would be very erroneous to believe that valvular defects always or 
even frequently present themselves at the bedside with such simplicity 
and clearness of the clinical picture as we have depicted, and which was 
necessary for purposes of description. Very often it is a question, in 
the individual case, rather of a combination of various valvular defects , 
as can be readily understood when the aetiology of the latter condition is 
considered. This renders the diagnosis in most instances more difficult, 
because symptoms which arc characteristic of one valvular defect appear 
modified and partly masked by those of the others. A diagnostic axiom, 
4 
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under these circumstances, is first to learn the exact condition and to 
determine the essential element of the cardiac affection. Not until the pre- 
dominating valvular defect, and the subsequent symptoms depending upon 
it* have been determined and excluded, is it proper to ascribe those signs 
which cannot be made to answer to the picture of the affection of the heart, 
to other valvular changes. If we start from the existence of a diastolic 
murmur , a pure systolic sound being present, the first lesion to consider 
is aortic insufficiency. Tlio. diagnosis of the latter can almost always be 
made readily and with certainty. It is true, in individual cases the dias- 
tolic murmur may be very faint, but this is less essential lhan the fact 
that the murmur is diastolic in time, beyond doubt, and can be hoard most 
distinctly over the upper part of the sternum; the subsequent manifesta- 
tions, inasmuch as they refer to the peripheral vascular circulation, even 
if they are not well developed, are so conspicuous that no difficulty is 
encountered in distinguishing aortic insufficiency (even in complicated 
pathological heart conditions). The question, whether file diastolic mur- 
mur may not be caused concurrently by the simultaneous affection of an- 
other valve, is practically of no importance, since insufficiency of the pul- 
monary artery belongs to the curiosities of valvular affections, and stenoses 
of the auriculo-vcntrieular orifices, which also produce a diastolic murmur, 
generally do not possess the distinctly diastolic character, and, above all, 
arc almost without exception complicated by insufficiencies of the respect- 
ive valves, so that the diastolic and prcsystolic murmur appears in com- 
bination with a systolic murmur. 

Systolic Murmurs. — If wo assume the second ease, that a purely sys- 
tolic murmur is audible over the heart, in regard to diagnosis only 
mitral insufficiency and stenosis of the aortic orifice are to be practically 
considered, and of these two mitral insufficiency is so much more fre- 
quent an affection of the valves that it is the first to be considered after 
a systolic murmur has been demonstrated. The differentiation of both 
valvular defects is easy, besides, as, without reference to the point of 
maximum intensity of the murmur, the condition of the pulse, the sec- 
ondary effect of the valvular defect upon the conduct of the various 
parts of the heart, etc., arc widely different in both defects of the valves. 
There will be, consequently, no actual difficulties encountered correctly to 
diagnosticate the combination of both valvular defects named, if they 
should happen to be present in one and the same ease. The same holds 
good for the frequent combination, mitral and tricuspid insufficiency, 
both of which give rise to systolic murmurs. It must not be forgotten 
in this respect that the occurrence of tricuspid insufficiency not in com- 
bination with other valvular defects is exceedingly rare, and that in case 
of doubt the presence of a mitral, besides a positively determined tri- 
cuspid, insufficiency is probable, if the latter must not be considered as 
relative , depending, for instance, upon emphysema. When discussing tri- 
cuspid insufficiency we have explicitly dwelt upon the differential points 
for the diagnosis of the combination, insufficiencies of the mitral and 
tricuspid valves; and we only wish here to lay particular stress upon the 
importance of observing the accentuation of the second pulmonary sound. 
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Combination of Systolic and Diastolic Murmurs.— 1 The matter becomes 
more complicattMl when, as is frequently the ease, a systolic oml a diastolic 
murmur is heard in the heart, upon auscultation. In this ease it’ is most 
important to ascertain the location of the greatest intensity of the mur- 
murs, and, further, to observe which portion of the heart is hypertrophied 
most. Of course, there con be no doubt as to the diagnosis if both mur- 
murs are most distinct over the upper part of the sternum and if the 
hypertrophy is concentrated in the left venttielc; in this case the defect 
which causes both murmurs is to be referred to the aortic orifice. Insuffi- 
ciency is present in any case; whether stenosis exists synchronously or 
whether the systolic murmur, as often occurs, is only an accompanying 
symptom and a consequence of the insufficiency of the aortic valves, 
this is to be decided by the condition of the pulse and by an eventual aus- 
cultation of the arteries — details of the diagnosis which have been consid- 
ered in particular previously, when it was a question of differential diag- 
nosis, which facts were to be considered in insufficiency of the aortic 
valves (see p. 25). Stenosis and insufficiency of the aortic vahe fre- 
quently occur together, but si ill more frequent is the ■ combination of 
mitral insufficiency and stenosis of the mitral orifice. It is to ho diag- 
nosticated if the consecutive hypertrophy particularly affects the right 
heart and if the symptoms of mitral insufficiency are so modified (high- 
graded accentuation and eventual division of the second pulmonary sound, 
small pulse, modified diastolic, especially prcsystolic murmur, etc.), that 
we are justified in considering a simultaneous stenosis of the mitral 
orifice. 

The not infrequent combination of mitral and aortic valvular defects, 
too, with murmurs in unequal phases of the cardiac cycle, is at times not 
difficult of recognition, as will be shown by a special example. Of course, 
it is necessary to consider carefully all the fundamental laws referring 
to each individual valvular defect, particularly in a combination of aortic 
with mitral insufficiency, the eventual presence of distinctly pronounced 
back-stroke elevations (see p. 22). Tn general, besides, I would recom- 
mend caution in the diagnosis of three or, may be, four different valvular 
defects in one and the some heart, and would advise the diagnostician only 
to make so complicated a diagnosis in case the assumption of two valvular 
defects is absolutely insufficient, for the explanation of the symptoms pres- 
ent. We should not be satisfied if at the autopsy at least one or even two of 
the valvular defects diagnosticated are present, and only the diagnosis of 
the last one was wrong. As though it could be different if one of the three 
is found 1 It would have been much more correct in such a case positively 
to diagnosticate the cardinal defect, and to leave the remainder in suspense, 
than to make a detailed diagnosis which does not correspond to the ana- 
tomical findings. 

It does not answer the purpose, uor possibly further the case, to enter into de- 
tails; each individual instance of a combination of different heart lesions is to be 
specially considered and studied. To illustrate our explanation we shall give a short 
description of a ease of combination of several valvular defects and shall analyze the 
various subsequent symptoms in a special instance. 
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Case of Aortic Insufficiency, StenoBis of the Aortic Orifice, Mitral and Tricuspid 
Insufficiencies. — Tin* coachman S., fifty-live vcais old, Milfcrcd, sixteen years ago, 
from acute articular rheumatism which lasted six months. A year previously he 
noticed lor the first time cardiac symptoms: Palpitation, dyspncea, cough, fever. 
These symptoms disappeared after some time, to recur shortly before his admission 
to the hospital. 

'/'Ac vjtnn mutton of the hi art shot red apex beat in the fifth intercostal space 
slightly increased a little outside of the mamillary line. Cardiac dulness extend- 
ing a little to the right and leit beyond the normal area. At the apex of the heart 
a systolic blowing murmur, second sounds pure, second pulmonary sound only mod- 
erately accentuated, pulse medium full. Accordingly the diagnosis of ail uncom- 
plicated initial insufficu tin/ (without mitral stenosis) was made. Three weeks later 
more marked cardiac difficulty; at the apex of the licait (apex beat in the fifth 
intercostal space) a distinct systolic inuiiuur, the Hccond sound impure; over the 
sternum, besides the faint (transmitted) systolic murmur now ami then a slight, 
distinctly diastolic murmur, which became louder and more constant in the course 
of the follow ing two w r ccks. It could be heard less distinctly in the second right in- 
tercostal space. Apex bent 1 leaving. Cardiac dulness extending little beyond the 
left sternal hoi < lev, pulse of i nod era; e size, soft; the sphygmographie tracing showed 
pointed tops ot the pulse euive, bach-sttole rtnation absent, at the e.uotid aiteries 
only a svstnlie heart sound was audible. The murmur at the apex of tin* heart grad- 
ually became long-diawu out and uuifoimly diffused over both systole and diastole; 
slight symptoms ot engorgement, dining the last days of life, venous pulse — namely, 
distinctly pia>s\ st olio- s\ Mol ie, <ed cum ol the ankles, and a haid liver. 

it was, aeeoidmgly, neeessaiy to levise the diagnosis “uncomplicated mitral 
insufficiency.” At fiist only am ha insufficiency, which became continually more 
prominent, was certain; for, although the characteiistic symptoms in the peripheral 
arterial system were mostly absent, the most essential symptoms of aoitic insufficiency 
were present, viz.: (1) an undoubtedly diastolic murmur, at tiist temporal ily, later 
constantly audible in the diicctioii of the aorta over the sternum; (2) in the de- 
scending line ot the pulse eurve there was no hack-stroke elevation. This would be 
remarkable according to the rule, discussed previously, regarding the occuirenec 
ot the haek-st i okc elevation ill aoitic, if complicated by mitral, insufficiency. Hut it 
must not he forgotten, if the latter is complicated by mitral stenosis, that the filling 
of the leit ventricle from the auricle takes place too slowly and too incompletely to 
accomplish the recoil ot the blood and the back-stroke elevation. Hut u stenosis of 
the mitral oiilicc had become piobablc in the course of the atfection, because the 
originally puicly systolic murmur had assumed a long-diawn character extending 
into the diastole. Accordingly the diagnosis was made: Insufficiency and stenosis 
of the mitral nitre , and insufficiency of the aortic lahcs, and, because ol tin* dis- 
tinctly pnesystolie-systolie venous pulse, relatue insufficu ncy of the bicuspid cater. 

The autopsy confirmed our clinical surmises: Slight stenosis of the left aunenlo- 
ccntricular orifice, mitral insufficiency (thickening of the valvular borders along 
the line of approximation), insufficiency of the aoitic calces (first valve shapeless, 
thickened, calcified, the same as the second, at the same time adherent to the third, 
stenosis of the aoitic otiliee?), relatire insufficu ncy of the tricuspid calcc (right 
auiiculo-Ycntriciilar oiificc wide, Itf cm. in circumference). 

As an appendix, we shall mention here 

•MALFORMATIONS OF THE HEART AND THE LARGE 

VESSELS 

inasmuch as they are accessible to diagnosis, that in so far as they should 
be taken into consideration in the diagnosis of cardiac affections. 

The patulous foramen ovale is of very frequent occurrence, but without sig- 
nificance, diagnostically, as proved by a great number of observations. Only when 
an abnormally large increase of pressure prevails in one of the auricles, will the 
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blood flow through the opening into the auricular sivptum towards the side of the 
lesser pressure from one auricle into the other. Thus, for instance, in simultaneous 
mitral insufficiency, does the blood enter the right auricle, and there will occur en- 
gorgements in the veins of the body and, eventually, as a known case of Kcisclt 
teaches, an intense pulse of the jugular vein without tricuspid insufficiency being 
necessarily present. Not until the blood current rushes from one auricle to the other 
with considerable force is there any cause for the format ion of a muimur, and, as a 
matter oi fact, the latter is absent in the greatest majority of instances. 

Defects in the Ventricular Septum.— Inasmuch as in this defect of develop- 
ment the blond current in part passes, duiing the systole, from tlic left ventricle 
into the right, a hypertrophy of the right ventricle and accentuation of the second 
pulmonary sound are hi ought about; also, with a narrow communication, forma- 
tion of systolic vortices and murmurs, especially at the apex of the heart, and, in 
the further couise, cyanosis appears. The diffcrcntio-diagnostic distinction from 
mitral insufficiency is, therefore, not quite possible, although, theoretically, it is 
permissible to postulate a difleience in the absent engorgement in the lesser circulation 
and the slight filling of the arteries between the »bn\e developmental defeet and 
mitral insufficiency. Ilut, as paiticulai Jy in the detects of the \entrieulai saqduin, 
sccotidaiy detects of the valves (tiiciispid and initial itisiilliciriicics j develop or other 
ma I format ions and congenital valvulai detects arc present, thcie can never he a 
question of an exact diagnosis. Jt is only veiy rarely possible to set up diagnostic 
ci itei in- namely, in absolutely uncomplicated malformation of the ventiicular su»p- 
tum with a consideration of the factors mentioned: hut it is best not to do it all. as it i* 
then moie a question of diagnostic subtil ties than of objectively well-founded diag- 
nostic assumptions. 

Somewhat, more exact diagnostic phenomena are presented hv eases of 
persistence of the passage between the pulmonary artery and aorta, and of 
the isthmus aorta?. 

PERSISTENCY OF THE DUCTUS BOTALLI 

The consequence of a patulous ductus Botalli is the entering of the 
aortic blood current into the latter and into the pulmonary artery; de- 
pendent upon this, then, are: dilatation of the pulmonary artery, hyper- 
auma of the lungs, hypertrophy and dilatation of the right vent riele — 
therefore, diffused cardiac dulness, pulsation in the epigastrium, accentua- 
tion of the second pulmonary sound, palpable pulsation of the dilated pul- 
monary artery. If to this lu* added a palpable systolic thrill and an audible 
systolic murmur over the pulmonary artery, caused by the rush of the 
blood from the relatively narrower dud into the wider pulmonary artery, 
and if there is, to which fact (Jerliardt w T as the first to call attention, a 
narrow' continuation of the cardiac 1 dulness along the left border of the 
sternum upward to the second rib, as the pereussory expression of the di- 
lated pulmonary artery, the diagnosis assumes a bettor foundation. But it 
remains dillicult and in most eases uncertain even then, especially heeauso 
persistency of the ductns Botalli is, most generally, combined with other 
disturbances of development in the heart and the large vessels, particu- 
larly with stenoses of the various orifices, mainly of the pulmonary artery. 

Differential Diagnosis. — The non-com plicated cases of persistence of 
the ductus Botalli can he differentiated from the picture of the former, 
inasmuch as the stenosis of the pulmonary orifice causes much higher 
grades of cyanosis, and its appearance from the moment of birth, whereas 
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Hyntolic murmur over the pulmonary artery is transmitted, although 
attenuated, into the aorta and left carotid artery in persistence of the 
ductus Botalli, not so, however, in pulmonary stenosis; finally, in the latter, 
if uncomplicated, the second pulmonary sound is not accentuated; in patu- 
lous ductus Botalli, however, it is quite marked. 

PERSISTENCY OF THE AORTIC ISTHMUS 

In those cases in which fietal stenosis persists of that portion of the 
aorta which is located between the point at which the left subclavian artery 
branches oiF, and the inosculation of the ductus Botalli, the “ aortic isth- 
mus,” persists, and still further narrows with the occlusion of the ductus 
Botalli, there will result certain clinical phenomena which allow of a diag- 
nosis of this defect of development. The latter is found by far more fre- 
quently m tin 1 male. The arteries which branch oft from the aortic arch 
to the upper half of the body »re remarkably wide, the pulse large, and 
fluxion to the brain is present. The arteries of the lower half of the body , 
in marked contradistinction to this, are narrow , the pulse in the abdominal 
aorta and in the crural arteries is small , heavy . and palpable later than 
the pulse of the radial arteries . At the samt time the left ventricle is 
hypertrophied , owing to the impeded circulation, and a conspicuously vis- 
ible and palpable collateral circulation has developed between the upper 
and lower halves of the body. 

Development of Collateral Circulation. — The diagnosis can be made with cer- 
tainty from those three symptoms. It is supplemented by closer observation of the 
development of the collateral circulation: The anastomosis of the subclavian — in- 
ternal iimmmury — crural arteries (by means of the superior and inferior epigastric), 
on the one hand, and of the descending thoracic aorta (by means of the anterior in- 
torcostal — posterior arteries — descending thoracic aorta) on the other hand; further- 
more, the anastomosis of the subclavian — trans versa colli — dorsalis scapuhp, which, 
located at the interior border of the scapula, communicate with the posterior inter- 
costal arteries from the descending thoracic aorta. As a visible expression of 
this, making use of the anastomosis on the pa it of the blood current which brunches 
from the aortic arch to the inferior half of the body, we see those vessels of com- 
munication greatly distended and markedly pulHiiting, especially in the region of 
the interior liordcr of the scapula and the anterior thoracic wall. Over these dilated 
vessels systolic heart murmurs can bo heard (especially in the region of the internal 
mammary), which can lie distinguished from heart murmurs inasmuch as they fol- 
low, regnrding.time, the systolic, pure heart sound. Palpation will show a systolic 
thrill of the dilated urteries, caused by the extremely dilated arterial walls which 
thereby vibrate irregularly with the tension of the systole of the heart. The vigorous 
force of the blood, which is increased by the hypertrophy of the left ventricle, grad- 
ually dilates the arch of the aorta , and the pulsation of the latter can be felt from 
the throat posteriorly to the manubrium sterni. 
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AFFECTIONS OF THE PERICARDIUM 
PERICARDITIS 

The diagnosis of pericarditis is based solely upon the results of aus- 
cultation and percussion. What, besides, completes the clinical picture of 
pericarditis, is of slight use in the diagnosis; only a few of these accom- 
panying symptoms, such as dysphagia, are of some diagnostic significance, 
in so far as their genesis is in direct relation to the accumulation of an 
exudate in the pericardium, owing to the fact that the oesophagus borders 
upon the pericardium. 

Percussion. — In cases in which a largo exudate has been thrown into 
the pericardium, percussion will show a very characteristic change from 
the normal cardiac dulness; smaller exudates, however, do not change the 
absolute and relative cardiac dulness at all, or only very slightly. Should 
an increase in cardiac dulness become noticeable, it is first at the base of 
the heart that it may be discerned, as the inflammatory fluid is prevented 
in part from flowing down the heart itself, and that portion of the fluid 
whieh sinks downward is distributed over a larger area arid escapes obser- 
vation unless it be in large quantities. But it is possible, as Ebstein has 
recently explained, to demonstrate, by palpatory percussion, exudates which 
accumulate inferiority as dulness, occurring in the fifth intercostal space at 
the right border of the sternum in the so-called “ right-sided eardiohepatic 
corner,” and which can be distinguished from the so-called hepatic dulness. 
So soon as the exudate assumes larger dimensions, the pericardium be- 
comes more dilated in every direction, and the heart gradually recedes 
from the anterior thoracic wall ; the. pulmonary borders encircling the 
pericardium are removed laterally, and thus the "cardiac dulness ” appears 
enlarged in toto. Under these circumstances it forms the well-known 
figure, of a triangle with the hose downward and the rounded apex upward . 
The region of dulness may become materially enlarged if the patient is 
made to raise himself and beml forward, a diagnostic mumeuvre which 
is quite unnecessary, because the whole procedure, as will be discussed 
later on, does not present any feature which is pathognomonic of peri- 
carditis, and, on the other hand, is inconvenient, sometimes, in fact, abso- 
lutely dangerous to the patient. The apex of ihe triangle of dulness ex- 
tends, according to the amount of exudate, upward to the third or second 
costal cartilage, the left leg of the triangle eventually to the anterior 
axillary line and beyond, and thus passes the location at which the apex 
beat strikes normally. The right leg of the triangle reaches as far as the 
right border of the sternum and beyond, in fact, in very largo exudates 
it may oven extend beyond the right mamillary line. The base of the tri- 
angle may, in part at least, be directly percussed — namely, to the left of 
the most extreme end of the border of the left lobe of the liver. The lower 
border of cardiac dulness is, at the same time, displaced downward to the 
eighth rib, the diaphragm, and with it the liver, are pushed downward by 
the exudate. The pulmonary portions adjacent to the triangle are also dis- 
placed, as previously mentioned. Their compression can be demonstrated 
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on percussion by a tyinpanilic or, possibly, relatively dull sound, which 
is more pronounced in the infracluvicular, and, particularly posteriorly, in 
the scapular region, when* also the other signs of pulmonary compression, 
bronchial respiration, etc., are encountered. 

Inspection and Palpation. — Inspection shows a dilatation of the thorax 
in the cardiac area, a widening of the intercostal spaces, and a retraction 
of the loft half of the thorax during respiration, quite analogous to the 
conditions in pleural exudates — sequels of exudation which, diagnos- 
tically, come into consideration only supplementarily. Of diagnostic im- 
portance, howerer , is the condition of the apex beat . The latter is drawn 
downward with the downward pressure of the diaphragm, and also slightly 
to the left, as the heart, under these circumstances, takes a more horizon- 
tal position, lint the most important change is that the cardiac dulness 
(particularly the left, leg of its triangle) extends beyond the apex beat, 
because a purl of the exudate will still he situated to the loft of the heart. 
The more fluid then accumulates in the pericardium during the course of 
the inflammation, the weaker heroines the apex lient until it finally dis- 
appears entirely. On making the patient bend forward it mil generally 
be possible , inasmuch as the heart sinks anteriorly in the exudate, to cause 
the reappearance of the preciously absent apex beat . 

The following ease, which I have observed, will show how important, 
diagnostically, is the weakness and position of the apex heat within the 
area of dulness: 

In a patient — with initial insufficiency— there suddenly occurs, with dyspnera and 
an nggnmition ol the condition of the pulse, a diffusion of cardiac dulness to the 
right beyond the stem uni. At the same time a friction sound is heard over the 
middle of the stennun. On the other hand, the apex heat can lie felt as vigorously 
as before at the farthest lmrder of the cardiac dulness to the left. The diagnosis of 
cxml.itiw pci lcaiditis ( pel (carditis with ellusion) was not made, owing to the hitter 
faet, as was so suggestive, hut. instead, that of acute enlargement of the heart with 
peiienrditis sicca. The autopsy of the putieiit, who died two days later, showed acute 
dilatation ot the light heart, especially of the right amide, with acute mediastinitis, 
the latter h.wiug caused the trictmn murmur in the caidiae region. 

Auscultation, Friction Sound. — More important than all the signs so 
far mentioned for a positive diagnosis of pericarditis is the friction 
murmur , which can he observed upon auscultation (somelimes also pal- 
pable*), and which is brought about by displacement of the pericardial 
leaves which have become roughened by the inflammation. The friction 
sound is diagnostically very significant, because it almost always has so 
decided an acoustic character that the diagnosis can at once be made upon 
the more presence of this sign. 

Specific Properties of the Pericardial Friction Sound. — The friction sound in- 
sures the diagnosis also in those cases in wdiicli a fluid exudate is absent; it is remark- 
able that a friction sound is mostly also heard when larger quantities of exudate 
force the pericardial leaves apart. In the latter cose it is to be looked for towards 
the base of the heart where the large vessels issue from the pericardium, because 
the leaves ot the latter remain longest together here in progressive exudation. On 
the other hand, the murmur may Ik* entirely absent, ns a recent observation taught 
me, in spite of the absence of the exudate even w r hen there is an enormous develop- 
ment of the pericardial inflammation, provided the latter is very soft and the action 
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of the heart very weak. In this ease the diagnosis of pericarditis could be made the 
less, because the cardiac* dul lies* was actually slightly enlarged, owing to the massy 
pericardial layers, w'hercas an exudate was almost cut holy absent, and the weak apex 
beat coincides 1 accordingly with the most extreme leit cardiac dulness. 

The acoustic character of the caidiac friction sound is extremely variable, and 
yet the friction sound is comparatively easily recognised as such. Its character 
cannot In* learned from descriptions; it must l>e heard frequently, so that the ear is 
able to distinguish it from other, particularly endocardial, inuimurs. 11 is there- 
fore, in my opinion, of no value whatever to set up different varieties of the friction 
sound (grating, scratching, etc.). The diagnosis w r as always rendered easy to me 
by the observation of the intermittent course of the friction sound; in fuvour of the 
pericardial character of a sound is furthermore the defective relation of the friction 
sound with the systole or the diastole of the heart (the ••trailing”). This symp- 
tom is conspicuous only in a slow heart beat or if attention is paid to the time of the 
interval upon ail accidentally intermitting pulse. It is more important, in my ex- 
pedience, that the friction sound impresses us as very superficial, originating near 
the car, and generally grows louder it the stethoscope is applied with a little more 
pressure. The friction sounds are mostly heard more distinctly if the patient is 
made to take a deep breath, to hold it at the height of the inspiration, while on 
expiration only exceptionally an intensification of the niuimur occuis. Still more 
certain diagnostically than the last named characteristics I consider the fact that, 
with a changed attitude of the body, particularly when sitting or op bending the body 
forward — i. e., pressing the lieait against the anterior wall of the thorax — peri- 
cardial friction sounds appear which were not audible in the recumbent position, 
or that fnetion sounds, which were present ill this position, become accentuated, uiid, 
finally, thut the pericardial fnetion Hounds aic .sometimes most distinctly audible in 
places which do not correspond to the puucta maxima of the valves, and are strictly 
localized, m contradistinction to endocardial lminuurs | which aic, as a mlc, trans- 
mitted |, so that they cannot bo heard any more in the most immediate neighbour- 
hood of the prcecoidial area. We can readily convince ourselves of this condition of 
the friction sound in many cases. 

Concomitant Signs. — From (lie signs mentioned thus far llm diagnosis 
of a pericarditis can, in an individual ease, generally he made easily and 
positively. Whatever else is observed in the picture of pericarditis are 
subordinate factors which supplement the diagnosis; for instance, the pain 
in the cardiac region, the fever whieh is very fluctuating in character and 
has no specific curve, the impeded accelerated respiration. More important 
are a numlro of symptoms which depend upon the mechanical pressure 
of the exudate upon the heart and the impediment to the diastole of the 
heart thereby, inasmuch as the veins accordingly empty their blood less 
readily into the heart, the arterial system is badly filled, and a lowering 
of the blood pressure is bound to make itself felt. In such a manner these 
well-known disturbances of circulation occur: enlargement of the liver 
(with it, later, occasionally ascites), decrease in the amount of urine, 
general dropsy and cyanosis, finally also fainting attacks when the patient 
raises himself, and thus the already insufficiently filled arteries become 
still more depleted. 

Sequels of the Pressure Upon the Adjacent Regions. — Let me further mention 
some symptoms which, independent of disturbance of eireuhition, owe their origin 
to the local pressure of the exudate upon organs whieh are contiguous to the peri- 
cardium, and, inasmuch as they represent affections especially referring to discuses 
of the pericardium, are sometimes of specific diagnostic significance. Among them 
are, besides dysphagia , paralysis of the vocal cords , vomiting , and singultus. Pos- 
sibly the slowing of the pulse occasionally observed may also be included and be 
traced to an irritation of the vagus by the pressure of the exudate. 

6 
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Differential Diagnosis. — It is obvious tlmt the diffusion, of cardiac dulness 
may be due to the most varied eausos and give rise to errors in diagnosis. 
If the above triangular figure with obtuse apex favours the accumula- 
tion of fluid in the pericardium, then, outside of pericarditis, hydropericar- 
dium may be present. As it is possible that pericarditis also may be accom- 
panied with symptoms of engorgement and that the friction sound in it may 
disappear as soon as the effusion becomes copious, it is evident that a con- 
fusion of both affections is possible, more so, as Ihe fever which is generally 
allied with pericarditis may be absent in sonic instances (especially if it is a 
question of the chronic form of pericarditis), if there is an opportunity to 
observe the affection for some time, there is difficulty in deciding upon the 
assumption of one or the other condition, especially if the jetiological data 
in the individual case are also taken into consideration. The occurrence of 
the cardiac affection in the course of an infectious disease, as acute articu- 
lar rheumatism, sepsis, tuberculosis, diphtheria, scarlatina, pneumonia, 
scurvy, respectively, of the haunorrhagic diathesis in general, finally in 
inflammations of organs adjacent to the pericardium, speaks for the pres- 
ence of pericarditis and against hydropericardium in which general or 
local disturbances of circulation must, by all means, be demonstrable as the 
original cause. 

In cases in which these diagnostic indications are not sufficient (and such cases 
occur because llright's disease, tuberculosis, etc., give rise to both conditions), 
digitalis should be given for diagnostic- therapeutic purposes. The disappearance 
of the engorgement symptoms and, simultaneously, of the diffusion of the cardiac 
dulness, is in fa\our of hydropericardium ; if, however, the fluid remains in the peri- 
cardium — i. e., if the dulness remains diffused — the diagnosis of an inflammatory 
character of the accumulated fluid in the pericardium becomes probable. It is true 
that under these circumstances, owing to increased diuresis, the resorption of the 
pericardial exudate may be ushered in; but then it may be expected that the fric- 
tion sound, which so far could not he heard, makes itH appearance also, thus greatly 
facilitating the differential diagnosis. If it is a question of a rapid and positive 
diagnosis, an exploratory puncture should be made — a very simple, not dangerous 
operation; it should, however, be restricted to those cases in which it is indicated 
not only in a differential-diagnostic, but also in a diagnostic-therapeutic respect. 
The examination of the fluid obtained by puncture will show a high specific gravity 
in pericarditis, eventually cloudiness or pus may be contained in the suinc. At the 
same time the diagnosis becomes a certainty in the assumption of a htrinapcri - 
car dium, the presence of which is to be considered from the beginning in those rare 
cases in which the accumulation of fluid in the pericardium develops rapidly with the 
symptoms of acute anemia. 

Enlargement of the Heart and Faintness of the Action of the Heart. — 

Greater difficulties than the differentiation of pericarditis from hydro- 
pericardium sometimes present themselves upon deciding the question 
whether the diffusion of the cardiac dulness is caused by an exudative 
pericarditis or by an enlargement of the heart. So long as the apex beat 
is distinct, its location easily decides the question. As soon, however, as it 
is situated at the outermost border of the dulness to the left, an enlarge- 
ment of the heart is to be assumed, even if everything else is in favour 
of pericarditis ; if, however, the apex beat is situated within the left border 
of the cardiac dulness, the diagnosis must be pericarditis. If, on the other 
hand, the apex beat disappears in both affections, in pericarditis owing 
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to the withdrawal of the heart from the wall of the thorax in consequence 
of the exudate, in enlargement of the heart owing to increasing cardiac 
weakness, the differential diagnosis is very difficult. If the pulse is com- 
paratively vigorous, with absence of the apex beat, this incongruity of apex 
beat and pulse fulness naturally leads to the diagnosis of pericarditis. But, 
as we have seen, precisely a massive exudate, which causes the heart to 
recede and the apex beat to disappear, is also the cause of a deficient dias- 
tole, and thus of engorgement and low tension in the arterial system, so 
that the significance of the differentio-diagnostic signs mentioned is a 
limited one. Here, too, diagnostic advantage may be expected of digi- 
talis, which is at the same time the most important therapeutic agent in 
such conditions. 

Instead of digitalis, Th. Schott has recently recommended resistance gymnas- 
tics , to bo undertaken systematically with the patient, as a means diagnostically to 
distinguish a dilated heart from a pericardial effusion in all doubtful cases. Tho 
diffusion of the cardiac dulness caused by dilatation of the heart recedes here rapidly, 
lor instance, in half an hour, while the (diffused) dulness in pericardial exudate is 
not influenced by the gymnastic exercise. Less differential-diagnostic certainty is 
offered, in my experience, by another physical means of examination, viz., the varia- 
tion of dillusion of cardiac dulness in different postures of the body. Theoretically, 
it should be assumed that, upon sitting up, or even bending furirard of th * patient , 
the cardiac dulness increases considerably in pericarditis and not in dilatation of the 
heart . But we can easily convince ourselves (especially in cases in which dilata- 
tion of the heart with complete adhesion of the pericardial membranes is found at 
autopsy, so that a hydropcricardiuni can lie excluded which might have been absorbed 
during the Inst hours of life) tlmt the dilated heart also, in the various postures 
of the patient, exerts considerable inlluenee u|Hm the extent of cardiac dulness. Upon 
bending forward, the heavy, large heart is brought anterioiiy, pushes back the mar- 
gins of the lung, and thus makes the limits ot the cardiac dulness appear, for the 
moment, considerably wider. Compared with the increase under sueli circumstances 
of the diffusion of dulness by the pericardial exudate, the increase owing to the vo- 
luminous heart is probably less; hut no diagnosis should lie made in doubtful cases 
based upon such relative conditions of dillusion of dulness. Only when, upon bend- 
ing forward of the patient, the apex beat, which was absent until then, reappears 
distinctly within the area of dulness, the cause of the increase of cardiac dulness 
may be looked for in an accumulation of fluid in the pericardium. 

Diffusion of the Cardiac Dulness by Pulmonary Retraction, etc. — By retraction 
of the lungs, the heart, even if not dilated, mny be cxjiospd to such an extent that a 
pericardial exudate may be simulated, and the same might be the ease, considered 
theoretically — practically it will scarcely ever occur — if the borders of the lungs 
contiguous to the heart become airless. In the former ease, the simultaneous high 
position of the diaphragm and the dill used movement of the heart, the situation of 
the apex beat at the outermost border of the cardiac dulness, also the visible and 
palpable vigorous pulsation of the pulmonary artery, will guard against serious 
errors. In the latter case, the absence of vesicular breathing, the increase of the vocal 
fremitus and the irregularity of the limits of the dulness in the infiltrated borders* 
of the lungs will be factors determining the diagnosis. A mediastinal tumour may 
also accidentally develop in such a manner that the dulness caused by it connects 
immediately with normal cardiac dulness and makes the latter appear increased. In 
this instance, the absent dulness upon change of position, the conduct of the apex 
beat, and, above all, the manner in which the dulness grows, mostly unilaterally and 
irregularly, will insure a correct diagnosis. 

Masking of the Perleardial Exudate by Pulmonary Emphysema. — Conversely, 
a pericardial exudate may remain hidden or appear smaller than it actually is, if 
the anterior borders of the lung are coalescent and, for this reason, cannot recede on 
accumulation of exudates in the pericardium, or if on emphysematous lung very 
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extensively covers the heart. In the.se conditions, the pericardial effusion run be 
recognised, above all, by the gicat extent of the relative cardiac dulness and its 
increase upon change of position. 

As a rule, all the above-named difficulties can be easily overcome by 
the demonstration of the friction sound which is present in almost all 
eases of pericarditis, at least at certain stages of the disease. 

Pericardial and Endocardial Murmurs. — This sound is of such a dis- 
tinct character that it cannot easily be confounded with other murmurs 
near the heart. We have already learned the characteristics which cause 
the pericardial friction sound to he differentiated from the endocardial 
murmurs. By way of supplement, it may he stated here that the diag- 
nosis of the character of the friction sound is sometimes rendered difficult 
b} r the fact that, lies ides the friction sound, the first or second sound is not 
heard pure, hut that, during systole and diastole, only murmurs are no- 
ticed, or that pericardial and endocardial murmurs appear simultaneously 
in one and the same case. Generali} the latter can then no longer be 
diagnosticated because the former are stronger; but the converse is also 
the ease. 

Pleuropericardial ( 41 Extrapericardlal ” ) Priction Sound. — In n pneumonia af- 
fecting the peripheral parts of tlu» lungs, or in pleurisy, which is located in flic neigh- 
bourhood ot the lieait, it oeeuis comparatively not infrequently that the pleura, 
which lias become inflamed and coarse adjacent to the heart, is so affected by tlic 
heart’s action that there is produced a friction sound synchronous with the motion 
of the heart, the plcitroprnandial or e.rlra pericardial fiietion sound. As a rule, 
this phenomenon, obseived at the bedside, coircsponds post mortem to an inflam- 
matory afleetion ot both pleural surfaces, facing each other, of the sinus medi- 
asti nocost alis. If the inflammation is thus located, fiietion sounds are produced by 
the fiietion of the inflammatory coarse plcm al leaves either during respiration or 
during the systole and diastole of the heart. For this reason, it is possible that the 
friction sound synchronous with the action of the heart may he confounded with 
pericardial friction sounds. If the patient , a/tei deep inspiration . is made to hold 
his breath , the fiietion sound i/cncialli / disappears entirely, m eonhadistinetwn to 
the usual pericardial sound , because the lung, which enters the mediastinoeostal 
sinus upon inspiration, renders the fiietion of the coarse pleural surfaces difficult 
through the action of the heart, lint this differential diagnostic eharnetei istie does 
not, in my expei ience, give any positive support to the diagnosis; on the contrary, 
pleuropericardial friction is, sometimes, particularly distinct during the height of the 
inspiration. The signs most valuable for the diagnosis are, that the friction sound 
in pericardial pleurisy is not only connected with the phases of the action of the 
heart, hut, above all, with the respiration; furthermore, that, besides the friction 
sound produced by the action of the heart, a distinct pleural friction can he heard, 
the exudate in the pericardium is absent, and that the friction sound does not become 
more distinct upon the bending forwnid of the patient, in contrndistiction to in- 
ternal pci ica id it is. The differentiation between a pleuritis sicca and a pleuritic 
pericardium becomes impossible when the former is complicated by a pleurisy local- 
izftl in the neighbourhood of the heart. Only the diagnosis of pericarditis (sicca) is 
conceivable in those cases in which the friction sound occurs in the centre of the car- 
diac dulness, in a region, thcrcfoip, which the mediastinoeostal sinus does not roach. 
With due observation of these diagnostic points the recognition of a pleuroperi- 
carditis is not so difficult as it seems at first glance ; I have been able almost always to 
make a positive and, as shown by autopsies, a correct diagnosis. 

As a sequel to pericardial pleurisy llicgel described the peculiar phenomenon 
that the heart beat, which normally becomes fainter on inspiration, is sub- 
ject to an expiratory diminution. Tie explains this in such a manner that band- 
like adhesions are situated between lung and heart and are of such a nature that 
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they relax upon inspiration and the heart is thus able to move more freely Ilian on 
expiration. 

Nature pf the Pericardial Exudate. — The diagnosis of pericarditis 
should, finally, also include the recognition of the nature of the inflamma- 
tory exudate — i. e., it should be considered whether it is serofibrinous, 
purulent, ichorio, or hamiorrhagic. Determining factors in this regard 
are principally the consideration of the cause of flu* pericarditis and the 
constitution of the individual in question. In scurvy, in the lucniorrhagic 
diathesis in general, in cancer and in tuberculosis, in variola and scarlatina 
hamiorrhagica, a luemorrhagie exudate is to bo expected, in sepsis or com- 
plicating suppurative pleurisy a purulent one; at the same time chills and 
markedly remittent fever will, as a rule, not be absent. In acute articular 
rheumatism, however, a serofibrinous exudate is probable; but all these 
are assumptions almost without anv value, because they are, as a rule, 
nothing else hut mere surmises. A positive decision as to the character of 
the pericardial fluid is only rendered by means of a Pravaz syringe, which 
is indicated in all instances if it is a question of operative removal of the 
exudate. 

SEQUELS OF PERICARDITIS, ADHESIVE PERICARDITIS, 
CALCAREOUS M EDI ASTI NOPERICARDITIS 

After the pericarditis lias terminated there remain quite frequently 
conncclive-tissne-like adhesions of the pericardial leaflets, firm coales- 
cences of the pericardium with the anterior thorax wall or with the spinal 
column, with the smus pleura 1 , possibly with the aorta, or, if the inflam- 
matory process spreads into the cellular tissue of the mediastinum, there 
arise in the latter calcareous formations and distortions of the organs 
situated in the mediastinum. The action of the heart and the circulation 
in the vessels may be impeded by all these processes, and in part changed 
in a highly characteristic manner, so that the diagnosis of these patho- 
logical conditions may lie possible under certain circumstances. Not 
always, it is true. Thus it may occur that, at the autopsy, complete oblit- 
eration of the pericardium nia\ be found, while not the slightest symp- 
tom gave any such indication (luring life. The diminution of the action 
of the heart resulting from extensive coalescence, insufficiency of the 
heart, with its sequela*, is common to so many affections of the heart that 
the symptom as such cannot alone be made use of for diagnostic purposes, 
but outv as a sign supplementing the diagnosis. On the other hand, occa- 
sionally there occur, besides insufficiency or without, quite remarkable 
diagnostically important changes which are demonstrable by physical ex- 
amination. 

The best known of them all is the refraction of the intercostal space 
in place of the apex heal t hiring the systole of the ventricle. 

Accomplishment of the Normal Apex Beat. — It is well known that the arching 
of the fifth intercostal space upon the contraction of the heart under normal con- 
dition cannot easily l»c explained. The following is ascertained at present: The 
heart beat is accomplished during the first part of the systole during ilie so-called clos- 
ing period (see foot-nole, p. 20) ; the contraction of the heart occurring during this 
time causes a movement of the apex of the heart superiorly and anteriorly , after the 
auriculo-ventricular border, and with it the ventricle, have been pushed slightly in- 
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feriorly owing to contraction of the auricles immediately before the onset of the 
systole of the ventricle. This movement of the cardiac apex is essentially the result 
of the perpendicular position of the axis of the ventricle to the base of the heart, 
the trunsverse section of which shows, in place of the elliptic form it ought to have 
during the diastole, a more circular one during the systole (Ludwig). Thus, and 
because the ventricular wall then becomes more elastic, it is conceivable that the 
apex of the heart is displaced anteriorly to such an extent that an arching of the fifth 
intercostal space, towards which slopes the inclined plane formed by the diaphragm, 
may occur through the contracting heart situated upon the latter. So much space 
ns is created by the hen it diminishing in size, the borders of the lungs occupy by 
advancing during the s\ stole. As soon Its the latter can no longer take place, for in- 
stance, in slirneling and coalescence ot the borders of the lung, in hypertrophy of 
the heart, there occur, as there is a frequent opportunity to observe, upon pronounced 
apex beat, retractions of the intercostal spaces in the entire cardiac region as an ex- 
pression of the systolic diminution of the heart, which cannot be followed by a cor- 
responding filling ot the thus created empty space by the lungs. These retractions 
should be well difieientiated from the .systolic retraction [dimpling | of the apex oj 
the heart with wdiich w r e have to do. 

Systolic Retraction in the Regim of the Apex Beat. — This latter occurs only 
when the locomotion of the heart apex just described is anteriorly impeded. Be- 
cause in this process ot locomotion the base also moves forward, it will be a ques- 
tion, in adherence of the pericardium, whether they affect the luisal part of the heart 
and interfere witli its dowmvurd motion. As a matter of fact, it has been demon- 
strated at autopsies that even insignificant adhesions w'ere able to cause systolic re- 
traction of the littli intercostal space, inasmuch as they affected the base of the 
heart, while even extensive adhesions at other parts passed without symptoms infra 
vitnm. If, on the other hand, the oblitciuted pericardium presents, in place of the 
normal loose approximation, an adherence to the anterior wall of the thorax and to the 
spinal column bv means of very tense in asses of connective tissue, not only a re- 
traction of the intercostal space hut also a retraction of a part of the anterior wall 
of the t hoi ax will he the consequence of the con ft action of the heart , which , how- 
ercr , should possess a certain amount of energy , distinctly to show the retraction . 
The thorax wall will assume its normal position again during the diastole wdiich 
occurs with a certain shock, with a diastolic heart beat, nnd with the production of a 
dull sound which, upon auscultation, is audible directly after the second heart sound. 
As first taught by Friedreich, there occurs, simultaneously with the diastole, a col- 
lapse of the twins o/ the neck , because the diastolic springing forward of the thorax 
wall favours a rapid emptying of the jugular veins. While the simple retraction of 
the intercostal space at the locution of the apex beat is also observed in other rare 
cases, those retractions of the anterior wall of the thorax synchronously with the 
diastolic collapse of the jugular veins are HymptoniH which allow the positive diag- 
nosis of the rigid adherence of the pericardium especially to the surrounding tissues. 
Of importance is also, above all, the consideration of the fact that a pericarditis 
preceded the symptoms referred to. If, during the course of such an affection, the 
apex beat has been plainly visible at first, and has disappeared later upon the cure 
of the pericarditis and upon normal extension of the limits of the cardiac dulness, the 
mere absence of the apex beat (a symptom which is very frequently observed under 
other circumstances and is mostly of no significance) is sufficient under these con- 
ditions to diagnosticate pericardial adhesions. This diagnosis will become still more 
positive if there exists a recoil of the apex or a retraction of the anterior wall of the 
thfirax. The absence of a dislocation of the apex in the left lateral position may also 
bo made use of in the diagnosis of adhesion of the pericardium to adjacent organs. 
[Occasionally there is a systolic retraction of the tenth and eleventh intercostal spaces 
on the left side of the chest interiorly to the scapula. This is said to be due to ad- 
hesions of the poricurdium to the diaphragm, and was first described by Broadbent 
(Broad bent’s sign ) . Rarely retraction may also t>e noted on the right side in the same 
corresponding area.] 

Pulsus Paradoxus. — If the large vessels, the aorta and the superior vena cava, 
are stretched and narrowed by connective-tissue adhesions due to a pericarditis, or 
a mediastinitis, there occur peculiar phenomena iu the arteries and veins during in- 
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spiration. While in the healthy, as long as the respiration takes place quietly , no 
difference in the pulse beat can be observed during in- and expiration, or at least 
only a lowering of the pulse wave is intimated upon inspiration and a raising of 
the same during expiration; the condition is, however, different in calcareous medias- 
tinal pericarditis. Here there is observed in the sphygmographic picture, or even 
on palpation, a very remarkable reduction of the pulse during each inspiration; in 
fact, if the latter is very deep, one even feels the pulse disappear under the pal- 
pating finger. This conduct of the pulse (pulsus paradoxus) is due to the narrow- 
ing to which the lumen ot the aorta is subjected by the stretching adhesions upon 
inspiration. It is true, the pulsus paradoxus is not pathognomonic of calcareous 
mediastinal pericarditis, because it has been* observed in various other pathological 
conditions and is bound always to occur when the normal inspiratory lowering of the 
blood pressure comes into greater prominence. Nevertheless, the pulsus paradoxus 
is most pronounced in mediastinal pericarditis, and the latter may be diagnosticated 
if, besides an exquisite pulsus paradoxus, there is simultaneously present another 
sign of vascular distortion, an inspiratory distention of the jugular veins. 

Inspiratory Swelling of the Jugular Veins. — This latter symptom can easily be 
explained by the fact that the large venous trunks become narrowed upon inspira- 
tion by tension of the adhesion bands, and with the momentary blood engorgement 
them occurs a swelling of the jugular veins instead of the normal inspiratory 
shrinking . 


PNEUMOPERICARDIUM 

The presence of air in the' pericardium is an exceptionally rare affec- 
tion, which, however, causes very remarkable objective symptoms. It must 
not be forgotten in explaining it that analogous to the conduct in pneumo- 
thorax (for the origin of which, as I may incidentally state, similar aetiolog- 
ioal factors arc accountable, as for pneumopericardium), besides gas, also 
fluid — generally pus — accumulates in the pericardium. Accordingly there 
is found arching in the cardiac region and absence of the apex beat, which, 
however, eventually becomes noticeable when the patient sits up or bends 
forward. As the air in the pericardium ascends while the heart and the 
exudate descend posteriorly, we find upon percussion, in place of cardiac 
dulness, a clear tympanitic sound with a metallic accessory note (particu- 
larly upon pleximetrie percussion) which assumes a varying pitch with the 
systole and diastole of the heart. The sound of a cracked pot has also 
been heard in pneumopericardium, oven with a closed cavity. It is obvious 
that tlie fluid and the heart quickly change their location upon change of 
position of the patient, thus altering the note upon percussion. 

Ausoultatory Symptoms. — The auscultatory symptoms arc, if this is 
possible, still more striking than the percussory ; the most important is the 
metallic character of the heart sounds, which is generally so intense that the 
loud, ringing sounds can be heard at some distance from the patient. The 
fluid is generally put into a splashing motion by the moving heart, thus 
causing a succession sound, which is also accompanied with a metallic note 
("water-wheel murmur”). Neither is the sound of the falling drop 
wanting, the same as an eventual friction sound, which may have a ringing 
timbre. If the patient is made to bend forward, the fluid and the heart 
descend anteriorly, the clear sound in the cardiac region becomes dull, the 
apex beat palpable, the friction murmur distinct. 

In view of the above very peculiar physical findings it is scarcely possi- 
ble to confound pneumopericardium with any other affection. 
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Differential Diagnosis. — Only upon very superficial examination is it possible 
that the resonance of the sounds in the stomach creates the impression of pneumoperi- 
cardium. I have to admit, though, that at times the ringing of the sounds in this 
case is very remarkahJe. I hit the normal condition of the cardiac dulness and of 
the apex heat at once undeceive you; the last doubt is dispelled if the stomach is 
filled with watei, thus at once silencing the "chiming of the hells’* of the cardiac 
sounds. A confusion is more liable to occur it the cardiac Hounds resound with a 
metallic quality in a putmonarp cant}/ adjacent to the heart or in a cavity con- 
tiguous to the lieait, of a sacculated pneumothorax . These, however, are very rare 
oceurienccs in my expeiienee. Here, too, the significance of the preservation of the 
cardiac dulness and of the apex bent guard against errors. 

If the diagnosis of a pneiimoperieuuliiiiii has lieen made certain, it is necessary 
to support the diagnosis by inquiring after the cause of the a fleet ion — i. o., to find out 
whether air has cnteicd the pcricaidial entity owing to trauma or perforation of 
an air- containing adjacent organ, in veiy rare eases it lias not becu possible at any 
place to demonstrate at autopsy the loss of continuity of the pericardial wall. There 
arc sevein I positively olweived cases in the literature of accumulation of gas in the 
pericardium by disintegration of a pericardial exudate, and I myself am forced 
nolens lotrns thus to count a ease i’» my own practice — it wan the question of an 
u'Noplmgeal carcinoma which became gangrenous adjacent to the pericardial cavity — 
in which a pucuniopciirnrdium existed without my being able, in spite of the greatest 
painstaking, to demonstrate at autopsy any communication whatever lictween (esoph- 
agus and pericardial cavity. I hi lare eases the gas- producing bacillus (bacillus 
wrogencs capsulatus) will lie found. 1 


AFFECT TONS OF THE MYOCARDIUM 

Affection of the Heart Muscle. — More difficulties, because less distinctly 
characterized by physical signs, arc presented in the diagnosis of affections 
of the myocardium. Of Hie independent pathological conditions to be 
considered lie re there are practically only three of any clinical significance: 
(1) Myocarditis; (2) (“idiopathic") hypertrophy of the heart, which 
arises independently of other cardiac affections, and (3) fatty heart. These 
require special discussion, while all the remaining changes of the myocar- 
dium will be referred to only incidentally. 

MYOCARDITIS 

Myocarditis. — As to myocarditis, it may he stated in advance that it 
occurs either as a separate affection, or, as has been previously mentioned, 
frequently combined with endocarditis and pericarditis; therefore the 
symptoms of the latter quite generally combine themselves with those of 
myocarditis. The severe disturbance of function of the affected myo- 
cardium which, according to the character of the individual ease, occurs 
eitfier rapidly or gradually, is to Ik? considered the most prominent symp- 
tom of myocarditis. 

Changes of the Pulse and Engorgement Symptoms. — This disturbance 
presents itself in the first place in the change of the pulse, which becomes 
small , frequent , and arrhythmic , and , in contradistinction to conditions 
of simple relaxation of the overtaxed muscle subsequent to endocarditis, 
etc., not complicated by myocarditis, which in the long run is but little 
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or not at all affected by digitalis and similar cardiac stimulants . The 
diagnosis is supported by the other signs of insufficient action of the heart 
muscle — viz., feeble apex beat, palpitation of the heart, feeling of oppres- 
sion, asthmatic phenomena, dyspnoea, diminished amounts of urine, dis- 
turbances of digestion, cyanosis, and the symptoms of engorgement in 
general. 

Cardiac Murmurs. — The dilatation which gradually occurs in the myas- 
thenic heart becomes more and more demonstrable on percussion ; the car- 
diac sounds upon auscultation remain cl ear n or, instead, murmurs may bo 
heard, and, besides, a moderate accentuation of the second pulmonary 
sound can be demonstrated owing to disturbances in the lesser circulation. 
Krehl has recently called attention to the fact that the closing of the 
valves essentially depends upon the intact condition of the various parts 
of the musculature of the heart. Thus it cannot be surprising that if 
the muscular fibres of the orifices or the papillary miiholes arc* affected, 
that there may occur relative mitral insufficiency with its sequela? (systolic 
murmur at the apex of the heart or at the pulmonary artery, enlargement 
of the heart with aceentuation of the second pulmonary sound), and even- 
tually a relative tricuspid insufficiency with venous pulse, etc. The results 
of auscultation alone are not sufficient positively to differentiate between 
endocarditis and myocarditis; at most it is sometimes possible , from the 
faintness and the varying audibility of the murmur , which in some eases 
of myocarditis may be a I Kent for hours and days, again to appear, in 
this manner to conclude that a myocarditis is more* likely to be pres- 
ent than an endocarditis. However, this differential-diagnostic expedient 
generally fails entirely if the muscular enfeehlement causes a constant 
insufficiency of the cardiac activity, owing to which permanent murmurs 
occur. The latter is particularly the case upon the torsion of a val\e apex 
or upon perforation of the ventricular saqitum, etc. If there suddenly 
occurs in the course of a simple myocarditis, which so far was present 
with faint but clear cardiac sounds, a very loud cardiac murmur, the above- 
named complication of myocarditis becomes at least probable. 

Emboli in tlio brain, spleen, etc., which complicate the condition, are of no sig- 
nificance diagnostically, while the fact that a cardiac insufficiency which arises 
acutely, takes a course with frrer , may lie considered in the diagnosis of an acute 
myocarditis. The diagnosis is difficult under any circumstances, and can lie made 
with a degree of certainty only if the case has been observed for some time and if its 
course can be watched minutely. 

etiological Factors. — The diagnosis becomes more certain by a consideration of 
the anamnesis, especially the simultaneous existence of pathological conditions which 
are apt to cause myocarditis, for instance, diphtheria, typhoid fcvcT, and, above all, 
acute articular rheumatism or sepsis. It is true, w’c know that precisely these in- 
fectious diseases also give rise to endo- and pericarditis, hut it appears that rheu- 
matic fever affects the endocardium, the other infectious diseases the myocardium, 
more frequently and more severely. 

Differential Diagnosis . — If the diagnosis is to be made of uncompli- 
cated myocarditis , it is necessary that the cardiac sounds are to be found 
pure or that endocarditis can be excluded from the symptoms. If, how- 
ever, the pronounced signs of endocarditis or pericarditis are encountered, 
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the question remains whether, besides, a myocarditis is also present. De- 
cisive in this respect, is principally the consideration of the disparity be- 
tween the symptoms of cardiac insufficiency and the intensity of the un- 
questionably demonstrable endocarditis and pericarditis. If the former 
predominate, and if the effect of digitalis and’other cardiac stimulants 
is minimal or negative, the diagnosis of synchronous myocarditis may be 
made. 

Chronic Myocarditis. — If it is a question, not of an acute, but of a 
chronic cardiac insufficiency, the prospects become still more difficult to 
recognise in the pathological picture a chronic myocarditis as the principal 
element of the cardiac affection. If the sounds are more or less clear in 
an existing cardiac insufficiency taking a chronic course and in dilata- 
tion of the organ, there may exist a chronic myocarditis, a fatty heart in 
the strictest sense, or a secondary fatty degeneration of the heart which 
lias become idiopathieally hypertrophic. Very frequently it is impossible 
to make a positive differential diagnosis in this instance; hut the course 
of the affection and the history are conditions which sometimes are in 
favour of the one, at other times of the other, affection. In favour of 
chronic myocarditis especially are the absence in the pathological picture 
of a period during which symptoms of cardiac hypertrophy made them- 
selves unmistakably conspicuous, also the absence of general adiposity. 
In the diagnosis of chronic myocarditis the following points may be made 
use of: The demonstration of indubitable delayed symptoms of syphilis, pf 
a former infectious disease, or of an arteriosclerosis, which is pronounced 
beyond doubt in the peripheral arteries. In the latter case the probable 
conclusion, at least, is permissible that a coronary arteriosclerosis exists 
with necrosis of the heart muscle, which is so geuerally allied with it, and 
interstitial myocarditis. 

Explanation of Cardiac Murmurs in Chronic Myocarditis. — If, upon 

auscultation, besides a chronic cardiac insufficiency, murmurs are observed 
in the heart, it is frequently impossible to decide whether the latter are 
caused by an endocarditis, which became associated with the myocarditis 
simultaneously or secondarily, or arc due to a chronic myocarditis alone. 
It is true, generally the weak character and the variable nature of the 
murmur are in favour of its being a myocardial one, as it does not present 
the shrill note and the very distinct measure characteristic of most valvular 
murmurs. But in the majority of cases it will be necessary to hold the 
diagnosis in abeyance. 

If in the individual ease there have existed for some length of time signs which 
indicate an uncomplicated myocarditis — small, irregular pulse, etc. — and if these 
become associated with symptoms of mitral insufficiency, the fact is to be taken into 
consideration that the myoearditie process has been extended to the valvular muscu- 
lature or that an endocarditis has supervened. As stated above, a positive decision 
as to these two possibilities is almost always out of the question; the simultaneous de- 
velopment of the signs of mitral stenosis is ]x>sitivcly in favour of an cndoearditic 
mitral insufficiency. If signs of tricuspid insufficiency occur with diffusion of the 
cardiAC d illness, they are probably, in most instances, nothing but the consequence 
of a relative tricuspid insufficiency which developed owing to dilutation of the heart 
caused by the myocarditis, in cases, finally, in which the physical signs of stenosis 
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of the orifices, in particular of the aortic or pulmonary valves, complicate the pre- 
existing picture of myocarditis, the possibility should lie considered of the develop- 
ment of a so-called “ stenosis of the heart ” owing to calcareous deposits in the heart, 
narrowing the lumen of the ventricles. But even under these circumstances there 
cannot be a question of even an approximately correct diagnosis, as the symptoms 
of a stenosis may also develop in consequence of a simple endocarditis of the respec- 
tive valves, when up till then a myocarditis had existed. In such cases, therefore, we 
must postpone u decision ; it is suilicicnt to make the diagnosis of chronic myocarditis 
with stenosis of the valves. 

If the ease has not been observed from the onset and in the various 
forms of its development, it will be best to withhold a positive opinion; 
this follows from what has been suid above, and it becomes entirely ob- 
vious from the discussion of the diagnosis of idiopathic hypertrophy of 
the heart in its later stages, and of fatty heart, the clinical picture of which, 
as we shall sec, coincides in the most essential points with that of chronic 
myocarditis. 

THE FATTY HEART, ADIPOSE DEGENERATION OF THE 
MUSCULATURE OF THE HEART 

The Fatty Heart. — The milder grades of fatty degeneration of the 
heart 1 cannot be diagnosticated ; this also holds good of eases in which a 
complete fatty metamorphosis of several parts of the heart has actually oc- 
curred, but in which the greater part of the muscular structure of the 
heart still retains its normal condition. In fact, it may occur (as proved 
by a case which was observed recently in my clinic) that the entire apex 
of the heart is transformed into one mass of fat without the manifesta- 
tion of a single clinical symptom. In those cases, however, in which there 
exists a diffuse fatty degeneration of the heart, the diagnosis may be made, 
with due consideration of the history and constitution of the individual, 
from certain symptoms and signs which are connected with the altered 
activity of the heart. 

Diagnostic Signs of Fatty Heart. — Here, too, the symptoms of chronic 
cardiac insufficiency predominate in the picture: The cardiac dulness is 
increased owing to passive dilatation, the apex l>cat, at the same time, is 
weak, diffuse, or entirely absent; the heart sounds are faint, but clear, 
rarely accompanied by a systolic accidental murmur, the second pulmonary 
sound but slightly accentuated, unless the fatty degeneration affects only the 
left ventricle, and the right becomes consecutively hypertrophic. Lesser or 
greater degrees of engorgement (swelling of the liver, albuminuria, etc.) 
occur; the radial pulse, owing to the insufficient function of the myocar- 
dium, is weak, and in by far the majority of eases accelerated, arrhythmic 
(probably in consequence of the insufficient blood supply to the brain and 
the deficient curbing of the activity of the heart by the fibres of vagus 
caused thereby). Only very rarely there occurs, in my experience, a dc- 


X I consider it more correct, in general, from a clinical standpoint, to drop ilio 
customary diagnostic distinction of “ fatty heart ” and “ fatty degeneration of the 
heart ” and only speak of fatty degeneration of the heart, mentioning the particular 
cause of the fatty degeneration. 
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cided, though at times very considerable, slowing of the pulse to 20 beats 
and less per minute, which is to be accounted for by the insufficient nutri- 
tion and imperfect reaction of the myocardium, and which has been incor- 
rectly considered as pathognomonic of the existence of a fatty ’ heart. 
Sometimes such slowing of the heart’s action is the forerunner of cerebral 
attacks which terminate with phenomena resembling epilepsy or apoplexy. 
They arc 1 , the same as other symptoms of the fatty heart, the consequence of 
deficient blood supply to the brain, which is, above all, proved by the cele- 
brated case of Stokes, in which the patient was able to abort the attack 
by assuming the' knee-elbow position and lowering the head. Still better 
known than these pseudo-apoplexies is, as a sign of long-lasting cerebral 
amcmia due to a fatty heart, ( licyne-Stokes respiration with its period- 
ically varying phases of increasing and decreasing respiration, on the ong 
hand, and complete respiratory rest, on the other hand. But neither is 
the ( ‘heync-Stokes phenomenon pathognomonic of the fatty heart — accord- 
ing to the cause of its origin it may always occur when a temporary exhaus- 
tion of the respiratory centre takes place owing to deficient blood supply 
and imperfect nutrition of the medulla oblongata. Palpitation of the heart, 
angina pectoris and dyspmea, respectively cardiac asthma — i. e., the sequels 
of cardiac insufficiency brought about by the action of the nervous system — 
become conspicuous in fatty heart. We shall have to refer to their diagnosis 
in a separate chapter. 

Differential Diagnosis. — The emet diagnosis of fatty heart, therefore, 
presents quite considerable difficulties; above all it is concentrated upon 
the determination of the amount of cardiac insufficiency independent of 
valvular deft els . After this has been ascertained, and after it has also 
been determined that, the insufficiency is not transitory only, being easily 
removed by digitalis and other cardiac stimulants, but a permanent one, 
it becomes necessary to search for the cause of the elironie insufficiency of 
the heart, and the question to be decided is whether a chronic myocarditis is 
present, in accordance with the points enlarged upon when discussing the 
diagnosis of this affection. If a myocarditis is improbable, the diagnosis 
becomes of itself directed to fatty heart, more so, if ( etiological factors 
prevail which favour the occurrence of fatly heart , the observation of 
which factors render the diagnosis of the latter possible above all. Such 
factors are: Previous poisoning (particularly phosphorus and arsenic) and 
pronounced constitutional and metabolic diseases: Amcmia, marasmus (in 
phthisis, cancer, etc.), and, in particular, universal lipomatosis, which, in 
my opinion, in many cases is not to be considered as the simple result of 
injudicious eating, but as a permanently incorrect action of metabolism, 
and as such is pronounced precisely in the changes occurring in the^ myo- 
cardium also; we shall further dwell upon this when discussing the diag- 
nosis of obesity. These latter conditions are the ones the determination 
of which allows us to make a diagnosis of “ fatty heart in the strictest 
sense” in the respective instances. A very frequent cause ’of the fatty 
heart should he mentioned particularly: The fatty degeneration of the 
muscular structure of the heart following a pre-existing hypertrophy 
brought about by whatever cause. So long as th$ hypertrophied muscle 
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functionates more, according to the greater demands made upon its activ- 
ity, more fat is destroyed and ail accumulation of fat does not occur at 
the point at which the greater muscular work is performed. If, however, 
the muscle is stimulated to greater activity, and thus a change is ushered 
in in the direction of decomposition, in the sense of an increased trans- 
formation of fat, and yet the action of the muscle becomes insufficient in 
view of the obstacles to be overcome, then fat will lie deposited undecom- 
posod, and a gradual fatty degeneration of the muscle will take place. 
This variety of fatty degeneration is observed in the train of cardiac hyper- 
trophy which is formed in the course of valvular affections, hut likewise 
in all other forms of cardiac hypertrophy, to which we shall refer again in 
detail. In a great number of the so-called idiopathic* hypertrophies of the 
heart, which belong to this category, there arc certainly found post mortem, 
as has been recently demonstrated by Krehl, the anatomical characteristics 
of a chronic* myocarditis. In general, it may be assumed that that part of 
the heart will become fatty first and to the greatest extent which has to 
perform the greatest amount of work; usually this will be, as is to be ex- 
pected, the left Ventricle. 

SPONTANEOUS RUPTURE OF THE HEART 

A rupture of the heart does not occur in a myocardium the texture of which 
has not been altered. The rupture is always preceded by the fact that the musple 
Joses its resistance. This occurs most frequently in consequence of atheroma of the 
coronary arteries, for thiH causes ciieumaeribed areas of softening or formation of 
calcni cous deposits to arise in the cardiac wall; more rarely it is due to circum- 
scribed tatty degeneration of the heart muscle, to myocarditis, particulaily syphi 
Jitic myocarditis or formation of gumma, to neoplasms, to abscesses of the heart, 
and to ulcerations of the cardiac wall. Atheromatous degeneration of the arteries, 
the most usual cause of rupture of the heart, being an aMVction of senility, it is 
comparatively most frequently observed in the aged. The diagnosis of rupture of the 
heart can almost never he made with even a degree of certainty. In some instances 
the rupture occurs rather suddenly; hut here, too, it must he assumed, according to 
clinical experiences, that the liiial tearing of the wall of the heart was preceded 
lirst by smaller interruptions of continuity or displacements of a coronary artery, 
and to these are to be referred the feeling of oppression, pneeordiul anxiety, dyspnoea 
which, atter prevailing for a short while or for several days, are followed by the 
final catastrophe (sudden collapse, pain in the 1 cardiac region, acute cyanosis, ab- 
sence of pulse, convulsions, rapid death). Rupture of the heart is to be* prcsumed t 
if the last-named symptoms were undubitably preceded by those of chronic myocar- 
ditis with or without endo- and pericarditis, of fatty heart or of visceral syphilis, 
or if in cases in which the course ot the* cardiac rupture* lH»eome*s protracted for 
some length of time, an increasing accumulation of the blood in the pericardial cavity 
makes itqelf known by means of physical diagnosis in a diffusion of the cardiac 
dulness. 

HYPERTROPHY OF % THE HEART 

Hypertrophy of the ventricles and auricles as a sequel to the different 
affections of the heart was variously considered in the discussion of the lat- 
ter conditions. Its recognition forms an integral part of the diagnosis of 
the latter, *vnd therefore shall not be referred to again. But, on the other 
hand, hypertrophy of the heart also develops from other causes: Abnormal 
resistance owing to congenital stenosis of the aorta, arteriosclerosis, 
aneurysm, in which cases principally the left ventricle hypertrophies, while 
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the right ventricle becomes hypertrophied in nlTections of the lung with 
circulatory disturbances in they lesser circulation, for instance, in pul- 
monary emphysema. All these conditions have 1 , as a common cause of 
hypertrophy of the heart, the mechanical factor of circulatory disturbance, 
increased resistances in the vascular system. 

More difficult to explain is the origin of hypertrophy of the heart in 
consequence of heavy physical labour. Every one knows that thq, pulse 
beats stronger and the pulsating heart becomes palpable upon vigorous, 
muscular exercise, that the frequency of the pulse increases, and the arte- 
rial blood pressure rises. This is the result of experience of physicians 
and physiologists. This might be the consequence of irritation of the 
vaso-motor system, a direct or indirect effect of products of metabolism 
formed by the action of the muscles, or else be caused by transmission upon 
the heart of irritation of centripetal nerves upon muscular contraction. 
The physiological experiments, which were recently made by *J. Jacob, sys- 
tematically excluding the various influences which play a role in it, have 
shown that the increase in the pulse frequency is not caused by products of 
metabolism, but is a reflected one, issuing from the sensory muscle nerves, 
their irritation reflexly exciting the accelerator nerves. Increase of the 
blood pressure particularly must be considered a consequence of a reflex 
irritation of the vaso-motor centre, the effect of which, on great muscular 
contraction, overbalances the opposing pressure-reducing influence of the 
muscular vaso-dilators. which in the active muscle is normally brought 
about by the vaso-dilators. As always, when" the increase in cardiac activity 
persists for some time, here, too, an accommodation of the heart to the 
increased demands occurs in such a manner that its muscular structure 
hypertrophies. This so-called tfc occupation hypertrophy of the heart ” is 
principally found in people who, voluntarily or professionally, arc subject 
to constant corporeal labour, in sportsmen, blacksmiths, wine-growers, sol- 
diers, etc. 

In a similar manner — i. c., under the influence of chemical and me- 
chanical causes — it appears that cardiac hypertrophy is brought about in 
patients afflicted with nephritis . As here, in at least one half of the cases, 
only the left ventricle is found to he hypertrophied, it can be assumed that 
mechanical conditions in the arterial system, especially a pathological in- 
crease of the blood pressure, arc the cause of hypertrophy of the left ven- 
tricle. 

The most obvious supposition, that the destruction or the compression of 
numerous blood vessels in the atmphied, respectively inflamed, renal parenchyma 
increases the blood pressure (Traube), has apparently been proved to be untenable, 
aftjr it has been demonstrated experimentally that the ligature of both renal arteries 
is not followed by an increase in blood pressure in the aorta. On the other hand, 
the fact that the injection of urea into the blood produces a transitory arterial • 
spasm, suggests another explanation of the origin of hypertrophy of the heart— 
namely, that the surcharging of the blood with excrementitious materials causes in 
nephritis a contraction of the small arteries, a consecutive increase of the blftod press- 
ure, and a gradually occurring hypertrophy of the heart. The correctness of this 
assumption, the primary contraction of the small arteries through chemical irritation, . 
is decidedly favoured by the clinical facts; above all, by the observation of Kiegel 
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and others, which 1 am in a position to couth in, tlml greater tciiMinn of the interiea 
prevails not only in .chronic Init also in aeute nephritis, in the latter even quite 
early, before a hypertrophy of the henit can lie demonstrated. It is true, it should 
be expected that here not only the left but also the light ventricle hypertrophies, 
inasmuch as the chemical irritation should uliect and contract the same as the 
peripheral, so also the pulmonary, arteries. However, it should lie considered that 
the puluioiiaiy arteries possess less tonieity and react less to irritants, so that 
the exemption of the right ventricle from the hypertrophy of the heart is nothing 
remarkable in the majority of eases. Neither is, in my opinion, the theory in ques- 
tion actually contradicted by the often-repeated objection that in primary contracted 
kidney there docs not occiu retention of excrement itious material, and, in spite 
of this fact, that in this aired ion, above all, hypertrophy of the heart occurs so 
constantly. For, without rcfeicncc to the tact that in contracted kidney other 
ictiologically effective toxines (lead, etc.) exert an irritation in a similar manner 
upon the vascular nervous supply, according to the most recent investigations it may 
be assumed that the elimination of urea also is at times defective in interstitial 
nephritis, inasmuch as in this aflection periods of fair N = elimination alternate 
with peiiods of reinaikabJe N = retention. Thus it becomes conceivable that the 
temporarily increased demands upon the activity of the heart connected with it, 
will, in the course of time, lie followed by a hypertrophy of the heart. Rut, never- 
theless, we must not foigct that this theory, too, has several Haws, and that, above 
ail, the experiment, which is brought fnrwuid against the physical theory of Tiaube, 
viz., that the ligature of both renal arteries docs not icquiie permanent i lie lease of 
blood pressure, apparently speaks as much against Ihe chemical theory, inasmuch os 
after this operation, too, an neeuniiilalioii of urea should he postulated and in conse- 
quence thereof an increase of the blood pressure. Rut it may be assumed that 
the latter is apt not to he forthcoming, eitliei owing to the fact that the \uscular sys- 
tem accommodates it sell, toi the tune being, to the huger amount of blood, or lwcausu 
the superiluous amounts of fluid and the accumulating cxcicmcut itious elements are 
eliminated by other means than by the kidneys. However, the efficiency of the equal- 
izing factors is limited, and, the same as in other iieconiiiiod.it ing mechanisms, hero, 
too, sooner or later, an insufficiency of the latter will occur, and with it, in this case, 
the increase in the ldood pressure with its sequences. 

The increase in tile blood pressure in ihe course of nephritis and the 
hypertrophy of the heart, and of the left \entricle in Ihe first place, which 
results as a secondary consequence of the same, is therefore, in my opin- 
ion, caused either by greater resistance in the vascular system of the in- 
flamed,* respectively obliterated, renal parenchyma, or by deficient excretion 
of urea in those cases in which the compensatory mechanism, which equal- 
izes those pathological conditions, is not sufficient or does not become so 
in the course of time. 

The occurrence of simple hypertrophy of the heart is, furthermore, 
caused by constant psychical emotions , ovcrinduhjence in coffee, tea, and 
alcoholic drinks, or by lead intoxications, excessive use of cold baths , 
of which I observed a very remarkable instance, etc. The most important 
role* in all those actiologieal factors is played bv the increase, in arterial 
pressure (mostly caused by irritation of the vnso-motor centre) and the 
want of sufficiently long intervals of recreation for a heart which is tem- 
porarily forced to excessive action. Each of these factors is to lie con- 
sidered individually in the diagnosis of hypertrophy of the heart unless 
the latter is a consecutive symptom of^ cardiac affections. Otherwise, the 
diagnosis of hypertrophy of the heart can usually be made positively, as 
it is based upon signs which are easily demonstrable. 
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They have been repeatedly diseussed by us anil will be only briefly re- 
capitulated here: 

Diagnostic Signs of Hypertrophy of the Left Ventricle. — The hypertrophy of 
the left i vehicle manifests itself by the following signs and symptoms: Apex beat 
lower and displaced to the left — i. p„ in the sixth to eighth intercostal space towards 
the left axillary line — palpable in greater diilusion, stiong, heaving; the entire car- 
diac region often noted in diffuse pulsation. Cardiac dulncss diffused, principally 
downward and to the leit, caused almost exclusively by the synchronous dilatation; 
loud curdiac sounds, especially, also, accentuated second aortic sound, sometimes even 
palpable in the second intci costal space to the right. The liist .sound at the apex 
of the heart sometimes markedly ringing, owing to strong systolic vibrations of the 
thoiacic wall (Lacnnec’s cliipictis nietallhpic) , radial pulse very tense, the carotids 
visibly strongly pulsating, two loud sounds audible upon auscultation of the same. 
At the same time llow of blood to the head, vertigo, muhvjv volt tan tvs , tinnitus, 
tendency to lurinon liagcs, in paitieular to cerebral liicmorrhages. 

Diagnostlo Signs of Hypertrophy of the Right Ventricle. — Hypertrophy of the 
right ventricle: Cm dine dulncss dilluscd to the right as far as the right border of 
the sternum and even beyond (due to dilatation) ; the apex heat in the fifth inter- 
costal space displaced outward. Pulsation of the cardiac region particularly marked 
in the lower poition and in the epigastric region; accent anted second pulmonary 
sound. Engorgement of the lesser circulation, inclination to dyspmea, to haemorrhages 
from the pulmouaiy vessels, and to bronchitis. 

Frequently a com hi nation ot both conditions can be determined. As has been 
stated above, upon longer existence ol the by pel trophy and continuation of the origi- 
nating laetois ot the same thcio oeeuis iusulhcicnc} of xentiicular activity with the 
well-known symptoms of distuihcd cn dilation. 

Errors in diagnosis of hypertrophy of the heart may occur in pericardii 
exudates (see abo\e, Dilfeivntial Diagnosis), in covering of the large heart 
by emphysematous borders of the lung, so that the student is often sur- 
prised at the unexpectedly large size of the heart winch is found at the 
autopsy of emphysematous patients. Vice versa , a heart of normal size 
may impress one as hypertrophied, if abnormal dulncss occurs in the region 
of the cardiac dulncss (owing to sacculated pleuritic exudates, aneurysms, 
and mediastinal tumours, especially if they press the heart forward), or if 
dulncss of the heart appears enlarged ill consequence of a considerable 
baring of the heart in atrophic conditions of the lungs. The main rule in 
such cases should be to observe the position and force of the apex beat, 
which under all circumstances should have left its normal position and 
should occupy the outermost border of the duluess , if the diagnosis of 
hypertrophy of the heart is to be well substantiated. 

Whatever else occurs of changes in the muscular structure of the heart — 
rare processes of degeneration, neoplasms (carcinoma, etc.), and parasites 
(echinococcus, etc.), generally cause very indistinct pathological mani- 
festations, so that here there can be no question of an absolute diagnosis . 

On the other hand, departures from the normal condition of the heart 
caused by disturbances in innervation play so important a role, in the 
domain of cardiac diseases either as important pathological symptoms or as 
independent affections, that we must devote particular attention and an 
exhaustive discussion to the “ neuroses of the heart ” 
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TIIE NEUROSES OF THE HEART 

NERVOUS PALPITATION OF THE HEART 

The diagnosis of “ nervous palpitation of the heart M does not present 
difficulties, if only such eases are included, in which attacks occur of in- 
creased frequency in the contractions of the heart, which affect the patient 
in a disagreeable manner, while no organic change in the heart, especially 
no diffusion of the cardiac: dulncss, can he demonstrated. It is of minor 
importance whether systolic “ accidental ” murmurs can he heard in these 
eases or not. As amemials a main cause of palpitation of the heart and 
of accidental murmurs, it is self-evident that both manifestations may 
occur in the same case. On the other hand, the demonstration of a dias- 
tolic murmur excludes the diagnosis of simply nenous palpitation of the 
heart. If no murmur is audible in the furious activity of the heart, 
myocarditis or fatty heart might he considered in the differential diagno- 
sis. The difficulty in differentiating those two affections of the heart from 
nervous palpitation is, in my experience, more imaginary than real. The 
absence of dilatation and of stasis symptoms, and the fact that attacks of 
palpitation alternate with longer or shorter intervals during which the 
patient is free from palpitation, generally cause* Iho character of the car- 
diac affection at once to be recognised as of nervous origin. The 1 e*ase 
becomes more complicate*!) if ihe* frcepmnt pulse is intermittent during the 
attacks, or becomes arrhythmical. Hut here*, te>o, the* above-mentioned 
characteristics cause* the* diagnosis to heroine peisifiw 1 , the more 1 so if the 
letiedeigv of nervous palpitation e>f the lie'll rt is sufficiently considered. In 
this a fleet ion it is generally a question of amvmic or, Iwyonel doubt, ner- 
vous individuals, in whom the* most various causes — irritation of the 
uterine, gastric nerves, etc., intoxications (after the use e>f e*e>ffoc, tea, and 
tobacco), disturbances e>f metabolism, and, above all, psychic emotions of 
various kinds produce the palpitations. 

1 believe; that the cause of nervous palpitation of flic heart, and the manifesta- 
tions associated with it, has been rendered more easy of comprehension by the inves- 
tigations of His and Romberg, on the innervation of the hc*ait. These authors found 
that the ganglia of the heart are sympathetic thioughoiit, and for this reason (on 
account of embrvological facts) they conceive them as senior#. In connection here- 
with would be that, if the greater irritability of the nerves, which is generally a 
peculiarity of nmemia, would extend to the ganglia and sensory nerves of the heart., 
this would produce the sensation of palpitation of the; heait and (originating from 
the same source reliexiy by stimulation of the aeeelerans) the increased activity 
of the heart. 


ANQINA PECTORIS— STENOCARDIA 

The symptoms of angina pectoris which occurs in attacks are very 
marked, as a rule — viz., most violent substernal pain in the cardiac region, 
great anxiety and feeling of oppression , radiation of the pain to the left 
arm, especially along the course of the loft ulnar, rarely of other nervous 
tracts. Accessory symptoms are : Perspiration, paleness of the face, faint- 
ing, vaso-motor disturbances and spasm, urina spastica, etc. The conduct 
of the pulse and of the action of the heart varies in the individual cases. 
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Sometimes the pulse is normal during the attack in regard to tension and 
frequency, in other cases it is accelerated or abnormally slowed, small, and 
irregular. The intensity of the attacks also varies considerably, sometimes 
the cardiac symptoms arc only very slightly marked, and, for example, only 
paresthesia in the arm is complained of; at other times the attack occurs 
with marked intensity; sometimes it lasts a few seconds, at other times 
for hours. While in the majority of eases stenocardia is an affection which, 
although exceedingly alarming for the patient and frequently accompanied 
by a really mortal fright, yet does not threaten life, in other cases the 
attacks may take a more or less rapidly fatal termination. 

The* o riff in of the at taels is most probably to Ik 1 attributed to a sudden anwmia 
of the myocardium predisposed by arteriosclerosis of the coronary arteries and the 
thereby impeded blood supply to the myocardium. This deficient blood supply and 
the iriitalmn connected therewith of the ganglia and sensory nerves of the heart will 
suddenly become noticeable if occasionally too great demands are temporarily made 
upon the activity of the heart, lint t is conceivable that a similar, although less 
dangerous final result may also be produced by vascular spasm, by per irritability of 
the cardiac nerves, and toxic influences. Thus it occurs that sometimes only cardiac 
pain and a feeling of oppression are observed as subsequent symptoms in the individ- 
ual case, at other times a weakness of the lieait with relaxation and dilatation of the 
heart, then again complete stoppage of the heart according to the degree and dura- 
tion of the deficient idood supply ot the heart muscle or the greater irritability of the 
cardiac nerves. 

Accordingly, the adiology of angina pectoris will vary considerably. 
The affection is most frequently found in atheroma of tlic coronary arteries 
and in defects of the aorta . more rarely in an intact circulatory apparatus 
after intoxications (c. g., tobacco smoking, of which I saw a very remark- 
able instance, in which, after discontinuance of the smoking, the previously 
“frequent stenocardial attacks disappeared at once mid forever without 
leaving a trace), after strong psychical emotions, in the course of dyspnoea, 
in constitutional disturbances, but, above all, in arthritis and diabetes and 
in connection with infectious diseases. Cases of angina pectoris upon a 
purely hysterical basis, associated with globus hystericus, have been ob-, 
served. The diagnosis is generally easy upon due consideration of the dis- 
tinct symptomatic picture just described, and in particular from the fa<;t 
that it is a question here of an affection which occurs in attacks; mis- 
taking this pathological picture for another scarcely ever happens. More 
difficult to decide is the question which of the causes mentioned is at the 
bottom of the stenocardial attack in the individual case. It is to be deter- 
mined, above all, whether the angina pectoris is associated with a physically 
demonstrable change in the circulatory apparatus or not, especially in the 
heart or in the vessels. T do not consider it necessary formally to sepa- 
rate a stenocardia which has occurred, as above described, on the basis of 
u angina pectoris vera/’ from a “ pseudo-angina pectoris/* 

CARDIAC ASTHMA 

Pathogenesis of Cardiac Asthma. — Tliose cases of sudden dyspnoea 
in which neither spasm of the diaphragm nor of the bronchial mus- 
cles is the cause of the attack, but in which the origin of the asthma is to 
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be looked for solely in pathological activity of the heart, have been desig- 
nated as cardiac asthma in contradistinction to bronchial asthma. The 
lungs in cardiac asthma are normal in their anatomical conditions, or they 
only show changes which may be referred to every abnormal activity of the 
heart. 

S. von Bttwh has, in his time, thoroughly investigated the condition of blood 
pressure and circulation, and has brought them in closer connection with physiologi- 
cal experiences, so that we have a better understanding of the occurrences in cardiac 
asthma. 

The elasticity of the alveolar walls decreases with a greater filling of the capil- 
laries of the lungs, and greater demands are accordingly made upon the powers of 
the inspiratory muscles as soon as the pressure increases in the pulmonnry capil- 
laries. This, however, will take place either in increasing or in decreasing pressure 
of the aorta; for, according to the positive demonstration of von Baseh, an increasing 
blood pressure in the arteries, which inuy lie accomplished by iiritation of the vascular 
nerve centre, is combined with an increase of pressure in the pulmonary artery, thus 
producing a better filling of the capillaries of the pulmonary alveoli, causing the 
wall of the latter to become more rigid and diminishing the respiratory rapacity of 
the lungs. Wc see a predisposition to dyspneru, which is brought about in such a man- 
ner, occur, for instance, in patients with contracted kidneys, or in certain cases of ar- 
terioMclciosis. In decreasing blood pressure in the aorta, on the other hand, as is gen- 
erally the ease in valvular defects and cardiac insufficiency, the distribution ol the 
blood is so changed that the venous system and the lesser circulation contain more 
blood, the pressure in the pulmonary artery increases, and the second pulmonary 
sound becomes accentuated, Iheielore, here also a better filling of the pulmonary 
capillaiies, a greater rigidity, and ineiease in volume of the lungs result, and with it 
a constant predisposition to cardiac di/spnuv. 

This deficiency may, however, he compensated if, in the same projiortion as the 
lungs become less distended, owing to the above-named conditions, the inspiratory 
muscles act moie energetically, and the expiratory muscles interfering with the 
process of respiration aid in producing a diminution in the size of the lungs. But 
every factor which prevents this compensation will cause the dyspmeu to become more 
rapidly prominent; for instance, the weakness of the respiratory muscular structure 
in debilitated or obese individuals, the diminished distensibility of the thorax or of 
the lung in the recumbent position or in a high position of the diaphragm due to 
accumulation of gas in the intestine, abnormal distention of the stomach, etc. 

Under conditions, then, in which the heart mindly changes its “ con- 
dition of equilibrium/’ and that in the sense of a weakening of its activ- 
ity, there occurs a sudden increase in the blood pressure of the pulmonary 
capillaries in individuals who, owing to contracted kidneys, arteriosclero- 
sis, cardiac defects, lipomatosis, etc., incline to dyspnoea, that a suddenly 
appearing asthma — cardiac asthma — is the natural consequence. Such an 
abrupt change in the equilibrium of the heart may occur in a paresis as 
well as in a spasm of the heart, especially of the left ventricle. The final 
effect regarding the filling of the pulmonary capillaries will he the same in 
either ease — namely, a greater filling of the left auricle and of the capil- 
laries of the lungs and a distention and rigidity of the alveolar walls, which 
means dyspnoea. The left ventricle is dilated in paretic cardiac asthma, 
which is the decidedly much more frequent form of cardiac asthma, while 
in the spasmodic form this is not the ease. The first, the paretic , form 
willtfccur if the left ventricle is to overcome unusual resistance and is well 
filled. As soon now as a new demand upon the activity of the heart super- 
venes upon the existing resistance m6re or less suddenly, the consequence 
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will bo a paresis of the heart, in particular of the left ventricle, and with 
it a paretic cardiac asthma, which is the more apt to occur the more the 
nutrition of the heart has become deficient, an event which takes place es- 
pecially in sclerosis of the coronary arteries and in fatty heart. Such a 
heart, however, is often enough -subjected to greater demands upon its 
activity, thus, for instance, on muscular exertion, sometimes, in fact, when 
lying quietly, upon great psychical emotions, in uramiia, moments which 
actually are calculated, as bedside experience teaches, occasionally to cause 
cardiac asthma. In cardiac spasm, too, a hyperaniiia of the lungs and an 
increased pressure in the left auricle and in the system of the pulmonary 
artery are to be assumed; and, according to the opinion as given by von 
Bascli, it is more developed than in paresis of the heart, so that not only 
asthma, but also (edema of the lungs may be expected. 

Differential Diagnosis — Variety of Dyspnoea. — Not until now, aided by 
these explanations, which fall back upon the* physiological experiment, arc 
we able to enter upon the diagnosis of cardiac asthma. The principal 
attention in each attack of asthma is to he paid, above all, to the variety of 
the dyspnrra. That kind of dyspmra which is caused by laryngeal affec- 
tions can he excluded without difficulty, generally at the first glance; it may 
be incidentally said that it is mostly a pronounced inspiratory one. The 
dyspiuvu in bronchial asthma, on the contrary, is almost exclusively expira- 
tory; in cardiac asthma it is, according to what we have explained in regard 
to its origin, mixed — i. e., inspiration and expiration are uniformly ob- 
structed. In both kinds of dyspmra the respiration is generally retarded, 
in both tin* onset of the attack is sudden and the appearance of the patient 
presents the picture of an anxious dyspucea and increasing cyanosis. 

raise. — Now, the condition of the pulse should he examined. It may 
be strong during the fir.st stage of the attack in cardiac asthma, but when 
the latter is fully developed, the strong pulse will soon become small and 
soft with a decreasing pressure in the vascular system. The condition of 
the pulse in bronchial asthma varies, as a rule, but during the intense dysp- 
noea a tense pulse can be observed as a symptom of the increased blood 
pressure, which is brought about under the influence of the dyspmeic blood 
which irritates the vascular nerve centres. 

Percussion of the lung. — Physical examination of the thoracic organs 
should also lie made during the attack. Percussion in bronchial as well as 
in cardiac asthma shows an extension of the normal borders of the lungs , 
in the former affection, owing to the acute emphysema, in the latter in 
consequence of the distention and the rigidity of the lungs. However, 
the distention in the latter case will probably never reach such dimensions, 
nor, will it bo accompanied by a bandbox sound, as is the case in the acute 
emphysema of bronchial asthma, in which the lower bonier of tlic lungs 
is displaced downward by several intercostal spaces and does not move on 
inspiration or expiration. 

Percussion of the Heart. — Percussion of the heart shows under all cir- 
cumstances diminution of the cardiac dulnoss in uncomplicated bronchial 
asthma; in cardiac asthma the dilated heart is also in part covered by the 
rigid, distended lung, and, according to the condition in which the heart 
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was before Iho attack, the (lulness will prove to be at times diffused, at 
others normal or diminished. This shows that the results of percussion 
arc not sufficient to yield distinct differential-diagnostic characteristics. 
These, however, are obtained by the manifestations of auscultation . While 
in bronchial asthma loud whistling respiratory rales and profuse moist 
rfiles always prevail, especially during expiration, these abnormal respira- 
tory murmurs arc absent in cardiac asthma , except in the really very 
rare cases in which it passes on into pulmonary (edema with its profuse 
moist crepitant rales, etc. An important characteristic, finally, is furnished 
by the examination of the sputum . In bronchial asthma this will reveal, 
almost without exception, the presence of Charcots crystals and of Cursch- 
mann's spirals (see p. 101), while this genuine asthma sputum ” is absent 
in cardiac asthma. 

Predisposition to the Various Forms of Asthma— Tho differentia] diagnosis is 
materially facilitated also by the consideration of tr tmloy teal factors which play a 
part in the origin of the asthma. Bronchial asthma should he thought of, above all, 
il a direct point of attack is given upon the nerve paths in the respiratory tract which 
bring aliout the asthmatic attack, and especially it .anatomical changes of the respira- 
tory tiuefc arc present, for instance, in that form of asthma which is caused by cer- 
tain odours or by the inhalation oi specific kinds of dust; furthermore, in that form 
of the a flection which is due to the presence of nasal disease, bronchitis, etc. On the 
other hand, in preceding disturbances in the circulatory apparatus, like arterio- 
sclerosis, valvular defects, tatty heart, etc., it is most probable that the asthma is of 
the cardiac vaiiety. The question whether the aJleetion is bronchial or cardiac in 
the indhidual ease, is not at all positively decided for quite a nuinhet ot forms of an 
obscure nature, much less so because a combination ot both forms of asthma is un- 
doubtedly not lare. It is most piohuhlc that quite a number of varieties, w'hieh so 
iar have been taken to he bronchial, should he considered as eaidiac in the future, thus, 
possibly, linen lie asthma in chronic nephritis, as explained before; fmthermore, the 
asthma of lead intoxication, suicJy also dyspeptic asthma. For, as the blood pressure 
rises, owing to the distention of the stomach, which fact was proven some time ago 
by Mayer and I’libiuin, it is almost beyond doubt that this will cause cardiac asthma, 
the more so because the simultaneous upward dislocation of the diaphragm by the dis- 
tended stomach prevents compensation oi the rigidity of the lungs, brought about with 
iuereused blood pressure, b) inoie eneigelic respiration. 


Differential Diagnosis between Paretic and Spasmodic Cardiac Asthma. 

— It would bo of I lie greatest interest, especially also in a therapeutic re- 
spect, if we were able to differentiate the paretic and the spasmodic forms 
of asthma diagnostically. However, this differentiation will only rarely be 
possible in practice, in spite of the lucid analysis of the conditions in con- 
nection with the physiological experiment of S. von Basch. At any rate, 
the paretic form of the affection should hi* considered in those cases in 
which it can be demonstrated, which is rather difficult according to what 
has been stated above, viz., that the diffusion of the cardiac dulncss is due to 
dilatation of the left ventricle, and that the pulse is small and soft, while, 
on the other liund, a dilatntion affecting essentially only the right heart, 
and the occurrence of pulmonary oedema in the course of the attack, point 
more to a spasmodic asthma. 



DIAGNOSIS OF THE DISEASES OF 
THE LARGE VESSELS 


ATHEROMA OF THE ARTERIES, ARTERIOSCLEROSIS 

The atheromatous condition of the arteries is easy of recognition in bo 
far as it concerns the visible and palpable peripheral vessels: The arteries 
appear tortuous, pulsate visibly , and are hard and uneven to the touch j 
the pulse is tense and slow . 

Sphygmographic Pulse Picture in Arteriosclerosis. — This pulsus tardus is char- 
acterized in the spbygmographical picture by a long-drawn ascending line, a conse- 
quence of the diminished elasticity of the vascular wall, and by a broad lop , inasmuch 
as the elasticity which is wanting causes the expanded artery to remain longer in 
its condition of dilatation and only gradually to return to its position of rest. At 
the same time, in the descending line the elevations nrp entirely absent or are only 
slightly indicated. The characteristics named leave no doubt in the individual case 
regarding the presence of an arteriosclerosis, and most of the grave subsequent symp- 
toms may, under such circumstances, naturally be referred to those changes in the 
vessel wall. 

On the other hand, it is often difficult, if tlio palpable peripheral arte- 
ries do not show pronounced signs of atheroma, to decide whether certain 
pathological symptoms of a more serious character may be considered as 
depending upon an atheroma of the vessels in the thorax, brain, etc. 

General Sequential Symptoms: Hypertrophy of the Left Ventricle, etc. 
— One of these subsequent symptoms of arteriosclerosis, which occurs, not 
exactly rarely, but by far not so often as is generally supposed, is hyper - 
trophy of the hearty especially of the left ventricle. If the latter can be 
demonstrated beside atheroma, it is a question whether it is the consequence 
of the atheroma or whether the latter, the same as the hypertrophy of the 
heart, is a coeffoct of the same aetiological factors, or, finally, whether the 
atheroma is the result of blood pressure permanently increased by the idio-' 
pathic hypertrophy of the heart. The decision of these questions is often im- 
possible in the individual ease, besides, clinically, rather unimportant. The 
hypertrophy of the heart which is associated with athoroma^of the arteries 
manifests itself by increased apex boat and accentuated second aortic sound, 
also by increase of the limits of percussion of cardiac dulness. It is trod/ 
sometimes the latter is not demonstrable, as a simultaneous pulmonary em- 
physema — arteriosclerosis mostly affects the aged in whom pulmonary em- 
physema is, as is well known, of very usual occurrence — masks the in- 
crease of the cardiac dulness. 

Cardiac Murmurs. — Sometimes murmurs are found instead of the pure 
sounds in the heart and over the aorta ; then it is a question whether they 
are caused by changes in the valvular apparatus or solely by the atheroma * 
of the aorta. There can he no doubt regarding the- cause of an eventual 
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diastolic murmur. Jt may always be considered as the consequence of an 
aortic insufficiency, which is not infrequent in atheroma, if a simultaneously 
existing aneurysmal sac is not considered, in which, in rare cast's, diastolic 
murmurs may occur with intact aortic valveB. The diagnosis will be more 
difficult if the murmurs occur with the systole of the heart. It is true, they, 
too, may be caused by an encroachment of the atheromatous process upon 
the se milunar valves and a stenosis of the aortic orifice may be produced 
thereby. However, even with intact valves a systolic murmur may be audi- 
ble, if a more or less pronounced distention of the lumen of the aorta occurs 
and with it are given the conditions previously discussed for the forma- 
tion of a murmur. . 

Which of these possibilities exists in an individual case is decided by other symp- 
toms and signs: The demonstration of dulness on percussion over the manubrium 
steriii points to aneurysm, the gradual growth and subsequent symptoms of which 
render the diagnosis more and more certain. Stenosis of the aortic orifice causes so 
loud a muiniur that confusion with the dull, murmur- like sound, which is brought 
about by the atheroma of the wall of the aorta as such, is scarcely possible, especially 
because the relatively weak or missing apex beat of the hypertrophied heart in stenosis 
of the aortic orifice, and also the remaining symptoms of the same { point directly to 
those as the cause of the systolic murmur. 

Cardiac Insufficiency owing to Atheroma. — A h long as the hyper- 
trophied heart completely compensates the abnormal resistances in the 
aortic system, there are no subjective symptoms on the part of the patient. 
But as compensation relaxes, the symptoms of insuHiciency of the caydiac 
activity, although in quite a moderate degree at first, will occur — i.-e., upon 
greater muscular efforts sensations of oppression in the chest and dyspnaja 
become manifest, stasis in the system of the pulmonary vessels, chronic 
bronchitis, vertigo, etc. A graver pathologicaUpieture occurs if the heart 
docs not become weak very gradually, but transitorily relaxes acutely and 
an attack of cardiac asthma or of angina pectoris becomes lmmiiffent 
thereby. Later the frequently described symptoms of permanent cardiac 
weakness occur, engorgement-erdema, and diminished secretion of urine, 
etc. 

Particularly injurious, on account of damaging the nutrition of the 
most vital organs of the body, is atheromatous degeneration of the coronary 
arteries of the heart and of the cerebral arteries. 

Atheroma of the Coronary Arteries. — Sclerosis of the coronary arteries 
is of frequent occurrence; its consequence is usually necrosis of the mus- 
cular structure of the heart and interstitial myocarditis. The diagnosis of 
atheroma of the coronary arteries is not at all a positive one; but in many 
cases it may be made with a certain degree of probability, when palpita- 
tion .of the heart occurs, the pulse becomes abnormally, slow or irregular 
and loses in strength, while the peripheral arteries are hard and tortuous 
to the touch, in which ease a lessening in the pulse frequency to 20 beats 
per minute and below, can be observed. With bradycardia there may occur 
attacks resembling apoplexy or epilepsy, which .frequently recur without 
giving rise to paralysis. During the interval, owing to greater demands 
uponjthe activity of the heart, attacks 1 of cardiac asthma and angina pec- 
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toris will set in. If in this picture there occurs ail unjustified sudden, col- 
lapse and acute decrease of the pulse regarding its strength and frequency, 
and if this is quickly followed by death, a thrombosis of the coronary arte- 
ries should hi* thought of. Sometimes the symptoms preceding the catas- 
trophe are of an extremely insignificant nature, and death occurs almost 
without warning; in other cases sclerosis of the coronary arteries runs quite 
a chronic course resembling the clinical picture of chronic myocarditis 
(see p. /*0). 

Other Sequential Symptoms of Arteriosclerosis. — Atheroma of the cere - 
hral arteries , finally, is, as will be but briefly mentioned here, quite gener- 
ally the cause of cerebral lucmorrhages and softening of the brain with 
their accompanying symptoms. Here, too, the atheromatous changes of the 
peripheral arteries with their sequels are almost always very pronounced. 
To the latter belong also, among other signs, a uniform decrease of the 
motor ability of the muscles of the extremities, which manifests itself in 
the lower caI rcnutics on walking and standing, as stillness and weakness of 
the legs, especially also in the form of “ intermittent claudication in 
other cases a spontaneous gangrene of the extremities may develop. 

AORTIC ANEURYSM 

Aortic aneurysm generally occurs as the result of atheroma. It is par- 
ticularly the result of syphilitic affection of the arteries, and the jusl- 
descrihcd symptoms may, therefore, indirectly also he used in the diagnosis 
of aneurysm. The symptoms of developed aneurysm are, as a rule, ex- 
tremely characteristic; they are, howc\er, not alwa\s fully developed, so 
that usually we must he contented with a portion of the symptoms from 
which to make the diagnosis. In fact, at the beginning of the formation 
of an aneurysm, or when the aneurysm is only small, a diagnosis is not at 
all possible. 

Pulsation. — The latter is easy when the distention of the intrathoracic 
aorta, which is to he first described, grows to the formation of a more or 
less large, visibly pulsating tumour , which, after eroding the ribs or the 
sternum, and after disappearance of pressure of the muscular structure, 
becomes situated immediately under the skin. The latter is smooth, glis- 
tening, tense over the surface of the tumour, thin, turns reddish grad- 
ually and gangrenous before perforation. Pulsations of the. tumour are in 
all directions, as well from aho\e downward as lateral [expansile), 
while pulsations which are communicated to tumours of a different char- 
acter by the vessels situated Mow them, appear to originate only from one 
side. On palpation of the pulsating tumour a systojie shock is felt 
dilating the aneurysm, not infrequently also a double shock; the 
second weaker one is the usual hack stroke caused by the (‘losing aortic 
valves. The systolic shock may be so strong that its force surpasses even 
that of the apex beat of the heart. Sometimes there is felt, in place of the 
pronounced shock, a distinct oscillation, produced by the vibrations of the 
aortic w T all which arise in the suddenly widened channel of the blood 
current. 

Auscultation, Murmurs. — On auscultatioq there is heard also, for the 
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Mime reason, « systolic heart murimir; a diastolic murmur, too, is some- 
times observed owing to the vibrations of the aneurysm wall, which is 
brought about by the blood current regurgitating during the diastole 
through the relatively narrow' isthmus into the wide sac of the aneurysm of 
the aortic arch ( respect nelv of the ascending aorta). Of course, the mur- 
murs may also lie transmitted from the aortic valves if they are degen- 
erated and have gi\cii rise to stenosis of the orifice or to insufficiency of the 
valves, a combination which is the more apt to occur in aortic aneurysm, 
because the latter, the same as aortic defects, is usually a consequence 
.of atheroma. Besides, in place of the murmurs there are not infrequently 
two clear sounds audible. This can be especially looked for when the aneu- 
rysmal sac attains its width quite gradually , or when thrombi, becoming 
deposited in layers on the inner wall, so narrow the lumen of the aneurysm 
that it fully or almost equals the original lumen of the aorta. But percus- 
sion will, in such cases, as in aneurysm generally, still show more or less 
considerable d ulness over the aneurysm. 

If the aneurysm does not form a pulsating tumour, the most impor- 
tant pit lpn lory symptoms available for the diagnosis will be wanting. But 
the aneurysm of the aortic arch limy still bo made accessible to palpation 
also in cases in which it lias not attained a large enough size to adjoin the 
thoracic wall, and that from the jugular fossa, inusinudi as the finger 
placed downward in the same readies the level of the aneurysm. On the 
other hand, the perciissorv and auscultatory signs remain the same as in 
I hr pulsating tumour Above all. there also exist pressure spin plums which 
are caused by compression of the organs adjoining the aneurysm 

Pressure Symptoms. — -Apart from the pain, which is of very little sig- 
nificance for the diagnosis, primarily dyspmva ami the asthmatic symptoms 
are to be considered here. The course of the former mav resemble the 
clinical picture of a bronchiostonosis if the trachea or a bronchus, espe- 
cial! v the left bronchus nearest to the aortic arch, he compressed. In my 
experience, it is particularly suspicious if asthma lie phenomena occur 
upon a change of postlion of the patient. If an aneurysm of the aortic 
arch exercises a pressure upon the* left bronchus, the latter, and with it 
the larynx, is pushed downward with every systolic pulsation of the aneu- 
rysm. This becomes perceivable at the trachea and at the larynx by a 
pulsatory downward movement of the same*, and becomes particularly dis- 
tinct if the patient is made to raise his chin, and if the cricoid cartilage is 
carefully lifted slightly upward (Olivers symptom) [tracheal tugging]. 

Not rarely one finds, in the larvngosropical picture, paralysis of the 
vocal cords, generally only of the left cord, as the left recurrent laryngeal 
nerve takes an upward direction posteriorly to the arch of the aorta and 
naturally is much more frequently subject to the pressure of aneurysm 
than the right recurrent laryngeal nerve, which is only indirectly affected 
h> aortic aneurysms when the innominate artery takes part in the aneu- 
rysmal distention. As an early effect of the pressure of an aneurysm devel- 
oping in the neighbourhood of 'the recurrent laryngeal nerve there limy 
oceur a spasm of the glottis in the form of periodically recurring attacks 
of suffocation. 

G 
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In a similar manner as the recurrent laryngeal nerve, other nerves may 
be subject to pressure, for instance, the intercostal nerves; eventually also 
the bone marrow, after erosion of the vertebra 1 of the spinal cord, may be 
pressed upon (paralysis of the lower extremities, etc.). Compression of the 
vagus causes vomiting, lesion of sympathetic fibres, a change in the size of 
the pupils, narrowing of the (esophagus, dysphagia. 

More important in a diagnostic respect than all the pressure symptoms 
named is the effect of an aneurysm upon the organs of circulation. In 
the heart a hypertrophy of the left ventricle is not at all constantly demon- 
strable; more frequently a dislocation of the heart in such a manner that, 
it appears displaced to the left interiorly, and the apex beat is noted in the 
sixth intercostal space outside of the mamillary line. 

Changes of the Pulse. — Of particular significance in the diagnosis are 
certain changes in llie force and rhythm of the pulse in the peripheral 
arteries: Delay or marked variance in the force of the pulse in the arte- 
ries of the upper or lower extremities, according to the seat of the aneu- 
rysm in the ascending or descending aorta ; furthermore, unequal condition 
of the pulse of the radial artery of one side in opposition to that of the 
pulse on the other side. 

The pulsus difterms <>f the radial (fainter pttlNc on one side) is caused in sneh 
a manner that the ordiee of the arterial trunks which branch oiF from the aortic 
arch is unevenly narrowed in some eases ol aiieuiysin. This may he due to slit-like 
distortion ol the lumen of the vessels, or to coagulation in the aneurysmal sae, or to 
more pronounced atheromatous changes iu one of the two subclavian arteries (es- 
pecially the left). At any rate, the latter cause is the most frequent, and it follows 
that selerosis of the one subclavian artery may bring about an exquisite pulsus 
differens without the presence of an aneurysm, as has recently been clearly demon- 
strated by von Ziemssen's investigations. At the same time, the pulse of the less- 
filled radial artery may, owing to its simultaneous atheroma, show the pionounccd 
characteristics of a pulsus tardus and create the impression of an after-beat, as the 
top of the emve is thus reached later on the respective side. To avoid emus it 
should, of course, not be forgotten that in comparatively many individuals one ladial 
artery is normally slightly narrower than the other and, therefore, the pulse on one 
side is more dillicult to find and appears weaker than that of the other side. 

From wlmt has been said, it appears that the pulsus differens is of only 
very limited value in the diagnosis of aneurysm. But its presence is of 
material support, nevertheless, provided other symptoms depending upon 
aneurysm are combined with it, such as intercostal neuralgia, paralysis of 
the recurrent laryngeal nerve, and bronchiostenosis. The unilateral pulse 
of the retinal artery, which is demonstrated ophthalmoscopically, may also 
be employed diagnostically; habitual hamioptvscs are also to lie considered 
as precursors of a fatal perforation of the uneurysm into the lungs. 

* Compression of Veins. — If one or the other vein of the thorax becomes 
compressed by the aneurysm, stasis occurs with oedema in the region of the 
veins entering the same, on compression of the left innominate, in the 
face, neck, and upper portion of the chest on“tho left side; on compression 
of the superior vena cava, on both sides. If an aortic aneurysm perforates 
into the last-named vein, venous engorgement symptoms oceup, the same 
as in compression of the vena cava by the aneurysm, and that especially 
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in the upper half of Ike body (congestion of the frontal veins, distention 
of the Imlbi, swelling of the neck and tongue, difficulty of speech and dys- 
phagia, and oedema of the upper extremities). A systolic venous pulse above 
the location of the communication may also appear on perforation. The 
engorgement develops suddenly to an enormous extent (owing to the diffi- 
culty of emptying the vena cava into the right auricle) and is less equal- 
ized by the development of venous collateral channels than is the case in 
simple compression of the vena cava by the aneurysm. 

From tlie above it is obvious that the symptoms of aneurysms cannot always lie 
alike, hut must vary very much according to the scat of the uncuiysin; the diagnosis, 
therefore, must not restrict itself to the presence of an aneurysm in general, but must 
detenu iti< m each individual case which pail of the Inrye at levies is the subject of 
aneurysm. In this respect the following points are ot iinportanee: 

Aneurysm of the Ascending Aorta. — In favour of an ancuiysin of the ascend mq 
aorta are: Dulness extending to Hie right of the ninnuhriiun sterni, fioin the semnd 
jutenostal space upward. pulsation in the first and second intercostal spaces, displace- 
ment of the heart with its apex beat to the left infeiioily. retardation of the pulse of 
the peripheral arteries in contrast to the heart lieat, pressure symptoms in the regiou 
of the superior \ena cava, and pressure u|x>n the pulmonary nrterj with dilatation 
and hypertrophy ot the right ventricle, dyspmea and, eventually, pulmonary phthisis. 

Aneurysm of the Arch of the Aorta. — Jn favour of an ancun/sm of the at eh of 
the aoita are: Pulsation in the jugular fossa, dul ness ovei the manubrium sleim and 
to tin left ot the sternum in the first intercostal space, displacement and distoition 
of the left innominate, carotid, and subclavian arteries branching oil the arch, and, 
aeeoidingh , inc(junlit t v in the size of the pulse of the arteiies of the head and 
arm of one hall of the body, pressuie upon the left innominate vein, engorgement and 
<rdcma in the legion of the left sides of the head and neck, paralysis oi the lett vocal 
cold, cniupicssion of the left bronchus with symptoms of a bronehioslenosis. 

Aneurysm of the Descending Aorta. — An aneuijsm of the deseettditiy thoracic 
aorta becomes likely when pulsation occurs to the left ot the spinal column in the 
height of the scapular angle, if a remarkable feebleness oi the eruial pulse sets in, in 
contrast to the radial pulse; furthermore, if sy nipt on is of compression of the az.\gous, 
respectively heminzygous veins and of the spinal column with gradual erosion ot 
the latter, and paraplegia, and, finally, stenosis of the (esophagus and ol the Jett 
bionchus occur. 

Aneurysm of the Abdominal Aorta. — An aneurysm of the abdominal aorta , finally, 
is to he considered when a pulsating tumour develops to the left over the umbilicus 
neat the spinal column. Sometimes n tremor cun he observed in tliU region, and, 
instead of the systolic sound, a systolic murmur, rarely a double sound, is beard; 
furthermore, the smallness of the crural pulse in comparison to the force of the apex 
beat and the radial pulse should be considered; the crural pulse muy also he ret aided, 
but these theoretically supposed pulse changes are by no means constantly observed, 
liesidcs, sacral pains, gastric symptoms (vomiting, cardialgia, etc.), intestinal symp- 
toms (constipation, diarrhoea, etc.) , and dysphagia may be present. Great care should 
be taken, however, not to confound an aneurysm of the descending aorta with the con- 
duct of the non-dilated vessel if the latter is seen and felt pulsating considerably 
owing to great emaciation. In such cases the aorta is very apt to appear as if the 
seat of an aneurysm; lmt then the systolic murmur, the changes of the crural pulse, 
etc., are absent. 

[Finally, the value of the' X-rays ns a means of diagnosis must lie mentioned. 
This should be rpsorted to in all doubtful cases.] 
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DISEASES OF THE LARYNX 

The diagnosis of diseases of the larynx has been radically improved 
since the introduction of laryngoscopy. Symptoms of an affection of the 
larynx, such as hoarseness, aphonia, dyspncra, etc., are no longer tenable 
as a diagnosis; they are rather to be looked upon as symptoms which call 
for a laryngoscopic examination. Diagnosis can only and exclusively re- 
sult from an examination with the laryngoscope. Wo shall therefore, in 
discussing the diagnosis of the various affections of the larynx, only con- 
sider the respective laryngoseopical findings. 

ACUTE LARYNGITIS — ACUTE LARYNGEAL CATARRH 

The laryngeal picture in the larvngoseopic examination shows hyper- 
(vmia and swelling in various parts of the larynx which may affect either 
the entire mucous membrane of the larynx or only certain parts of the 
same, the epiglottis, the vocal cords, etc. The intensity of the hyperamia 
and swelling varies greatly in the individual ease — from a slighl injection 
to a dark-red bulge-like swelling; sometimes only the motility of the vocal 
cords is slightly interfered with, sometimes the glottis is so narrowed 
that stenotic changes may occur. The mucous membrane may I lien he 
deprived of its epithelial covering and become rough, show' excoriations or 
greater losses of substance, especially on the vocal cords and the vocal proc- 
ess; luemorrhages into the mucous membrane are rarely found with acute 
hvpera*mia and swelling. The secretions, at the onset are sparse, viscous, 
and hyaline, gradually turning opaque, grayish-yellow, but never very 
copious. The symptoms depending upon these changes- -cough, hoarseness, 
aphonia, tickling in the throat, etc. — complement the clinical picture. 


SPECIAL FORMS OF ACUTE LARYNGITIS 

Epiglottitis, etc. — Accordingly, as the epiglottis, the ventricular bands, 
etc., are primarily affected, or are alone implicated by the acute catarrhal 
process, ail " epiglottitis,” chorditis superior, etc., may be spoken of. By 
the way, an absolutely unnecessary multiplication of the clinical nomen- 
clature! It is suflieient to add to the diagnosis "inflammation of the lar- 
ynx,” "with special affection of the epiglottis,” etc. Tt may be men- 
tioned that parescs of the vocal cords (probably the consequence of inflam- 
08 
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nmtory infiltration of individual laryngeal muscles) occur as a very fre- 
quent complication in acute catarrh of the larynx. 

Catarrh of the Larynx in Small Children. — If the catarrh, of the larynx 
attacks small children , the picture becomes slightly modified owing to the 
narrowness of the glottis. Here a relatively slight swelling of the vocal 
cords suffices to render respiration difficult. This impediment to respira- 
tion is increased to dyspmea if, during sleep, secretions are deposited upon 
the glottis, or, more so, if the inflammatory swelling affects the submucous 
tissue of the mucous membrane and causes it to project bulge-like. If, 
under such circumstances — the cause is not known in all cases — a transi- 
tory occlusion of the glottis occurs, there arise the well-known, notorious 
attacks of “ pseudo-croup," with barking cough and the whistling sound 
of stenosis, audible at some distance, which symptoms relax after a dura- 
tion of one or two hours or less. Often the laryngoscopioal examination 
is impossible, owing to insurmountable difficulties. 

Laryngitis Acuta Sicca. — From the common form of laryngitis, gen- 
erally laryngitis anila “.s ticca" is differentiated as a separate form, char- 
acterized by the peculiarity of the catarrhal secretion, that it may dry up 
easily or adhere closely to the mucous membrane, and thaf it generally 
forms crusts winch are blood-tinged, which, on lanngoscopical examina- 
tion, are easily recognised. 

Laryngitis Acuta Submucosa. — More important than the differentiation 
of laryngitis acuta sicca from the common form of laryngitis is that of 
laryngitis acuta subnutcosa , because this latter modification of acute lar- 
yngitis represents a grave affection of the larynx which may place the 
patient m serious danger. In this form of laryngitis the inflammation 
extends to the dee per submucous tissue of the laryngeal mucous membrane. 
Some places of the larynx are especially the favourite points of attack: 
Tin 1 cpigloltii .*#, the a rye pi (/lot tic ligament , the false rural curds , and the 
suhrordal areas. The fact that the swelling of the tissues is a considerable 
one m these areas causes dangerous symptoms of stenosis, especially whim 
the inflammatory swelling has ils seat under the vocal cords. The patient 
then presents the picture of suffocation, shows during inspiration pro- 
nounced inspiratory and expiratory stenotic rfdes and cyanosis; upon lar- 
yngoscopical examination wo find under the normal or flushed vocal cords 
two thick red bunches which appear like duplicates of the vocal cords and 
which cause intense d\spim*u because* they do not separate upon inspiration. 
Abscess formation with swelling of a circumscribed area of the interior 
larynx and perforation of the pus internally occur but rarely. 

Differential Diagnosis. — -Mistaking this affection for trdeimt of Die glottis can be 
liest avoided by obsei ration of the flushing and the coarse swelling, while in non- 
inflammatory axlemu the bulge-like tumefaction is more springy, jelly-like, and of a 
paler colour. Submucous laryngitis can l»e differentiated with difficulty only or not 
at all from perichondritis, unless the latter has developed into an uncovering of the 
eartilages. The distinct picture of inferior vocal ehorditis does not give rise to mis- 
takes; submucous laryngitis, on the other hand, which affects a ventricular hand or 
the plica intern rytienoidca, may present a laryngoscopioal picture cpiite similar to 
perichondi itis, especially, as in both immobility of the vocal cords supervenes and 
perichondritis may also be a complication of the submucous laryngitis. If the pus is 
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evacuated, the differential diagnosis becomes certain, because in perichondritis the un- 
covered cartilage is then recognized as such by the sound, or it is expectorated. 

CHRONIC LARYNGITIS 

Chronic laryngitis frequently originates from the acute form or devel- 
ops chronically from the beginning; it is, as a rule, accompanied with 
chronic pharyngitis, or it may be due to syphilis or tuberculosis. It is 
characterized in the laryngoscopical image by moderate to intense blue- 
red, in part varicose, injcctioiT of the interior larynx, especially of the 
epiglottis, of the ventricular bands, the vocal cords, the plica inler- 
arytamoidea, which forces itself between the vocal cords and prevents 
their movement. Besides congestion there principally exists a thickening 
of the inflamed areas in the vocal cords in the form of nodular eminences 
( chonlilis tuberosa). Erosions a rtf not infrequently found; especially 
worth mentioning are the slit-like erosions (rhagades) in the interary- 
tfonoid fold. The motility of the \\*cal cords is impeded by the thick- 
ening and by secondary muscle paresis. The sparse, rather thick secretion 
is deposited in the shape of threads or globules upon the inflamed 
mucous membrane, it may also dry and form into crusts {laryngitis 
chronica sicca) and represent the continuation of a pharyngitis sicca upon 
the larynx. 

Atrophy and Hypertrophy of the Mucous Membrane. — Atrophy of the mucosa 
with pair gray discoloration of the vocal cords and crust formation develops in the 
larynx also as a consecutive condition of chronic laryngitis, the same as in other 
catarrhal processes of the mucous membrane. On the other hand, the outcome of the 
chronic iiillaiiimatioii is occasionally a glandular hypotrophy, which gives the mucous 
membrane of the larynx a granulated appearance; eventually there occur upon the 
upper surface of the vocal cord papillary proliferations which may develop into 
abscesses. 

Chronic Submucous Laryngitis. — There also exists a chronic submucous 
laryngitis, originating either as a result of the acute form or due to the 
chronic superficial catarrh. The affection is located principally in the 
epiglottis, the posterior wall of the larynx, the ventricular bands and the 
vocal cords and, above all, in the subcordal portions of the organ. The 
uffection is characterized lnryngosoopieally by pale red, coarse tumefaction 
of the respective parts; in chronic hypoglottic (hypertrophic) laryngitis 
there appear two thick, rigid, . mostly smooth, bright-red masses which 
represent something like inferior duplicates of the vocal cords and which 
may cause symptoms of stenosis, especially if the vocal cords arc infiltrated 
at the same time and if a viscid mucus enters the previously narrowed 
glottis. 

DIPHTHERITIC LARYNGITIS; CROUP OF THE LARYNX 

Croup is characterized anatomically by a fibrinous exudation upon the 
free surface of the mucous membrane and into the tissue. The cause of 
croup is the diphtheritic virus, in relatively rare eases the anatomically 
uniform process is duo to scarlatinal infection, still more rarely to violent 
chemical and thermic effects upon the larynx. Only that form of croup 
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which arises as a result of diphtheritic infection is of clinical signifi- 
cance. The diagnosis of the affection does not present any material diffi- 
culties, although no exact laryngoscopical examination can be made in this 
disease. A diphtheritic inflammation of the pharynx ushers in the laryn- 
geal affection in some of the cases, in others, which are more rare, however, 
the larynx is the organ which is primarily affected. The latter occurs in 
children, but sometimes also in adults, as 1 recently observed in a ease 
which terminated fatally. The autopsy showed that in this instance the 
larynx was actually the exclusive seat of the affection. 

The most important symptom is stenosis of the larynx , which is char- 
acterized especially by obstructed, snarling inspiration and expiration, and 
which calls into activity all the auxiliary respiratory muscles, by drawing 
in the epigastrium, the intercostal spaces, and the throat, and by inspira- 
tory lowering of the larynx. The affection is accompanied by a barking, 
and finally soundless cough. The attacks of suffocation increase gradually; 
restlessness, cyanosis, and insomnia owing to earbonic-aeid poisoning take 
place, the pulse becomes small, frequent, and intermittent, until death 
occurs owing to exhaustion and suffocation. If a laryngoscopical examina- 
tion is possible, which, however, is not frequently the case, as -stated above, 
we find the entire interior of the larynx, or some portions of the same, 
covered with grayish-white, sometimes delicate, at other times coarse 
membranes. Besides, a thick viscid mucus may be present in the interior 
of the larynx and contribute to the occlusion of the glottis. The motil- 
ity of the vocal cords is impeded partly by this occlusion, partly by the 
membranes, and partly, finally, bv the paresis of the musics which are satu- 
rated with serum. The fever is moderate, generally higher, if the process, 
spreading downward, causes a catarrhal pneumonic infiltration. 

Differential Diagnosis. — As stated, the diagnosis of laryngeal croup docs 
not present any difficulties, as a rule; the only possibility is, at least tempo- 
rarily, to mistake it for pseudo-croup. The latter sets in suddenly, after the 
child has been quite well until then, while in croup generally cough, hoarse- 
ness, fever, or angina with diphtheritic deposits precede the characteristic 
croupy cough and the laryngeal stenosis. The dyspmeic attacks last only 
a short while, at most a few hours in pseudo-croup ; in croup, on the other 
hand, the stenosis of the larynx with its dangerous symptoms is more 
constant, although not quite uniform, inasmuch as attacks of severe dysp- 
noea alternate with periods of freer breathing; however, the respiration is 
always impeded, even during the periods that are free from attacks. The 
diagnosis becomes certain by means of the laryngoscopical examination, 
which, however, is not always successful ; furthermore, by the demonstra- 
tion of diphtheritic membranes on the tonsils and by the fact that shreds of 
fibrin are expectorated in which diphtheria bacilli can be demonstrated. 
(For particulars, see Diphtheria, Infectious Diseases.) Confounding 
the affection with other diseases which lead to stenosis of the larynx, 
like (edema of the glottis, retropharyngeal abscess, etc., is impossible on 
careful examination. 
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LARYNGEAL CEDEMA; OEDEMA OF THE GLOTTIS 

The (edema, according to its scat and extension, is either latent or is 
accompanied by the gravest symptoms of suffocation from the onset. The 
laryngoscopical examination shows intense swellings of tlu; laryngeal mu- 
cous membrane — that is, of the submucous tissue — most frequently in the 
epiglottis, which represents a globe-like tumour; furthermore, in the ary- 
epiglottic* folds in the shape of two large pale-red, elastic, or soft masses 
which meet in the centre; the vocal cords are very rarely (edematous, more 
frequently the ventricular bands; all these* changes are calculated to impede 
inspiration — in the severer grades also expiration — to tin* utmost. The 
diagnosis is easy, but the discovery of the cause often presents difficulties. 

JEtiological Diagnosis. — Tin* majority of laryngeal affections lead occasionally to 
(edema, most frequently submucous huynyitis, m which the swelling represents a 
particularly coarse, dark-red tumour; erdonm is also found in perichondritis and in 
the various varieties of abscesses of the larynx. (Edema of the larynx, representing 
the peripheral waves ot the iiiMamiuatiou, fiutheiniore combines with phlegmon of 
the throat and with retropharyngeal abscess; more rarely with glossitis, parotitis, 
etc. In other eases the nflection is the eon, sequence of engorgements in eardiae dis- 
eases, mediastinal turnouts, goitre, etc, 01 it may he due to Bright’s disease, amyloid 
degeneration, carcinoma, and other eaeheetie diseases. (Edema ot the glottis may 
also develop in the course ot the infectious diseases, enteric fever, scarlatina, etc.; 
above all, in the comse ot erysipelas as a metastatic inflammatory affection. Like- 
wise a primary larynym! erysipelas — i. e., a primary invasion of the streptococcus 
erysipclutis in the larynx — oe« ill’s. It must be admitted, finally, that in rare eases, if 
a cold or sinnlai doubtful ictiological factors are not taken into consideration, no di- 
rect cause for the origin of the (edema of the glottis can he demonstrated (crypto- 
genetic a*dema ot the glottis). 

At any rate*, the diagnosis of a cryptogcnetic (edema of the glottis 
should be accepted only when it is absolutely impossible, in spite of the 
most careful search, to discover a local or general cause of the (edema. If 
the latter develops slowly, or if an acute (edema becomes protracted for 
some length of time, we may speak of a chronic ml cm a of the glottis. 

PERICHONDRITIS 

Laryngeal perichondritis , in the rarest instances a primary affeelion, 
is usually due to trauma and compression of the larynx or to deep-seated 
inflammatory and ulcerating processes in the larynx or its neighbourhood. 
In its course it leads to accumulation of pus between cartilage and peri- 
chondrium, to abscess formation near the respective cartilage, and, be- 
cause the latter obtains its nutrition from the perichondrium, to necrosis 
of a mere or less large portion of the cartilage. Tf the abscess bursts, the 
necrotic cartilage is accordingly uncovered and east off. The perforation 
of the abscess occurs internally into flu* larvnx, llr* (esophagus, or to the 
surface of the skin with formation of a fistula (laryngeal fistula). The 
clinical picture of perichondritis develops according to these anatomical 
changes. There nri*c: Tumefactions in the interior of tlu* larvnx, stenosis 
of the larynx, inspiratory dyspmea, localized laryngeal pains, disturbances 
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in phonation, furthermore*, dysphagia, (edema, and formation of listulu in 
the skin of the throat. 

Tho seat of the allWtion is most frequently in the a rytienoul euitihigo, most 
rarely in the epiglottic cartilage. Aryttcnoicl periohomlritis is generally due to tuber- 
culous ulcerations at the posterior portion of the vocal cords, more rarely to typhoid 
ulcerfe, and is accompanied by immobility of the respective vocal cord; while perichon- 
dritis of the plate of the cricoid eaitilage leads to paralytic conditions of Ihe jmstc- 
rior crieo-arytamoid muscles and its consequence* (see p. 87). 

Perichondritis manifests itself forynyosco pit ally in the first place by 
circumscribed swellings of certain portions of the interior of the larynx 
and by symptoms of abscess formation. Later, after perforation of the pus, 
fistula} remain through which the necrotic cartilage may he felt liv means 
of the sound, or eventually eliminated, perhaps expectorated. The diagno- 
sis of perichondritis becomes positive only upon this demonstration of 
necrosis of the cartilage; the inflammatory and ulcerative symptoms which 
precede the denudation of the cartilage are also peculiar to other processes, 
especially lo submucous laryngitis. 

Laryngeal Herpes. — In connection with the inllainimitions of the larynx it may 
be mentioned that herpetic ei upturns are also, though l.iroly, oliscivcii in this organ — 
white-yellowish vesicles, in appearance like herpetic* \ orioles, which burst and form 
buperlicial abscesses. Theii lie 1 petit* ehaiacter becomes mniked in particular by t heir 
simultaneous picsenec on otlici mucous liicmbinnc* or upon the external skin. 


ULCERS OF THE LARYNX 

The diagnosis of these ulcers is generally cas\ by means of the laryn- 
goscopical examination as soon as they are of a certain size; small ulcers, 
however, give rise to mistakes in diagnosis. If, in particular, small inequal- 
ities arc found upon the* in 11a mod mucous membrane, especially at the free 
border of tho vocal cords, it is possible to explain those areas in the 
mucous membrane which appear as depressions alongside of the promi- 
nences, as losses of tissue, especially when shreds of mucus are noticed 
here. Resides, m some cases, small ulcers are not visible if the adjacent 
tissue is \ory swollen, or if the borders arise* tumour-like over the* fundus 
of the ulcer, covering the latter more or less. This is observed principally 
in the cleft-like ulcers of the* intcrarvta'iioid fold. If an ulcerating defect 
of tho mucous membrane has been ascertained, the second, not less impor- 
tant object of diagnosis is to decide upon the character of the laryngeal 
ulcer found. We distinguish in this respect : 

1. Catarrhal ulcers. 

2. Pressure ulcers. 

3. Infectious ulcers (tuberculous, enteric, septic, syphilitic). 

4. Ulcers produced by tho disintegration of neoplasms (see Neo- 
plasms). 

Catarrhal Erosive Ulcers. — 1 . Catarrhal inflammatory ulcers are rare, 
as a rule ; they arise in the course of a non-specific superficial laryngitis as 
u erosion ulcers 99 — i. c., as a defect of the epithelium, especially of the 
plate epithelium of the vocal cords, at the anterior surface of the arytaenoid 
7 
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cartilage and the posterior surface of the epiglottis. They are distinguished 
by their superficiality, and present themselves as superficial, small, or, at 
the utmost, superficially more extended ulcers, generally at that place at 
which the mucous membrane is exposed to greater friction and pressure, 
consequently at the cartilage of the glottis. Another cause of inflammatory 
ulcers is, that suppuration and necrosis of the inflamed tissue occur at 
some places, owing to preceding, deep-seated inflammations (submucous 
luryngitis, perichondritis), and an ulcer forms by perforation of the over- 
lapping mucous membrane. The diagnosis in these cases is based, above all, 
upon the observation of rfrep-seated inflammation which precedes and ac- 
companies its formation; the edges of the ulcers in the latter ease are 
bulged and undermined. 

Pressure Ulcers. — 2. Pressure Ulcers. As stated above, pressure plays 
a certain a?tiological part, favouring their origin, in the production of 
superficial catarrhal ulcers. Those ulcerations which develop owing to the 
deposition of a foreign body in the larynx, arise beyond doubt in conse- 
quence of the effect of pressure. Those ulcers also which form in the* poste- 
rior commissure in debilitated patients, (‘specially those suffering from 
enteric fever, should probably he explained in part (see below) as the effect 
of pressure in the acceptation of deeuhital ulcerations at other parts of the 
body. 

Infectious Ulcers. — 3. By far the greatest number of laryngeal ulcers 
are of an infectious character. The lion’s share in the formation of this 
variety of ulcers and of laryngeal ulcerations in general falls to tubercu- 
losis. 

Tuberculous Ulcers, Origin and Appearance. — This disease, it is true, causes 
other pathological conditions of the larynx also: Amrmia of the mucous membrane, 
simple catarrh of the larynx, and disturbances of innervation, especially pa roses of 
the laryngeal muscles. This catarrh comes and goes in the course of pulmonary 
phthisis. However, all these pathological conditions are of subordinate significance 
compared with the pronounced tuberculous ulcers of the larynx which form the prin- 
cipal part of laryngeal consumption. They arise from subepitlielial, cellular in- 
llltrntions which project hump-like from the surface of the mucous membrane; in 
sonic cases even, like turnouts, become caseous, disintegrate and, in perforating the 
epithelial covering, form ulcers which mostly present a crater-like appeal ance and 
elevated margins. E. Frenkel's investigations have recently demonstrated that the 
tuberculous changes in the larynx are but rarely brought about by the introduction of 
the tubercle bacilli from the blood or lymph channels, but by their direct entrance 
from the Nurface — i. e., through the more or less intact epitlielia; frequently other 
micro-organisms (stuphylococci and streptococci) are found in the ulcerated region 
beside the tubercle bacilli. In the neighbourhood of the ulcers (in the submucosa, 
the perichondrium, more rarely in the muscles) genuine tubercles are found, which 
again may disintegrate into punctiform ulcers, thus contributing to an increase of the 
original ulceration. 

• 

The peat of the tuberculous ulcers changes; the infiltrations and con- 
secutive formations of ulcer occur most frequently, in my experience and 
that of others, in the interaryteenoid fold, often so early that it is not pos- 
sible at that time to demonstrate changes in the lungs. The ulcers in this 
locality generally show very tumid margins, covered with papillomatous 
excrescences, which nmy entirely cover the fundus of the ulceration, espe- 
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dally when the latter are formed cleft-like. Infiltrations and superficial 
ulcers occur next in frequency in the ventricular bands , which may lie so 
infiltrated and distended that nothing can be seen of the vocal cords. Par- 
ticularly characteristic is, furthermore, the infiltration of the region of the 
arytenoid cartilages, which swell globe-like and the locomotion of which is 
impeded. The vocal cords proper are, in my experience, just as often 
affected by the ulceration.. They appear at first uneven and thick, more 
infiltrated above and below, so that they seem arched lengthwise in the 
centre. Here, in contradistinction to infiltrations of the interarytamoid 
fold, the ulceration takes place very soon, and preferably occupies the 
region of the vocal process, evidently because here the most friction occurs; 
the vocal cord is gradually affected in its entire length and destroyed. 

More rnre is the infiltration nod ulceration of the aryepiglottie ligaments and of 
the epiglottis (in contradistinction to Hyphilitic ulcers which are located preferably 
in the epiglottis). The ligaments become transformed into coarse bundles, the epi- 
glottis into a formless mass, which ia distended tumid-like towards the margin and 
slightly sunk in the centre; the infiltration ulcerates at various points, either super- 
ficially or in the form of deep-seated uleeis with undermined margins. So far, it has 
scarcely ever lieen possible to recognise miliary tubercles as such loi'yngoseopieally — 
i. e., by controlling the finding infra rxtam by the finding at the autopsy — although 
I do not wish to doubt the possibility of demonstrating gray-yellowish tubercular 
nodules by means ot laryngoscopieal examination. 


Diagnosis of Tuberculous Ulcers. — Although the tuberculous character 
of the ulcers is, of course, probable in the individual case, according to 
the above-mentioned indications, yet an ulcer can never be recognised with 
certainty as tuberculous from its external appearance. The diagnosis does 
not become probable until an undoubtedly tuberculous affection has boon 
demonstrated in another part of the body, especially in the lungs; but the 
diagnosis is not certain even then, because in some, although extremely rare 
eases, absolutely non-specific 111007*8 have been also found in consumptives. 
But, on the other hand, there exist also undoubted primary tuberculous 
affections of the larynx. In those exceptional eases in which it is posi- 
tively impossible lo demonstrate any changes in the lungs, it should only 
bo assumed that it is nevertheless a question of a tuberculous ulcer when 
tubercle bacilli can be demonstrated in the sputum emanating from the 
larynx. The experimental injection of Koch’s tuberculin to determine the 
tubercular character of a laryngeal nicer is, at present at any rate, done only 
in the rarest instances, owing to the powerful specific reaction, which usu- 
ally follows, with rapid, considerable increase in the size of the ulcer. 

Syphilis becomes localized in the larynx relatively frequently and gives 
rise to the most various affections, which may be considered as syphilitic, 
either by their well-characterized laryngoseopieal conduct or because they 
are, according to experience, frequent in the course of lues and promptly 
disappear upon antisyphilitic treatment, while they are very refractory to 
any other therapy. 

Syphilitic) laryngitis and Condylomata. — This refers principally to syphilitic 
laryngitis. Laryngoscopically it does not at all differ from non-specific catarrh of the 
larynx and its various forms and consecutive conditions, erosions, etc. Much rarer 
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(as an expression of .syphilis ) are broad vondyloniata of the larynx which are located 
lelatnely most frequently in the vocal cords, the epiglottis, the intern ryticnoid fold, 
etc., and which occur in the usual foun of mucous papules of the pharynx, c\cntually 
also as small elevations with whitish epithelial cover. 


Gummatous Ulcerations. — Syphilis becomes localized in the larynx gen- 
erally in its later course only, and then it forms deep-reacliing numerous 
infiltrations and small nodes (gum mala). These present a pronounced 
tendency to decay and ulceration. The ulcerations thus formed are char- 
acterized bv distended margins, distinct demarcation, deep fundus, also by 
rapid dissemination, so that considerable destruction in the larynx occurs, 
on the one hand, and, on the other, in ease of cure, extensive distortions 
of the laryngeal organs and formation of stenoses take place owing to 
cicatrization. As to the scat of the ulcers, generally the epiglottis is nifecled 
by the destruction, and from here ulceration and destruction generally 
extend along the aryepiglottic ligament to the ventricular and vocal cords. 
In their further course perichondritis and necrosis of the cartilages are very 
apt to occur. Although a \ery specific appearance of the ulcerations does 
not exist, in my opinion, xct, from the mode of progress of the ulceration 
from the epiglottis, the diagnosis of syphilis of the larynx can he made 
luryngnscopienlly with a certain degree of probability, especially if the 
ulceration is located upon the upper surface of the epiglottis. This as- 
sumption is supported by the presence of gummatous ulcers of the pharynx, 
of the skin, of syphilitic affections of the bones, etc., and of cicatrices of 
syphilitic affections which have healed in consequence of specific treatment. 
Syphilitic ulceration* of the larynx can in this manner, as a rule, easily 
be distinguished from tuberculous ulcers, although in the latter, too, espe- 
cially when the epiglottis is destroyed, the external picture of the destruc- 
tion is similar to that of laryngeal syphilis. The syphilitic ulcers differ 
from the carcinomatous ones principally in so far as in the former destruc- 
tion predominates, in the latter, nodular proliferations 

Typhoid Affections of the larynx. — Lnrvngites of a milder and severer type — 
i. e., simple catanhs with submucous or croupous inflammations — oeeur in the course 
of the most various infections diseases, sueli as measles, scarlatina, erysipelas, vaiiola; 
this is also the case in enteric fever. The laryngoseopieal finding in the latter, how- 
ever, is of greater sigmficanee in so far as the laryngeal changes which arise during 
the course of the typhoid process assume an ulcerative character moio often than in 
the other infeetious diseases of the larynx, so that the frequency of laryngeal ulcers 
in individuals who have died of enteric fever has been estimated to he not less than 
20 per cent; however, in the epidemics of enteric fever in central and southern dor- 
many which I observed, the occurrence of laryngeal ulcers in enteric fever was always 
a rather rare occurrence. The ulcers arise from an infeetious, very cellular infil- 
tration, which is sometimes rather circumscribed, more rarely diffused, and which 
affects £lic lymphatic system, especially the tunica propria, with its inclosed leu- 
cocytes. The neat of the infiltrations and of the ulcerations originating from them 
is principally the epiglottis, the ventricular bands, the inner surface of the arytaenoid 
region, the posterior and anterior commissures. The ulcers present, according to their 
formation, tumid, undermined margins, and a tendency to deep extension and lead 
to necrosis of the cartilage. Aside from typically enteric ulcers there are also found 
superficial erosions or, at times, secondarily diphtheritic ulcers which do not possess 
the tumid margins of ulcers caused by infiltration. The enteric ulcers, in contradis- 
tinction to those of a syphilitic character, mostly heal without leaving cicatrices; 
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upon deep destruction, however, the healing may lead to the formation of MlcnoseH. 
The diagnosis of typhoid ulcers is based primarily, aside from the laryngoseopical 
finding, upon the presence of indubitable symptoms of enteric fever — enlargement of 
the spleen, fever, eruption, etc. Occasionally the presence of typhoid bacilli in the 
secretion ol the ulcer has been actually demonstrated. 

The diagnosis of laryngeal changes in the infectious diseases is mostly 
founded essentially upon the general pathological picture of the infectious 
disease in question. For, although these changes in the larvnx are of a 
specific character, at least in some forms, and their appearance from the 
beginning points sometimes to the presence of some variety of infectious 
disease, the positive diagnosis is ne\er possible, unless, besides the altera- 
tions in the larvnx, the characteristic symptoms of the respective infec- 
tious disease can lie demonstrated. This is the case in the previously 
named, infectious ulcers of the larvnx and also with lanngeal ulcers in the 
course 1 of leprosy with its profuse node formation, the ulcers of glan- 
ders, e<(. 

CICATRIZATION IN THE LARYNX— LARYNGEAL STENOSIS 

Small superficial cicatrice's may develop in the larvnx without pro- 
ducing swnptonis, especially when the glottis remains unaffected. Ex- 
tended, deep-reaching cicatrizations, however, cause, according to their 
location, the gravest disturbances in phonation and respiration: hoarse- 
ness, aphonia, dvspmea, in consequence of stenosis of the larvnx. In rare 
cases cicatrizations are the cause of formation of actual membranes, of 
membranous t oalesconces of the vocal cords, etc. The consequence is again 
laryngeal stenosis to a greater or lesser extent. 

Moderate stenosis of the. larynx* caused either hv cicatricial narrowing 
of the lumen, by neoplasms, croupous membranes, or (edema of tin* glottis, 
ete., manifests itself by a slight impediment in respiration vvliii li assumes 
a dangerous aspect only when greater demands arc* made upon the respira- 
tion (when speaking, walking, etc.). In the severer degrees of the steno- 
sis, on the other hand, the air-hunger of the patient is pronounced even 
(luring rest. The well-known picture of dyspmea sets in: retardation of 
respiration with greatest exertion of the auxiliary respiratory muscles, 
far-sounding, whistling, rasping sounds, which are produced when the 
respired air passes the stenosed point. The picture of the dvspmea va- 
ries according to the obstruction to inspiration or expiration or to both 
simultaneously. If a polyp, a croupous membrane, etc., is located below 
the glottis, so that a valve is formed which leans towards the glottis upon 
expiration, the picture of expiralory dyspnoea presents itself— i. o., long- 
drawn, noisy, difficult expiration following easy and quick inspiration. To 
increase the energy of expiration the abdominal muscles are contracted dur- 
ing expiration, the spinal column is bent forward. Quite different is the 
condition in inspiratory dyspnoea* which prevails much more frequently in 
laryngeal stenosis: in (edema of the aryopiglottie folds, of the epiglottis, in 
croup, in paralysis of the posticus, etc. In these cases expiration takes 
place without difficulty — it is rapid and noiseless, inspiration, however, 
with greatest exertion, much prolonged. The sterno-eleidoinastoidea, tins 
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scaleni, the levatores ala? nasi, etc., become active, the epigastrium re- 
laxes during inspiration, the larynx, in contradistinction to its action in 
tracheal stenosis, makes violent respiratory excursus. In mixed, i. e., 
inspiratory and expiratory , dyspmra, both acts of respiration are impeded 
and forced. 

The* patients are able, owing to the retarded, but deeper respirations, 
fully to satisfy the demands for oxygen, so that these patients are in posi- 
tion to respire, although with difficulty, but successfully enough regard- 
ing the inhalation of oxygen, until this regulatory protraction and deep- 
ening of the respirations relaxes or becomes insufficient on account of 
the size 1 of the obstacle, and suffocation develops slowly but surely. The 
central nervous system gradually loses its tonicity owing to the constant 
deficiency of oxygen, and the compensatory muscular exertions relax, and 
thus the picture of gradual suffocation becomes manifest. The mucous 
membranes discolour to a blue gray, the skin becomes cool, the respirations 
superficial and frequent, the sensorium becomes clouded, somnolence be- 
comes more and more pronounced until death occurs in this condition. 

The picture of acute suffocation is entirely different, as we have an 
opportunity to observe, although wrv rarely, in some stenoses of the larynx 
which develop wry rapidly; thus in peracute oedema of the glottis, and 
especially in spasm of the glottis. Here, symptoms of irritation, above all, 
beeome prominent. Besides anxiously gasping respiration, and high-graded 
cyanosis, dilatation of the pupils occurs and general convulsions. 

Differential Diagnosis. — It is easy, from the above, to make a diagnosis 
of laryngeal stenosis, particularly when it is possible to perform laryngo- 
scopical examination, and thus determine the cause of the stenosis, if the 
examination of the larynx meets with insurmountable difficulties, the dif- 
ferential diagnosis may sometimes waver between laryngeal and tracheal 
stenosis. Generally the manner alone of the stridor during respiration 
does not admit of any doubt as to the locality of the stenosis of the respira- 
tory canal ; a great downward locomotion of the larynx with every inspira- 
tion is still more in favour of a laryngeal stenosis. Aphonia and the 
straight or backward extension of the spinal column are also considered 
characteristic of laryngeal, in contradistinction to tracheal, stenosis. Botli 
these facts arc, of course, not evidence of the former, because aphonia is 
sometimes found in tracheal stenosis also (caused by paralysis of the 
recurrent laryngeal nerve, which again is usually the cocffect of the cause 
of compression of a tumour producing tracheal stenosis), and the dysp- 
meic backward extension of the spinal column may he associated with every 
intense form of dyspnoea. 

NEW GROWTHS IN THE LARYNX 

The neoplasms occurring in the larynx an?, according to their char- 
acter, either benign — papillomata, fibromata, lipomata, cysts, myxomata, 
lymphomata, enchomlromata, and angeiomata — or they are malignant — 
carcinomata, sarcomata. 

Of the benign tumours only the two first named are of importance in a 
clinieo-diagnostic respect, while the others may occur, but are found 
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rarely and are more of a pathologico-anatomical curiosity than of clinical 
interest. At best, only cysts and encliondromata are of some practical 
significance, besides papillomata and fibromata. The symptoms caused by 
tumours of the larynx, the changed voice, the cough, the dyspnoea, etc., 
being too ambiguous, are of no importance in diagnosis; the latter should 
be made only from the laryngosoopical findings. 

Papilloma. — u Papilloma (pachydermia verrucosa) is the most fre- 
quent neoplasm in the larynx, and presents itself in the form of tumours 
of verrucose construction, varying in size from that of a millet-seed to that 
of a walnut ; sometimes they form a group of small plugs, at others mul- 
berry or cauliflower-likc protuberances. They generally develop upon a 
broad base, rarely they are pedunculated ; they grow quite rapidly, and 
are very apt to recur. Their colour changes from light gray to dark red ; 
they arc located almost without exception on the vocal cords, especially 
in their anterior two thirds, rarely at other places of the larynx. 

Pach if dn mia diffusa is a more diffuse form of proliferation of the basement 
epithelium in the larynx, in which the change takes place preferably in the superior 
connective tissue, in the mucous membrane. It belongs in the same class with 
pachydermia \eirueosa in every respect, and develops, the same as the latter, upon the 
base of a chronic inlhimmation ; its region of localization is more the posterior por- 
tions of the vocal cord and the immediate ncighl>ourhood of the vocal process of the 
ur>tu‘iioid cartilage. In this locality, especially, oral, puff y tumefactions are found, 
with an oblong, superficial depression in the centre . The latter occurs, as Virchow 
convincingly taught, ill that, at the place mentioned, the mucous membrane closely 
adheres to the subjacent cartilage and therefore rises less than the surrounding parts. 
The foi null ion of this depression is evidently still more furthered by the mechanical 
pressure which is exercised in this locality by the Isninding of both vocal cords, 
rcspcclncly \ocnI process, upon one another (B. Fninkcl). 

Fibroma. — The fibromata of the larynx form globular or poar-sluipod, 
sometimes nodular, generally pedunculated tumours (polypi) with smooth 
surface, of a whitish-gray to dark-red colour; they are from a lentil to a 
lmzel-nut in size, rarely larger; they grow more slowly and are not apt to 
recur, in contradistinction to papillomata. They, too, occur most fre- 
quently in the vocal cords, originate sometimes at the superior, at other 
times at the inferior surface of the same. 

The cysts (mucous polypi ) are much rarer, small tumours of the larynx, attain- 
ing sometimes the size of a cherry. They are scarcely ever pedunculated, are gen- 
erally situated upon a broad base ns globular protuberances, and usually arise from 
Morgagni’s ventricles or the epiglottis. Their surface is smooth, elastic, sometimes 
fluctuating. If cut they discharge a viscid fluid. 

Enchondromata, originating in the cricoid or thyreoid cartilage, grow from here 
as fiat, nodular tumours, covered by the mucosa, into the interior of the larynx, and 
may have the appearance of a polyp, but are easily distinguished from the latter, as 
well as from other tumours of the larynx, by their hardness. 

Carcinomata. — The malignant neoplasms of the larynx arc much rarer 
than the benign papillomata and fibromata. Of the two malignant 
tumours occurring in the larynx, carcinoma and sarcoma , flic former is 
by far the more frequent new growth. Of the various forms of carcinoma, 
medullary carcinoma and scirrhus are -rare, the usual form being epitheli - 
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oma. While the latter usually represents verrueosc, coarsely uneven, or 
cauliflower-like formations, the medullary carcinoma forms rapidly grow- 
ing vascular, ulcerating nodes. The seat of a carcinoma is principally the 
vocal cord and the ventricle of Morgagni, particularly often also the ven- 
tricular ligament and the epiglottis. 

Differential Diagnosis. — The diagnosis is not difficult if it is a question 
of a (actually extremely rare) secondary carcinomatous formation, or 
also, if the primary carcinoma of the larynx is fully developed; if diffuse 
intumescences and ulcerations of the larynx present themselves besides 
tumefactions of the hmpli glands in the external region of the throat; if 
the tumour proliferates into the pharynx; if the atfected individual has 
passed the fortieth year and Ijccoiiios cachectic in a relatively short time 
“without reason." J>n! then, too, confounding these growths with syphi- 
litic affections nun still occur; as a rule, tin* ulcerations of the syphilitic 
infiltrations develop more rapidly, and cicatrized places may eventually 
be present, besides the ulcerations, whereas they are vv anting in carcinoma, 
which forms ulcerations with an unc\en base and bulging margins, and 
which is distinguished lay the development of irregular verrueosc nodes. 
The tuberculous ulcers are much easier of differentiation, especially as ba- 
cilli can almost without exception be demonstrated in the sputum. Much 
more dillicult is the diagnosis of carcinoma at the beginning of the devel- 
opment of the tumour, so long as no ulceration has taken place: then 
it may present a picture simulating benign tumours, above all papilloma. 
Carcinomata form a more uniform infiltration of the tissue; they are more 
vascular, and are very apt to ulcerate ; a microscopical examination of an 
excised piece of tissue, not loo small, and taken from the lower portions of 
the tumour . is advisable under all circumstances, even if positive results 
are not always obtained thereby. It is important, according to Virchow, 
that at the bottom of the epithelial cover, in the connective tissue, no trace 
is present of epithelial structures; the contrary proves that the neoplasm 
in question is of a carcinomatous nature. It is not very well possible to 
confound laryngeal carcinoma with leprosy, in the first place, because the 
latter never occurs primarily. 

Sarcoma/a. extremely rare, malign neoplasms of the larynx, do not present Any- 
thing charaeteiistie in appearnnee: they may he II acrid, verrueo.se, lolmlated, showing 
a whitish or led colour. The diagnosis, at any rate, is not possible by a simple hiryn- 
goscopie.nl examination but only after a mieioscopienl investigation of excised particles 
of the turnouts. 


FOREIGN BODIES IN THE LARYNX 

According to the size* and shape of the* ioicign body and according to the place 
which itf occupies in the larynx, either suffocation occurs at once or a severe laryn- 
gospnsni. The attacks of suffocation may he 1 frequently repeated, especially if the 
foreign body changes its position, owing to respiration or to attacks of cough, or 
transitorily occludes the glottis. If the foreign lawly remains in the larynx for some 
length of time — i. e., if it is not expectorated or passed downward into the bronchus — 
stenosis of the larynx with its charaeteiistie dyspnieie symptoms occurs owing to 
a secondarily foiincd swelling and inflammation of the soft parts; smaller foreign 
bodies are retained for a remarkably long time without causing any material trouble. 
Usually the laryugoscopieal examination dispels any doubt as to the presence and 
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locality of a foreign body in the larynx; but this examination is often very dilKcult 
owing to the high-graded dyspnoea. 

NEUROSES OF THE LARYNX 

Among these are comprised all those affections of the larynx in which 
there is nothing , from a pathological-anatomical standpoint , that prevents 
us from referring them exclusively to the nervous system. 

The neives of the larynx are of a sensory and motor nature — the sensory nerve, 
as is well known, is the superior laryngeal nerve . The latter has two branches, the 
exterior and the interior rami; the former imparts motor libres to the erieo-l hyreoid 
muscle and sensory libres into the lower lateral portion of the laryngeal mucous 
membrane. The remaining poitions of the mucous membrane are supplied with sensory 
libres by the purely sensory internal minus of the superior laryngeal nerve which 
passes through the hyothyreoid membiane. irritation of the sensoiy libres causes the 
most varied sensations in the laiynx, and rellexly cough. The motor fibres of the 
superior laryngeal nerve probably all originate (the same as those of the inferior) in 
the spinal nceessoiy nerve, whieh sinks a gient many of its libres into the vagus trunk. 

The motor neive toi all laryngeal museles (except the erieo-tliyreoid muscle) is the 
recurrent laryngeal ner\e. Blanching oil' fiom the vagus within the thorns, it twines 
to the left around the aortic inch, to the light around the right sulwlavian arteiy nn- 
teio-posteiiorly, and ascends Mwceti tmclicu and (esophagus to spread over the laryn- 
geal muscles. Initation of the lccurrcut laiyngeal nerve causes laryngospasm, and 
section of the same, the picture ol reciurciit laiyngeal pamlysis, which will he 
dcscubcd later on. 


SENSORY NEl ROSES 

Hyperesthesia. — Hyperesthesia and niuesthesia of the laryngeal mucous mem- 
brane are geneially not \ cry trecpieiii a licet ions. Hypeuvsthesia occurs as a pure neu- 
rosis principally in Jiystciia and neurasthenia, and manifests itself by a feeling of titil- 
lation, as of a foreign IxhIv sticking fast in the laiynx, etc.; no changes tioin the 
normal condition ol the larynx can lie detected by laryngoseopieal investigation. The 
hy r peririi lability* of the sensoiy > channels in other instances leads to spasmodic 
“nervous” cough or laiyngospasiu. Such attacks of cough and sullocatiou aie most 
maiked in the eoiuse ot tabes, known under the name ol laryngeal crises (“ ciiscs 
liuyngees “) . In other cases again, the inci eased irritability ot the sensoiy libres 
manifests itself in the picture ot an actual laiyngeal neuralgia with paioxysms of 
pain and piououneisl areas ot pain in the tin oat. It is as yet inexplicable why one 
or the other form of the sensoiy irritability occurs in a gi\en case. At all events, the 
negative laryngoseopieal iinding is characteristic; touching the laiyngeal mucous 
membrane with the sound may artificially produce the alxnc-nuined expressions of 
increased i rr i ta hi lity . 

Anaesthesia. — // yperwsthesia and anwstliesin of the laryngeal mucous membrane, 
on the other hand, manifest themselves by insensibility' of the membrane to the touch 
with the sound or laryngeal electrode in otherwise normal laryngoseopieal conditions. 
The quest ion is still undecided whether the glottis detractors (tliyreo- and niyepi- 
glottic muscles) arc innervated by the superior laiyngeal nerve, a branch of the in- 
ternal laryngeal nerve; the effect of the irritation of the superior laryngeal nerve 
does not indicate it, but clinical observation (von Ziemssen) makes it probable that 
in paralysis of the superior laiyngeal nerve immotility of the glottis occurs besides 
anesthesia; the glottis appears, in such eases, in the laryngoseopieal pief ure upward 
posteriorly, entirely immotilc and leaning against the fundus of the tongue. The en- 
trance of food into the larynx might be facilitated by the coincidence of paralysis of 
the epiglottis muscle; the food remains in flu* interior of the larynx or advances 
farther down into the bronchi, because the sensibility' of Hie laryngeal mucous mem- 
brane is absent and the reflex tract is interrupted, it is obvious that, in paralysis 
of the superior laryngeal nerve, also that of the erieo-tliyreoid muscle is to he ex- 
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pected; we shall refer to this condition later on in discussing the paralyses of the 
laryngeal muscles. Anesthetic conditions of the larynx are also found in hysteria; 
furthermore, in connection with diphtheria, and, finally, in consequence of central dis- 
turbances of innervation in cerebral foci diseases (in this case unilateral anaesthesia) 
and in bulbar paralysis. 

Paresthesia. — The most important diagnostic rule in paresthesias of the larynx , 
which not infrequently occur in hysteria and neurasthenia and manifest themselves 
by a feeling of heat, cold, pressure, etc., in the larynx, is that the laryngoscopical 
examination does not show any abnormal condition or, according to whether hyperes- 
thesia or anaesthesia of the laryngeal mucous membrane is connected with it, yields 
only those few positive facts which we have just described as the state occurring in 
those conditions. 

DISTURBANCES OF MOTILITY OF THE LARYNX 

They manifest themselves either as spasm or as debility or complete 
paralysis of the muscles of the larynx. 

SPASM OF THE MUSCLES OF THE LARYNX 

The commonest sequence of spasmodic contraction of the laryngeal 
muscles is the picture which is known under the names of s/mushius ylotti- 
dis, laryngismus stridulus, larvngospasm, etc. 

LARYNGOSPASM 

Diagnosis of Laryngospasm. — If laryngospasm is not a secondary symptom ot 
affections of the larynx, hut a pure neurosis, no anatomical changes arc found 
in the larynx during flic tune in which no attacks occur , upon laryngoscopic ex- 
amination. Such an exam illation is almost never feasible during an attack; if, 
exceptionally, we succeed in making it, the glottis is found firmly closed in its entire 
length, the vocal processes slightly projecting. The diagnosis, therefore, is based less 
upon the objective examination than iqion the clinical picture of spasmus glottidis, 
which is very marked indeed. It is characterized by an inability of the glottis to open 
during respiration which occurs in attacks of short duration. This closing of the 
glottis, which is complete in children, less so in adults, is ushered in by several noisy, 
hissing inspirations with short, likewise noisy, expirations, followed by u more or less 
complete suspension of respiration. This condition is combined with cyanosis, ex- 
pression of the greatest anxiety, stretching of the neck witli the head bent backward, 
restlessness, protrusion of the eyes with dilatation of the pupils, incontinence of 
urine and fieees, convulsions — in short, the picture of acute suffocation . After a 
duration of from a few seconds to two minutes, the dyspnoea — the futal termination 
of the attack is very rare — passes into the normal condition of the respiration, to 
return sooner or Inter. Jn adults the attacks are of a much milder character, the 
convulsions, in particular, which depend upon the dyspnoea, are almost always 
absent ; in hysterical individuals, however, the same as in children, there occur gen- 
eral muscular Rpasms which are not dependent upon the dyspnoea, and which either 
precede or follow the suspension of respiration. The mildest form of laryngospasm 
in adults manifests itself in a feeling of constriction of the larynx occurring in at- 
tacks, also in spasmodic inspiration and expiration without the appearance of actual 
dyspneeae 

Differential Diagnosis. — The affection can scarcely be mistaken for any other 
one, and it ig absolutely unnecessary to name the factors which distinguish it from 
croup, cpdema of the glottis, pertussis, laryngeal polypi, etc. The observation of ab- 
solute well-being l health | between the attacks and of the laryngoscopical findings 
during this time, also the absence of cough, etc., make the diagnosis certain. At 
most, the affection may, at the first glance, be confounded with attacks of pseudo- 
croup or paralysis of the posticus rcrico-arytsenoid posticus |. The attacks in the 
former condition usually last much longer, a barking cough is present, and the inter- 
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vals are less free from pathological symptoms. In paralysis of the posticus, in 
contradistinction to laryngospasm, it is a question of a permanent condition of im- 
pairment of respiration, which may increase to dyspnoea upon the slightest cause; 
however, the laryngoscopical examination does not admit of the slightest doubt that 
a pathological condition prevails uIho during the time in which there is freedom from 
attacks. 

Functional, Phonetic, and Bespiratory laryngospasm. — Recently laryngospasms 
have been observed which do not occur, similar to the usual form, spontaneously and 
in paroxysms, but only upon functional activity in a certain direction of the laryngeal 
muscles, and, consequently, a functional spasmus glottidis ( phonetic and respiratory) 
has been differentiated. in the former, the phonetic laryngospasm , it is a question of 
a spasmodic closing of the glottis uj)oii any attempt at phonution, so that speech is 
impossible or extremely impaired. The laryngoscopical examination does not show 
any change of the glottis on respiration, hut on phonution a rapid approximation of 
the vocal rends, which may increase to spasmodic closure, occurs. 

in functional respiratory spasmus glottidis inspiration is suspended by spasmodic 
closure of the glottis, an inspiratory dyspnoa mth stridor sets in us soon as the pa- 
tient inspires, while the expiration is normal or nearly so, and phonution goes on 
unohsti uctedly. During sleep the dyspnoea disappears, in eontrudistinetion to the 
condition ill paralysis of the postieiis; there are also cast's in which the inspiratory 
spasm oeeeuis but temporarily or only at the height oft the inspiration after the 
glottis had then normally extended. It seems that an isolated spasm of the posterior 
mco-aiytamoid muscle oceuis in laie eases in which the vocal colds are fixed in com- 
plete abduction during respiration. 

PARALYSES OF THE LARYNGEAL NERVES AND MUSCLES 

The* mmrosus of tin* larynx, which arc of the greatest practical and diag- 
nostic importance, are the various forms of ixtralysis of the motor fibres of 
the laryngeal nerves. 

A. MOTOR PARALYSES IX THE REGION OF T1IE NPPERIOR LARYNGEAL 

NERVE 

Paralysis of the Crico-Thyreold Muscle. — Motor paralyses in the region of the 
Huperioi laryngeal nerve of the erieo-thyieoid muscle, which is supplied by the exter- 
nal blanch of the superior laryngeal nerve, are observed in paralysis of the entire 
superior laryngeal neive and in paralysis of the recurrent nerve, whieli undoubtedly 
participates in some eases in the innervation of the erieo-thyieoid niusele. However, 
absolutely indubitable eases ot complete, isolated paralysis of the erico-tliyi eoid mus- 
ele do not exist as yet, so that the changes in the fuuetion of the \ocal cords ascribed 
to this muscle paralysis are constructed theoretically rather than based upon the 
result of laryngoscopical examinations. As such theie have been assumed: Hoarse - 
ness and a lowering of the piteh of the voice , inability to produce high notes, with 
unilateral paralysis of the crico-thyreoid muscle, a low position, and shortening of 
the affected vocal cord. All these symptoms might be explained by the physiological 
function of the eryco-thyreoid muscles ; they streteh the vocal eords and make them 
tense upon their contraction hy the change* of position of the thyreoid and cricoid 
cartilages. 

Paralysis of the Epiglottis Depressors. — Paralysis of the epiglottis detractors (of 
the thyreo- and arycpiglottic muscles) lias also been considered as an effect of paraly- 
sis of the superior laryngeal nerve; and the effect of a paralysis of these muscles — 
total immotility of the epiglottis which stands erect towards the base of the tongue 
— bus, in fact, been seen by me and others in eases in which the diagnosis of an isolated 
paralysis of the superior laryngeal nerve waM justified in accordance with the ana»s- 
thesia of the laryngeal mucous membrane and the preservation of function of the 
muscles which are supplied by the recurrent laryngeal nerve. However, the question 
as to the innervation of these muscles is still undecided, especially os von Ziemssen 
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has not been able to determine any movement of the epiglottis upon irritation of the 
exposed superior laryngeal nerve of an executed criminal a few minutes after the 
death of the latter. 


11. IWKAIASKS IX TIIK 


RKtilOX OK TIIK RKCl’RRKXT NKRVE 


1. COMPLETE PARALYSIS OK TIIK RECURRENS 

Bilateral Paralysis of the Becurrens. — The recurrent laryngeal nerve, 
as stated above, being the* real motor nerve of the larynx, which conse- 
quently causes the opening and the closing of the glottis, a paralysis of both 
recurrent nerves is hound to be followed by an inability to open and close 
the glottis. The position of the glottis resulting therefrom is called cadav- 
eric position . according to the precedence of von Ziemssen. The vocal 
cords then appear slightly narrowed in the taryngoscopical picture and 
absolutely motionless ; the nryUenoid cart Hay e especially is motionless dur- 
iny respiration and phonal ion, and is placed forward and inward owing to 
the absence of any kind of muscular tonicity . At the same time there 
exists absolute aphonia and the inability to cough vigorously; the forced 
inspiration occurs with noise, because the air current causes passive coarse 
vibrations of the entire relaxed soft parts of the upper and median laryn- 
geal space (von Ziemssen). Ihspncca does not accompany bilateral paral- 
ysis of the recurrent nerve; only in small children it may not fail to appear, 
owing to the smallness of the glottis respiratoria, because the effect of the 
adductors is not present, and besides, the relaxed vocal cords are approx- 
imated by the inspiratory air current 

Incomplete Bilateral Paralysis of the Recurrent Nerve. — In incomplete bilateral 
paralysis of the ream cut hnipirpstl nn res, when one xocal cord is paralyzed more 
than the other, a condition will In* found slightly diilering from the picture just de- 
setihed. Above all, no complete aphonia is observed in this ease, but only a deep, 
lioaise. slightly monotonous phonation, because the one vocal eoid, which is alone 
paretic, is still sensible, although hut slightly so; the cough, on the other hand, the 
same as in complete bilateml pat a lysis, is rcndcicd dilUeiilt, and onlj possible with 
a " prolusion of air.” The laiyngoseo picul examination shows the completely para- 
lyzed vocal cord in cadaveiic position, the other, paietie one, in sluggish motion, lc- 
Hpcctnely, as has been repeatedly observed recently, in the adduction position. The 
explanation of this latter condition has given rise to lively eontioversies. It is most 
probable, in my opinion, that, with incomplete paralysis of the abductors and ad- 
ductors, the latter picdominate ovci the former owing to their greater muscular 
pow'er and mass, and thus produce the antagonistic position (so-called median posi- 
tion). According to the most recent experimental investigations, we have to assume 
that in paralysis of the recurrent laryngeal nerve the irritability of the abductors 
ceases decidedly carlici than that of the adductors, a fmther reason for the antago- 
nistic adduction position of the paretic vocal cord. 

Unilateral Paralysis of the Becurrens. — Much more frequent than the 
bilateral is the unilateral paralysis of the recurrent nerve . 

The laryngoseopieal examination shows cadaveric position of the 
paralyzed voeal eord with displacement of the aryhenoid forward and in- 
ward ; upon phonation immolility of the paralyzed voeal eord and of the 
respective arytiimoid, and, on the other hand, extension beyond I he median 
line of the rima glottidis of the intact voeal eord and of the unaffected ary- 
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tmnoid. The latter, with its Santorini cartilage, usually “ crosses " that of 
the paralyzed hide in such a manner that it is plural anteriorly (Fig. 5 r), 
rarely posteriorly ( Fig. o b). 

This conij)ensation in the motion of the noil-paralyzed vocal cord (by 
the effect of the adductors, principally of the crico-arytamoideus lateralis 
of the healthy side) causes an almost complete closure of the glottis, which 
naturally is in an oblique position to the paralyzed side. In this condition 
moderately good phonation is possible in contradistinction to the state in 
bilateral paralysis; only the voice is weaker, of a slightly higher pitch, 
owing to the excessive tension of the unaffected vocal cord, and jarring, 
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( a ) IiiNpnatory position of tin* glottis in ritflit-tiidwl pural>Ms of tin* m-urmil ih*ixi* (ft) 
riionution position (oblique position) of tin* ^lottiN in 1 i*rht paiul>sN of the iivunmt neixe 
will* umuMiiiU closing of tin* aryUenoui lrquvtixely SuntoriniV eaitilu^es if) A euM* of let! hidetl 
purulysis of the reeunent neivc with usual eios h position of the uiytienonl (position ot the ur>t.enoul 
of the healthy poition foiwaid) ohlupie position of the tflottin. 

owing to the disturbed regularity of the \ibrations of tin 1 healthy \ocal cord 
by the adjacent, sometimes e\en subjacent, paralyzed \ocal cord. Atrophy 
and narrowing of the latter occurs upon longer duration of the paralysis. 

To mistake unilateral for bilateral paralysis of the recurrent lurynycal 
nerves appears absolutely impossible according to the above statements. 

2. ISOLATED PAHA I A SIS OF THE INPIVIIM AL MTSCLES Sl’PPLIKD RY 
THE INFERIOR L\U\\(iE\L NERVE 

The diagnosis of isolated paralysis of individual muscles or muscle 
groups is very easy if we represent to ourselves a disturbance of the func- 
tion of the respective muscle. 

a. PAR \LYSIN OF THE (iLOTTIS-OLONIXO MUNCHES— PARALYSIS OF 

Till] ADDl’CTORS 

Paralysis of the adductors embraces disturbance of the function of the 
lateral cnco-arytamoid, of the transverse arytienoid, and of the thyreo-ary- 
tamoid muscles. The larvngoscopical examination shows the glottis open 
upon phonation in the inspiratory position; tin* vocal cords leave the well- 
known triangular cleft between them; phonation is soundless. 

Paralysis of the adductors is a very frequent manifestation, preferably 
in the course of hysteria — of central origin — because the reflex closure of 
the glottis occurs promptly — i. e., the cough, etc., ringing. 

• Besides complete paralysis of the adductors there is not infrequently 
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found puralysis of uxery individual muscle 1 of the adduptor group, most fre- 
quently due to hysteria nr in the course of laryngitis, etc.; furthermore, ill 
consequence of overoxortion in speaking, singing, etc. The diagnosis of 
these isolated muscle paralyses can only he made by means of the laryngo- 
scope; however, under consideration of the characteristic form of the 
glottis. 

PARALYSIS OF THIS LATERAL CRKO-ARYT/ENOID MUSCLE 

Paralysis of the Lateral Crico-Arytaenoid Muscle. — The muscle, according to its 
course and insertion into the muscular process of the arytirnoid cartilage, draws the 
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aryticnoid forward and at the same time turns it slightly towards the centre, so that, 
upon itH contraction, the \ocaI processes approximate, although not so close as upon 
contraction of the thyieo-arytamoid. 


If its function is suspended, the co-operation of the muscle upon clos- 
ing the glottis is wanting, and the latter is slightly patulous in the region 
of the apices of the vocal processes (“rhomboid form” of the glottis). 
However, isolated paralysis of the Literal erieo-arytamoid muscle occurs 
but very rarely. A typical case of this kind was observed in my clinic; the 
above*figure represents the laryngoscopical finding which was then deter- 
mined and which was repeatedly demonstrated (Fig. 6). 

PARAIA SIS OF THE (INTERNAL) T 1 1 YREC )- A R YTASN OT D MUSCLE 

Paralysis of the InternuB. — The nuiKclc, extending from the lower half of the 
thyreoid cartilage, respectively the inner side of the angle of the cartilage, to the 
outer lateral harder of the ary turnout, follows essentially the course of the inferior 
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1 hy reo-arytenoid ligament. Upon contraction of its fibres, the vocal cords are pressed 
from tlie side towards the median line; this causes the vocal cords to become re 
laved, inasmuch us their points of attachment approach each other owing to the 
contraction of the muscles; the gross tension is thus modified b y the crico* thyreoid, 
respectively regulated, and even more so, because it is possible that individual por- 
tions of the vocal cord may become tcnac by the effect of the intemus, us the fibres 
of the muscle terminate in part in the elastic tissue of the vocal cord itself. Finally, 
the vocal cord also widens upon contraction of the “ internus.” 

Jf the muscle is paralyzed, the glottis gapes, showing a marked excava- 
tion of the paralyzed narrower voeal cord. If both intend are paralyzed, 
as is usually the case, the glottis upon phonation appears as an oval slit 
extending from the vocal processes to the anterior commissure (Fig. 7). 
The voice is, according to the degree of paralysis, weak, not clear, or abso- 
lute aphonia is observed, especially if paralysis of the interims muscle 
is combined with paralysis of the transverse arytsenoid. In the latter ease 
the glottis gapes not only in its anterior ligamentous portion, but also in 
the cartilaginous portion, while the vocal processes, turned inward by the 
functionally intact lateral crico-arvtivnoid, project slightly between the 
anterior oval and the posterior triangle of the gaping glottis ( Fig. 8). If 
this becomes associated with paralysis of the laterals, this projection of the 
vocal processes disappears in the open glottis, and upon phonation the 
latter now forms a large triangle with the base posteriorly, the same as in 
quiet inspiration — i. c., now the picture of paralysis of all flu 1 adductors 
appears. 

PARALYSIS OF TIIK TRANSVERSE AllYT/KXOU) ( INTER ARYT.KNO ID) 

Paralysis of the Transverse Arytenoid. — In this condition the carti- 
laginous portion of the glottis alone gapes upon phonation, while the 
anterior ligamentous portion closes normally, according to the function of 
the muscle which, extended between flic two exterior edges of the aryta 1 - 
noids, upon contraction draws the arytenoid cartilage towards the median 
line and causes the respiratory glottis to close (Fig. !)). Paralysis of the 
muscle impairs phonation: the voice is hollow and without strength, be- 
cause air escapes upon intonation through the patulous glottis. 

b. PARALYSIS OF THE ABDUCTORS OF THE OLOTTIS 

Paralysis of the posterior criro-arytirnoid muscles occurs not very 
rarely, and always is an important pathological condition, because it is the 
function of the posterior muscle to widen the glottis completely and to 
furnish a sufficiently wide portal of entrance to tin* air upon deep in- 
spiration. 

Effect of the Posterior Crico-Arytaenoid. — The munch* extends from the posterior 
surface of the plate of the cricoid upward and outward to the lateral border of the 
muscular process of the arytenoid cartilage. Its contraction turns the arytenoids in 
such a manner that the vocal processes move outward and upward, changing the 
glottis into a widely gaping triangular slit. But also that portion of the glottis 
which is situated behind the vocal processes becomes extended by the effect of the 
muscle, so that the interarytenoid incisure gradually disappears. It seems that the 
muscle is active even in quiet respiration because the, then observed, width of the 
opening of the glottis is larger than that in complete paralysis. 
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Bilateral Paralysis of the Posticus. — If the niusih* lows its contractil- 
ity, wc mm* m t lie Inryngoscopicnl picture the \ocal cords approximated in 
bilnleru/ panili/sm nf I hr pnslermr < n< n-uryfirnuul muscle . which can he 
explained also in quiet inspiration by the omission of the last-named nor- 
mal function of the posterior muscles. I w poll unconstrained respiration this 
slightly reduced width of the glottis is cudcntly sullicient to allow enough 
air to pass to satisfy the respirator} rcijuirements ; however, in all 
greater exertions of the body, ascending stairs, etc., in short, in every active 
movement making greater demands upon the respiration, dyspmea occurs — 
inspirahmj dps pn tea — while expiration lakes place normally and without 
ditlieulty. Tin* dvspmea gradually becomes permanent and high graded; 
the vocal cords are approximated, except a small cleft, in adduction posi- 
tion, explainable bv the antagonistic contractu re of the adductors. Upon 
deep inspiration the vocal cords liecome still more approximate, so as to 
touch each other almost completely. It has been attempted to explain 
this latter conduct in various ways. 1 am forced to com ur in the view of 
those investigators who assume that the rarelication of the air in the 
thorax during each inspiration causes an aspiration of the vocal cords in 
paralysis of the posterior muscles, because in a case of my own the vocal 
cords irrrr beat dowmrard in n funnel-shaped manner during each inspira- 
tion. 

The initialled inspirations are accompanied by much noise because the 
entering inspiratory air current causes the approximated vocal cords to 
vibrate, rimnnlion is ni,rhantjed , because normal adduction and tension 
of the vocal cords is possible. The ensemble of the above-mimed symp- 
toms of paralysis of tin* poshm* — viz, inspiratory laryngeal dyspmea with 
stridor and unimpaired expiration as well as phonation — allows us to sur- 
mise paralysis of the posticus as being very probable, which condition can 
easily and positively be ding rusticated by lary ngoseopieal examination, be- 
cause this will show the vocal cords to he close together and to come still 
nearer upon inspiration instead of parting. 

Unilateral Paralysis of the Posticus. — The picture of innlatnal paralysis «/ the 
posticus is loss elmraclei istie. Tlu* opening of the glottic in this condition is amply 
sulliciont tor rcspiiation : even foiccd inspiiatioii usually causes only slight dyspnu»a. 
The lary ngoseopieal examination slams the vocal cord of the affected side advanced 
towards the median line, that of the healthy side functionating lioimnlly during res- 
piration and phonation. The symptoms ot unilateral paralysis are, therofoie, of a 
very' slight nature, so that their discovery is generally accidental during a casual 
lary ngoseopieal exam illation. As it has lieen demonstrated physiologically that the irri- 
tability of the posterior muscles ceases earliest, in comparison to that of other laryn- 
geal muscles, in the freshly extirpated laiyiix*, we will he most liable to expect these 
pictures of liuilateial paralysis of flic postciior muscles in unilateial paralyses of 
the rocuncnt huyngcal neivc which develop gradually', and we will him* to pay atten- 
tion principally fo the motility during phonation of tin 1 arytumoid in question, to he 
able to exclude complete paialysis of the recurrent laryngeal lieive and to assume a 
unilateral paialysis of the posterior muscles. 

-Etiological Diagnosis. — In accordance with the explieitly described symptoms 
and results nf investigation, it is almost always easy to establish the diagnosis of 
larvngcal paralyses. However, we should never bo satisfied with the simple determina- 
tion of a paralysis, but alwuy's search tor the cause of the paralysis in each instance. 
Let me remark, in the first place, that it is not always possible to demonstrate, or to 
assume, anatomieii] changes as causes of paralysis. On the other hand, the demon- 
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stiation of direct cause* of puralysis is not dillicult in the majority of cases, and I 
ahull briefly sketch the course of the ictiological diagnosis. 

Course of the Examination to Determine the Cause of the Paralysis. — In paraly- 
ses of single muscles . local elFect* upon the muscle, respectively upon the peripheral 
nerve fibres, are to lie thought of first, and inflammations, foreign liodies, etc., should 
therefore lie looked for. If nothing can lie found in this respeet, general affections 
are to be considered which, in their course, uccoiding to experience, lead to paralyses, 
such as enteric fever, diphtheria, influenza, etc. It should not lie forgotten tliut 
hysteria, above all, is a frequent cause of paralyses, and that certain muscle groups, 
especially the adductors, are subject to disturbances of innervation of hysterical 
origin. In paralysis of the posterior muscles the possibility is to be thought of that 
it may be the initial symptom of u paralysis of the recurrent laryngeal nerve. 
Effects upon the recurrent huyngeal none or \agus trunks are probable if all laryn- 
geal muscles are paialyzed which are in lien a ted by the recurrent laryngeal nerve. 
The course of the leeurreiit laryngeal nene from the depth of the tlioiax to the 
laiynx makes it comprehensible that the nerve may be affected, and its function be- . 
comes impaired 111 this long course by the most vaiious of diseases of the organs of 
the thoiax and of the throat. It is obvious that a lesion of the vagus 1 1 link below the 
ganglifoim plexus, after the branching off ol the supciior laryngeal, has the same 
effect, upon the laiynx ns a paralysis of the recurient laryngeal nerve. According 
to the anatomical conditions it will almost always be a question of unilateral paraly- 
sis in such paial\ses of the tiunk; the pressure of a tumour, etc., will larelj extend 
over both sides. As soon, therefore, as immotility of a vocal cold for of both) and 
the other signs of a unilateral (or bilateral) paralysis of the recurient laryngeal 
nerve are detei mined, it is necessary at once to make a thoiough examination of the 
organs of the I In (tat, and to watch for eventual trauma, tumours, especially goitic, 
and tumours of the lymph glands, as well as (esophageal caiciiioinata. If the cervical 
organs do not present any changes which could be considered as causes of the paraly- 
sis, the examination of the Ihotacic organs is then to be made. The first to lie con- 
sidered I1010 aic aneingsms . Aoitic ancuivsin 111 left-sided, that of the siibclav ian 
in light sided, paial\sis of the iccuncnt laryngeal neive; fuithci 11101 e, mediastinal 
tumouis and substeinal goitic. To be considered secondly, as inoic l.irclv being 
the cause of disturbances ot recurrent laryngeal nerve innervation, are: consolidations 
of the pulmouaiy apices in right-sided pa 1 al\ sis of the leciirrenf larvngcnl nerve, 
cirrhotic piocesses of the lungs (also causing left sided reciiireut pa 1 a lysis, often by 
means of the bionchial glands), pleurisy, especially caicinomatoiis, peiicaiditis, and 
(syphilitic) mcdiustiuitis. However, in most cases it is possible, according to my 
experience, in spite of the most cuiclul exploiation of the thoiacic oigans, to estab- 
lish on 1 ( \ a provisional diagnosis regai ding their influence upon the occurrence of a 
paralysis of the recurrent neive. It the results of the examination of the cervical 
and thoracic organs are negative, the possibility is now to be taken into consjdeintion 
that the accessoiy vagus, respectively its nucleus in the medulla oblongata within 
the cranium, may be injured by tumours at the base of the brain dining the course of 
bulbar paralysis, multiple sclerosis, or talics dorsalis. In cases in which the paraly- 
sis of the laiyngcal muscles depends u]*m affections of the accessorius, we must paj 
attention to coincident increased frequency of the pulse; the latter has been ob- 
served principally in posticus paralysis. All varieties of laryngeal paralysis have 
been observed 111 tabes, and that usuully as an initial symptom — in fact, for some 
time as the only manifestation of the disease; these were most frequently posticus 
paralyses with secomlaiy contraction of the adductors, less often paralyses of the re- 
current laryngeal nerve, and rarely of the superior laryngeal nerve. Cerebral affec- 
tions, such as luemorrhageH in the cerebral ganglia and, possibly, according to the 
most recent investigations, cortical lesions, also may cause unilateral paralyses of the 
recurrent laryngeal neive, respectively paralyses of individual muscles of the larynx. 

We must content ourselves with the " rheumatic M and “essential” form of 
paralysis only when there is no reason for anatomical changes in the course of the 
vagus accessorius to account for the paralysis of the recurrent laryngeal nerve, and 
after, lastly, the exclusion of toxic effects, such as arsenical and lead intoxication, 
Which are known to lead to paralyses of the recurrent laryngeal neive. 
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AFFECTIONS OF THE TllACHEA AND OF THE 

bronchi 

Thfi affections of the trachea arc rarely independent diseases, but arc 
rather combined with laryngeal disorders or with those 1 of the bronchi, 
which will l>e presently considered. Their diagnosis therefore coincides 
usually with tin 1 diagnosis of the latter affections; the laryngoscopical ex- 
amination of the trachea almost always easily decides and with certainty 
whether the trachea is affected by pathological processes, and what variety 
of disease is prevent. We refrain therefore from a special disc ussion of the 
diagnosis of tracheal affections, and only now and then shall we consider 
tracheal diseases in the diagnosis of bronchial affections. 

The diseases of the bronchi do not present great diagnostic interest, as a 
rule; they are usually easily and positively discernible, and are of greater 
importance for the diagnostician onlv in so far as, combined with them 
or masked by their mostly innocent appearance, deeper affections of the 
lungs, above all pulmonary phthisis, arc frequently observed. The latter 
holds good especially of 

CATARRH OF THE BRONCHI-BRONCHITIS 
Bronchial Catarrh. — It is characteristic of bronchitis that, although 
the catarrhal I v swollen hronehial mucous membrane and its secretions cause 
signs which can he observed by auscultation and percussion, the percussion 
sound over the thorax, on the other hand, is never altered by an uncom- 
plicated bronchitis . The larger the bronchi which are the seat of catarrh, 
the loss are generally the signs caused by the bronchitis; the narrower the 
affected bronchi, the more varying and severe the pathological picture. 
The latter, therefore, is especially pronounced in the capillary bronchitis 
of small children. 

The eatanh of the large bronchi iimni tests itself by more or less superficial 
rough, which is particularly violent in the unite stage of the disease, and by the sput- 
um, which, as is well known, is at first sparse, mucoid, and viscid (sputum "cru- 
dum”). Inter becoming abundant, mucous, purulent, and globular (sputum “eoctuin” ) . 

Rhonchi. — The examination of flu* thorax reveals few objective changes: Rhonchi 
which are either coarse (sonorous rales) or, when the smaller bronchi are affected, 
fine hissing murmurs (sibilant rales). The rhonchi also are sometimes palpable 
("hronehial fremitus "I. Tin* more fluid the hronehial secretion, the more distinct 
are the rales upon auscultation, which, however , never assume a ringing character . 
It is of diagnostic importance to determine whether the rales are dry or moist, be- 
cause this allows of a conclusion us to the quantity and quality of the secretion, 
whether they are* small, medium, or eonrse, liecuusc this determines approximately 
the seat of the affection. 

Respiratory Murmurs. — The respiratory murmur, if at all audible beside the 
rales, impurely vesicular, never brunt hiat: the character of the vesicular breathing 
is changed only in so fur as it is remarkably sharp , loud (" puerile ”). and prolonged, 
especially in the expiratory excursus [prolonged expiration!. This is easily explain- 
able by the narrowing of the hronehial tubes, by the swelling of the mucous membrane, 
and liy the fact that expiration, as the passive act of respiration, is characterised by 
A certain degree of slowness until the expiratory muscles intervene more actively at 
a certain stage of the respiratory impairment. If the obstruction to expiration is 
especially striking, u synchronous spasm of the bronchial muscles (asthma) is to be 
thought of, or an emphysematous lessening of the elasticity of the pulmonary 
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alveolar walls. If larger bronchi are obstructed by secretion, the vocal fremitus may 
be temporarily suspended, and respiration is very apt to become dyspiuric. the type 
of respiration in particular an accelerated one ; but here, in contradistinction to the 
more lasting stenosis of the air passages in catarrh of the finer bronchi, it would 
always be a question only of a transitory dyspnoea, which disuppeurs upon removal of 
the secretion by cough. 

Engorgement Symptoms. — Cyanosis developing with the impairment of respira- 
tion becomes a lasting one mid with it the other signs of engorgement develop (en- 
largement of the liver, gastric and intestinal catarrhs, decrease of the amount of urine 
containing albumin, dropsy, dilatation and hypertrophy of the right ventricle), if 
the bronchial catarrh laconics more intense and chronic . These symptoms take, 
place on account of the emptying of the veins becoming deficient, owing to impaired 
expiration and to the cough, and the activity of circulation, which otherwise is brought 
about by normal respiration, ceases, the change in volume of the lungs being impaired 
owing to the obstruction of the bronchi. However, engorgement symptoms are always 
only insigniiicant and ne\er become as intcusc aH in emphysema, unless pulmonury 
emphysema — which lcnlly is a quite common sequela of chronic bronchial catarrh — 
or pei i bronchi tie, respectively interstitial pneumonic processes, develop, especially in 
conscq uence ot syphilis. 

Chronic Bronchitis. — Ot heiwi.se the symptoms of chronic bioncinal catarrh do not 
ditrer from those just dcscrilwd in the acute form. But. the long dm at ion of the 
catarrh is the cause that it gradually extends also to the finer bionehi; that the 
sibilant rales ineica.se; that emphysema and ectasis of the bronchi develop, and that 
the sputum becomes of a peculiar quality; sometimes the secretion is sparse, viscid, 
gray, translucent, coming iroin the finer bronchi, and expectorated litter severe ex- 
citions by cough ("cat.ni lie see ” of Luenncc). at other times it is very abundant, 
puriforui, cellular (bionchori Inca puriformis ) , or deficient in cells, serous, abundant, 
filiform ( In onehorrhcea serosa, pituitosa), or, again, ot a foetid odour as in pulmonary 
gangrene (bronchitis put uda ). • 

etiological Factors. — The diagnosis ol hionehitis is supplemented b> the observa- 
tion of tin* adiologicul iactois in the individual ease. The piineipal causes are: in- 
halation of dust (especially coal, iron, and stone dust, tobacco and cotton dust in 
factories), inhalation of iiritnting gases (chlorine, etc ). in tedious (often brought 
on by cold), intoxications (iodine, bromine, alcohol), and constitutional diseases, 
nephritis, etc. Engorgements are predisposing factors for bioiielual, the same as for 
other catarrhs, and it is well known that hionehitis is among the most frequent 
symptoms of pulmonary emphysema and ol cardiac aflcctions. 

If the bronchial secretion decomposes within the bronchi, due to the 
effect of micro-organisms, and if Ibis decomposition continues, this con- 
dition is usually diagnosticated as a special form, jmlritl bronchitis. 

PUTRID BRONCHITIS 

Putrid Bronchitis. — Tin’s affection is comparatively rare, and its diag- 
nosis causes difficulties often because the sputum shows the very same 
qualities as that in bronchiectasis and in pulmonary gangrene — viz., 
the foetid putrid odour and the well-known separation into three layers 
upon standing — an uppermost green-yellowish, containing frothy globules 
of sputum, a middle, transparent, serous one, and the lowest with the 
appearance of ;i purely purulent sediment with white-gray plugs, first dis- 
covered by Dittrich, enm-isting of detritus, fat, margarie acid, and fungi. 

Differential Diagnosis. — It Is therefore very easy to mistake those two 
affections for putrid bronchitis. Its differentiation from pulmonary yan- 
yrene offers the least difficulties, comparatively, in which, although elastic 
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fibres are usually absent, the same as in putrid bronchitis, shreds of pul- 
monary parenchyma are always present, and in which, besides, the decay 
of the pulmonary tissue is indicated by physical changes of the lungs. The 
differential diagnosis between putrid bronchitis and bronchiectasis pre- 
sents much greater difficulties, in fact the differentiation is impossible if 
the latter affection does not form large cavities. Because the appearance 
of the sputum is not characteristic here — it is the same in both affections — 
hut only the pronouncedly jerky expectoration of the same with attacks of 
cough and the demonstration of cavity symptoms, which arc sometimes 
present and absent at others, decide in favour of bronchiectasis. A per- 
forated sloughing empgemn may also furnish a sputum which, at the 
first glance, may be mistaken for that of putrid bronchitis; but in favour 
of a perforating empyema are the purely purulent condition of the sputum, 
and, secondly, the great influence which change of posture exercises upon 
the ease of the expectoration and the profuseness of the sputum, and also 
upon the borders of the dulness over the thorax. But all these symptoms 
are also characteristic of the picture of bronchiectasis with formation of 
large cavities, so that, in many cases, only the careful consideration of the 
history will dear the diagnosis. 


('AIM LLAU V BRONCHITIS 

Capillary Bronchitis. — Essentially different from the above-described 
forms of bronchitis, and presenting various diiliculties in diagnosis, is the 
clinical picture of that variety of bronchitis which attacks the finest 
bronchi and is accompanied by severe disturbance of the respiratory func- 
tion — viz., bronchitis capillaris s. suffocatira [capillary bronchitis]. It 
occurs principally in children, in whom it may become ven dangerous to 
life. The simple observation of the anatomical conditions shows that this 
form of bronchitis is principally characterized by the sequences of the ob- 
struction of the respiratory passages — i. e., by asthmatic symptoms or even 
severe dyspncca, which is only slightly improved by the cough, because only 
little or no secretion is passed from the finest branches of the bronchi. 
Deficient respiration finally manifests itself by engorgement symptoms, 
cyanosis, and other signs of earbonie-acid poisoning. The insufficient en- 
trance of air into the alveoli is also manifest in the conduct of the epigas- 
trium and of the hypochondria! region aside from the anxious efforts of the 
patients to supply oxygen to the lungs by an appropriate position and by 
exertion of the auxiliary respiratory muscles. The epigastrium and the 
hypochondria! region are retracted during inspiration in such conditions, 
in contradistinction to the. normal inspiratory bulging in accordance with 
the deficient entrance of air into the inspiratorily expanded thorax. 

Inspiratory Retraction of the Epigastrium. — The more complete the obstruction 
of the finei hiotichi, the moie the pliant |>ortioiis of the lower thoracic aperture 
arc houml to he drawn inward by the pressure of the external atmosphere. This 
symptom is an actual diagnostic .scale for the intensity of bronchial obstruction in 
children. The air, uliicli enters the bronchi upon inspiration, forces out the upper 
portions of the thorax, especially the supraclavicular anil infraelavicular regions, in 
contrast to the ul>ove-iiieiitioiicd retraction ol the lower portions. 
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Acute Inflation of the Lungs. — The upper portions, therefore', are in a condition 
of acute inflation, of permanency of the inspiratory expansion, in so far as the inflated 
alveoli are no longer sufficiently emptied by expiration. This insufficiency ot the ex- 
piratory energy proper, again, is caused by the fact that, owing to the excessiw* 
inspiratory expansion of the alveoli, the elasticity of the pulmonary' tissue is tem- 
porarily impaired; and this condition is intensified by violent attacks of cough which 
force the air into the upper portions of the lungs during the forced expiration, which 
is sometimes accompanied by temporary closure ot the glottis. This condition is rec- 
ognised by bulging of the upper portions of the lungs, decrease of the respiratory in- 
spiration in these portions, and by e\entual demonstration of a decrease of cardiac 
dulness. 

Percussion, Auscultation, Vocal Fremitus. — Vocal fremitus is impaired 
or temporarily suspended owing to obstruction of numerous bronchioles by 
secretion, but, nevertheless, the percussion sound at the thorax is not altered 
-T*aiul this is a characteristic symptom for the diagnosis. If dull areas 
arc found, it is always a question of transitory or lasting complications, 
usually atelectasis or broncho-pneumonia . 

Differential Diagnosis. — Atelectasis i,s characterized by disappeaiance of the dull 
areas it the patients for some tune assume a posture on the side opposite to the dulness 
and draw deep breaths. 

lironeho- (catarrhal) pneumonia must have assumed large dimeiisiuiis if the per- 
cussion sound is to appear dull. Jint this tiecpient complication ot capillary bion- 
clutis can he almost positively diagnosticated, even in the absence of marked ehanges, 
on percussion, it the. fever rises to 10:p/ s ° F. and a I Hive, while the temperature in 
capillary hioiichitis, although inei eased in eontnist to other forms of bionehitis, only 
exceptionally leaches 103° F.. and usually remains at 102° F. Noonci or later there 
will occur broiiehi.il breathing and tuithcr signs of infiltiatiou in broncho-pneu- 
moiiia, so that tin 1 diagnosis of this afleelion can now he made with celt unity. 

Much moie difficult in diagnosis is the addition of another complication, \iz., acute 
nuluny tubciculosis , that is, the dillricntiation ot the lattei a licet ion from a simple 
capillary bronchitis. The presence of miliary tuberculosis is indicated, abo\c all, by 
the sew* lily of the pathological pictiue, the inherited picdisposition to tuberculosis, 
the dciuonstiation ot chonoid tubneles, and of swelling ot the spleen and the man- 
lier of diffusion of the crepitant rales which here are concentrated m the apex, Imt at 
any rate not only' in the lower poitions ot the lungs. However, the diagnosis rcniaius 
doubt till in this respect in themajonty ot cases, because the objective manifestations 
oi both aflcctions often do not diiler at all, and because tubercle bacilli are usually 
not demonstrable in the sputum, which is but rarely expectorated by small children — 
i. e., only in those eases m which the dissemination ot the tuberculous virus originates 
in a usually latent pulmonary aiea. 

Auscultatory Symptoms of Capillary Bronchitis. — The physical signs of 
capillary bronchitis, besides those already mentioned, are mainly delected 
upon auscultation. According to the scat of the catarrh in the bronchi- 
oles, fine* suberepiiant rales are heard which sound very similar to crepitant 
rales, but differ from them in so far as they are also observed upon expira- 
tion. They are usually heard loudest posteriorly, and do not show traces 
of consonance, and the breathing is vesicular so long as no complication 
exists. 

Cough and Sputum.— The cough is usually more violent at the onset 
than later on; it may bo entirely absent in small weakly children in whom 
the strength required for coughing is wanting. Even if it is intense, it 
produces but little secretion, as mentioned above; at the onset slimy, viscid, 
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later it becomes more of a sputum coot u in, which, if expectorated in water, 
eventually reveals its origin from the finest bronchioles, because the viscid, 
airless secretory masses which are expectorated from the latter, sometimes 
hang like threads under the air-containing sputum which comes from the 
larger bronchi, and which floats on the surface of the water. 

Spirals. — Sometimes it is possible* to demonstrate in these thread-like forma- 
tions the peeuliar spirals which weie first exhaustively described by Curschnuum. 
We may find them in the sputum, if differentiated, white, serpentine, thick fibres 
can he seen in the same maeroseopically, beside the dill use formless mass of sputum. 
Microscopically we then usually sec a central fibre around which dense* delicate 
spirals appear to Ik* entwined. Not only the exterior spiral twistings, but also the 
central fibres consist of mucin, not fibrin, as their chemical constitution shows, ac- 
cording to A. Schmidt; Charcot's crystals (glistening, long-drawn octahcdra) are 
sometimes found, besides. These* spirals are supposed to arise, according to the 
most recent investigations, in such a manner that some viscid masses of mucus, which 
are secreted in the finer bronchi, become picssed by the expmitoiy air current and are 
then twisted. The spiral twisting, according to F. A. Hoffmann, is the consequence 
of the, as he assumes, anatomical conduct of the corhsciow-Iike course of the larger 
and finer branches of the bronchi. It seems that the cenfial thread is no independent 
structure hut is produced solely hy an increase in consistence in Hie axial portions of 
the solid-soft masses of mucin. Besides in capillaiy bronchitis, the spirals are tound 
in various other pathological processes a Heeling the icspiratory tract, in fihiiuous 
bronchitis, pneumonic infiltiations, and, above all, also in bronchial asthma. Their 
occurrence, therefore, is not pathognomonic ot capillaiy bronchitis, but it always 
proves that an inllammatoiy piocess exists in the liner bronchi with exudation of 
mucus, which .sometimes is to he* considered as the expression ot a capillaiy bronchitis, 
at other times as an accompanying symptom ot the alxjvc-iiuiiied rcspiratoiy ulleclions 
(see p. 105). 


FIBRINOUS BRONCHITIS 

Fibrinous Bronchitis. — In ran* cases there occurs an extensive coagu- 
lation of fibrin m the liner and larger bronchi. Then actual casts of the 
bronchi, in the shape of ramifications, arc expectorated which, placed 
upon a black plate and suspended in water, beautifully prove their origin 
in the bronchi and bronchioles (fibrinous bronchi I is). The coarse coagu- 
lations are often several (up to 10) centimetres long, usually hollow, con- 
taining air bubbles, plainly stratified in cross sections. The surface is 
sometimes impregnated with blood. The microscopical examination shows 
that the structures (‘(insist of numerous fibres between which are embedded 
closely crowded white blood corpuscles, here and there also Charcot's 
crystals. The coagulations dissolve slowly in alkalis; upon addition of 
acetic acid or hydrochloric acid they swell. The diagnosis of bronchial 
croup becomes quite certain, of course, if the above-named structures are 
expectorated; it is necessary, however, to investigate whether they are 
actually of a fibrinous character, because cases occur in which they consist 
of inspissated mucus (psnldo fibrinous branch if is). The process may occur 
in the chronic and in the acute forms ; it seems that the former has nothing 
in common axiologically with the hitter. 

The diagnosis is further supported by determining the consequences 
which are due to the occlusion of the bronchi. These are: Feeling of 
suffocation, cyanosis, greater respiratory frequency, considerable decrease 
of the respiratory excursus of that half of the thorax, the main bronchi 
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of which are clogged with extended coagulation formations, absence or 
lessening of the respiratory murmur in these portions , while the note upon 
percussion remains unchanged and clear, so long as the formation of coag- 
ulations does not extend to, or originate in, the alveoli, or atelectasis arises 
later on in those portions of the lung which correspond to the extension 
of the obstructed bronchi. If the coagulations are expect orated with very 
violent efforts of cough, all these symptoms disappear, to recur upon the 
repetition of the coagulations, which is characteristic in contradistinction 
to other forms of bronchiostcnosis. The simultaneous haemoptysis, which 
sometimes precedes, at others accompanies the ex pectoral ion of the bron- 
chial coagulations, may also be turned to good account diagnostically ; the 
fact Unit a laryngeal croup or a croupous pneumonia lias preceded a bron- 
chiostenosis may in a doubtful case point to the existence of a fibrinous 
bronchitis. The above proves that a great many of the symptoms of 
fibrinous bronchitis coincide with those of bronchiostcnosis. 

iEtiological Points of Support. — The consideration of the axiology furnishes but 
few points of support that are npplieahle to the diagnosis of fibrinous bronchitis. 
Fibrinous bronchitis has been observed in the course of various infectious diseases 
(tuberculosis, scarlatina, diphtheria, pneumonia, etc.), and as a direct result of the 
action of injurious substances upon the respiratory mucous membrane; in some eases 
no cause can he found. Staphylococci have sometimes been demonstrated ill the char- 
acteristic sputum recently; it may la* permissible, therefore, to assume that it is a 
question of staphylococcic infection in ihe “ primary ” form of fibrinous bronchitis. 


BRONCHIOSTCNOSIS 

Bronchiostenosis. — The symptoms of this affection will, of course, occur 
as soon as the lumen of the bronchi is narrowed to a considerable extent 
for some reason or other. The pathological picture resulting therefrom 
is rather uniform, and the diagnosis of bronchiostcnosis can be made easily 
and with certainty. It is self-evident that the respiration is impaired, 
respectively altered, the more so, the speedier the stenosis has occurred. 
But the symptoms will vary according to the narrowing of the respiratory 
canal being located above or below the bifurcation of the bronchus — i. e., 
therefore, ueceording to the presence of a tracheal or a bronchial stenosis. 
It should lie remarked, however, that narrowing of the fine bronchi cannot 
be counted into the last-named category, because the symptoms caused 
thereby are entirely different and form an integral part of certain other 
well-characterized pathological pictures, viz., capillary bronchitis and 
bronchial asthma. 

It is obvious that a more or less developed occlusion of the trachea 
and large bronchus impairs respiration, and is bound, therefore, to cause 
dyspnma and the other signs of suffocation, i. c., laboured respiration, 
cyanosis, and an increase of blood pressure, with irritation of the vascular 
nerve centres. The pulse becomes tense and large, but may also become 
slowed and, besides, shows the respiratory fluctuations of blood pressure 
most markedly in the sphygmographic picture with pronounced dyspmea, 
so that, eventually, a distinct inspiratory intermittent pulse is observed. 
If the impaired respiration lasts for some length of time the influence of 
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normal inspiration, which promotes the emptying of the veins and the 
pulmonary circulation, diminishes, and the sequels of engorgement — dila- 
tation of the right heart, hypenemia of the liver, lessening of the urinary 
secretion, etc. — will not fail to appear. The respiration type is charac- 
teristic in bronchial stenosis, especially that of the inspiratory dyspnoea, 
i. e., the inspirations are principally impaired; they appear prolonged, and 
are executed with the aid of the auxiliary inspiratory muscles, the scaleni, 
sternocleidomastoid, etc., with a great exertion of energy, and as, never- 
theless, sutlicient air is not introduced, a displacement worth mentioning 
of the lower borders of the lung docs not oecur. On the contrary, an 
inspiratory retraction of the intercostal spaces, of the supraclavicular and 
epigastric regions becomes manifest. The number of respirations is 
lessened, upon the whole, because an unusually long time is taken up by 
the inspiratory act before the nerve fibres, which stimulate the expiratory 
centre reflexly, attain a condition of stimulation. 

Location of the Obstruction to Respiration. — The signs described so far 
in regard to the diagnosis prove that an obstruction to respiration exists 
which chiefly impairs the inspiratory act. Its location is determined by 
careful physical examination . 

Results of Percussion. — remission reveals that no chan ye is demon- 
strable of Ihe pulmonary resonance in spite of dyspmea. This in itself 
removes from the diagnosis those causes of the d\spmea which consist in 
an obstruction of the alxeolar respiratory surface by fluid and inflamma- 
tory exudate, or in compression of the lung by h\drothora\, pleuritic exu- 
dates, tumours, etc. But now wo must decide whether the dyspmea is of 
cardiac or nervous origin, or whether it is caused bv an obstruction to the 
passage of air in the uppermost air tracts of the larynx, trachea, and larger 
bronchi. 

Results of Auscultation. — The results of auscultation will show most 
plainly that the first-named conditions are not present, hut a stenosis of 
the upper portions of the respiratory tract causes the dyspmea. Although 
the vesicular murmur is not replaced by bronchial breathing, as is the case 
in displacement of the air from the alveoli, yel il is considerably weakened , 
or may not be audible at all , which is in remarkable contrast lo the. pres- 
ervation of the loud percussion sound over the respective, portions of ihe 
tuny . A decrease of vocal fremitus can be determined at the' same lime, 
and upon respiration a peculiar hissing and gasping, so-called stenotic 
sound is heard, usually audible at cjuito a distance. 

If the diagnosis of a stenosis of the upper air passages lias thus become 
established beyond doubt, the question suggests itself in wlmt portion 
of the same is the obstruction located, a question, the solving of which 
presents not only diagnostic, but, above all, the greatest therapeutic 
interest.* 

Differential Diagnosis between Laryngeal and Bronchial Stenosis. — 

In favour of stenosis of the larynx are: The very marked upward and 
downward movement of the larynx, which often amounts to several centi- 
metres, upon inspiration and expiration. The respiration takes place with 
the head bent backward (Gerhardt). Furthermore, a careful observation 
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of the acoustic character of the stenotic sounds usually at once allows the 
recognition of the larynx as tlu» locality in which it arises, hut, ubo\e all, 
the positive finding of the laryngoscopical examination, which demon- 
strates oedema of the glottis, croup, etc., as the cause of the condition, 
(Compare also p. 77.) However, it should not In* forgotten that bron- 
chial and laryngeal stenosis may sometimes exist simultaneously. 

The following symptoms point to tracheal . respectively bronchial steno- 
sis: Aside from the negative laryngeal finding, the slight displacement of 
the larynx upon forced respiration, in which the head usually appears 
to be bent, not backward, but rather slightly forward; furthermore, the 
relatively insignificant diminution of the number of respirations and, final- 
ly, that the consequences of the inspiratory thinning of the air in the 
thorax (retraction of the thoracic wall, etc.) are often not very marked. 
According to the seat of the impediment to respiration above or below 
the hi fu real ion of the bronchus, the picture of the a (Tec t ion will vary 
slightly, inasmuch as in stenosis of the lumen of one bronchus the re- 
spective half of the thorax will remain visiblv behind, while the healthy 
side becomes excessively expanded, and {lie lung falls into a condition of 
inflation so that the diaphragm is low and the borders of the lung appear 
extended in all directions. The characteristic gasping stenotic sounds, 
which may also he palpable, diminution of the vocal fremitus and of the 
vesicular murmur, with a loud percussion note, can he determined on the 
affected side. The voice is usnallv faint, hut the condition of flic same 
must under no consideration Ik* used as a sure characteristic sign between 
laryngeal and bronchial stenosis; neither is the presence or absence of 
cough decisive. 

After the diagnosis of tracheostenosis or hronehiostonosis has been 
established after the above-described method, it remains onh to find the 
manner in which it has occurred, especially as the therapeutic measures 
depend essentially upon the decision of this question. 

etiological Diagnosis of Bronchiostenosis. — Primarily it will have to bo investi- 
gated whether eompi cssion is pi esent — i. e., whether pressure is exerted from the 
adjacent parts upon the trachea or the main bronchi. The presence of goitre, the 
most frequent cause of tiaeheostenosis, is to he considered above all; eventually also 
a Mihslcmal goTtio; tumour of the u'snphagus may also pioduce tiaeheostenosis. lint 
I do not advise the use of the sound in the latter organ for diagnostic purposes (ex- 
cept possibly w ith a soft rubber sound without a stylet ) , because a posit i\ e result 
will not he obtained in most eases, ns an (esophageal stenosis, which may eventually he 
found, is, of course, produced by the same compression which causes the tracheosten- 
osis and, on the other hand, the sounding may actually he dangerous to life, es- 
pecially in aortic aneurysm . As to the latter, the aneurysmal distention of the aortic 
arch often leads to tracheostenosis and bronchiostenosis; the diagnosis is easy in some 
cases, impossible in others. Mediastinal tumours are not infrequently the cause of 
tracheal and bronchial stenosis, and the formation of tumoms in the lung proper 
(pulmonary carcinoma) may also lead to the same result. It is furthermore neces- 
sary never to neglect the examination of the heart, as pericardial exudates and dilata- 
tions of the left auricle have been found in rare cases to ho the cause of stenoses of 
the bronchi, especially of the left bronchus. Enlargement of the bronchial lymph 
glands lias also often been demonstrated to be the cause of bronchiostenosis ( t he pos- 
sibility of the latter should be considered, if tuberculosis, respectively “ scrofulosis ” 
can indubitably be demonstrated). 

8 
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If no points of support are found for the presence of the affections mentioned 
which may cause a bronchial stenosis, and if, furthermore, no alterations of the bony 
structures of the thorax can be demonstrated which may produce compression (as, 
for instance, a gin vita ting abscess which originates in a carious vertebra), then we 
must think of those causes of brunch iostenosis which are situated within the bronchial 
lumen propci and which obstruct and linnow the same. In the first place we must 
consider the sputum which may be present and the condition of the same. The ex- 
pectoration of bronchial casts, which we have especially considered when describing 
fibrinous bronchitis , often clears the diagnosis at once, which often may be doubtful 
etiological ly. It is also permissible, if the sputum points to bronchitis, and if other 
symptoms are picsent which are in favour of the presence of considerable bronchial 
catarrh, to think of an inflammatory thickening of the bronchial wall . However, this 
connection is rather rare, and only when all other causes for the formation of a 
stenosis have been excluded is it admissible to make a presumptive diagnosis in this 
direction. Equally uncertain is usually the diagnosis of a carcinomatous infiltration 
of the bronchial wall or of polypi and other neoplasms in the w r alls of the large air 
passages, unless the neoplasms are located in the trachea and can be seen upon 
tracheoscopical examination. At most, a provisional diagnosis could be made of car- 
cinomatous bronchiostenosis if recurring humiorrhagic bronchitic sputum occurs, the 
course of the affection is afebrile and swelling of lymph glands in the throat or in the 
axilla or unfounded cachexia set in. If bronchial stenosis develops rapidly after the 
inhalation of pungent vapours, acute oedema of the bronchial mucous membrane may 
be surmised. The diagnosis reaches a greater degree of certainty if, in the later stages 
of syphilis , tracheal or bronchial stenoses occur, in which ease cicatricial calcareous 
processes of a specific nature may be looked for in the trachea and bronchi (especially 
often in the bifurcation, as it seems). The diagnosis of u syphilitic character of 
bronchiostenosis can be made with a great deal of probability if the bronchitis which 
causes tile latter condition is accompanied by the expectoration of a m uco- purulent 
sputum and when, at the same time, the larynx is affected sy politically, which can 
be easily determined by larjngoscopical examination, or when palatal defects, glan- 
dular swellings, etc., turn the diagnosis into a certain direction. The etiological 
diagnosis is easy if in tracheotonnzcd patients a tracheal stenosis develops, caused 
by granulation proliferations due to irritation of the cannula; these proliferations 
may dangerously narrow the lumen of the trachea. The diagnosis is also compara- 
tively cei tain if it is a question of foreign bodies which have entered the trachea 
and bronchi — for the reason that foreign Ixidies modify the usual pictuie of sten- 
osis of the large air passages charactei istically in several particulars. Inasmuch, 
namely, as the foreign bodies in the trachea often change their location, they limy 
cause sudden attacks of suffocation. It may also be* that in certain postures of the 
body the position of the foreign body may become changed, thus temporarily increas- 
ing the dyspmeu, for which reason the patients will remain in a certain posture in 
such cases, carefully avoiding a change of the same. Of course, the history — i. e., the 
statement — of the patient that a foreign body has entered the trachea or bronchi, 
often directs and strengthens the diagnosis. But it should not lie forgotten that the 
entrance of a foreign body sometimes occurs un perceived, and it does not cause symp- 
toms of stenosis until after some time, after it has expanded, and is not until then 
able to obstruct the air passages. It may be mentioned, finally, that a stenosis has 
also been observed in hysteria which is dependent upon a spastic contraction of the 
tracheal and bronchial muscular structure. 

# PERFORATION OF THE BRONCHIAL WALL 

Perforation of the Bronchi. — By way of supplement I wish to refer to perfora- 
tion of the bronchi. This may occur either from the invasion of aneurysms or ab- 
scesses from without into the bronchial lumen, or from within outward, owing to an 
erosion of the bronchial wall by ulcerations and foreign bodies in the bronchi. The 
diagnosis is not so difficult as it would a priori appear, provided that the perfora- 
tion causes a communication between bronchus and cpsophagus. In such cases, namely, 
there occurs a symptom which at once joints to that event. The swallowed food 
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will be brought up with n certain regularity by attacks of cough (and that with an 
absolutely intact condition of the larynx). The assumption of a bronchial perfora- 
tion becomes a certainty, if comparatively muvh air escapes from a sound which is 
introduced into the (esophagus, and if the condition is such that, as was the case iii 
an instance of my observation, a poicnful run rut of air (extinguishing a light) 
suddenly escapes from the oesophageal sound, which is gradually pushed down or 
slowly retracted from the stomach, at a certain place of the 'esophagus, and this 
occurs with quiet breathing (in which the normal pressure 11 actuations of the air in 
the introduced sound are scarcely perceptible) . This is brought about in such a man- 
ner that the window' of the sound, during the gradual upwafd or dowmvurd passage, 
reaches the perforation, thus suddenly allowing unobstructed entrance of the ex- 
piratory current into the lumen of the sound, while this is not the case above or below 
this place. 


BRONCHIECTASIS 

The diagnosis of bronchial dilatation does not offer any difficulties in 
a great many eases, so that the bronehieetatie cavity is found post mortem 
at the assumed place; however, in a still greater number of eases the 
pathological condition of the lung remains undiscovered, and is found at 
autopsy as a not diagnosticated, secondary finding, surprising those who 
expect bronchiectases only when tin* symptoms are marked. Jt we con- 
sider the pathological picture of that form of bronchiectasis which allows 
of a positi\c diagnosis, we shall find that the sputum alone is so character- 
istic in sonic cases that the diagnosis may be made from the appearance of 
the same, although not with absolute certainty, yet with a great ileal of 
probability. 

The Sputum in Bronchiectasis. — The sputum is niuco-purulent, of a 
dirty, yellow-green colour, the same as in chronic bronchial catarrh, hut, 
in contradistinction to the sputum in the hitter affection, it is mostly foul- 
smelling, because it has decomposed. However, the odour of the sputum 
in bronchiectasis is usually not so intensely betid and acrid as in putrid 
bronchitis and pulmonary gangrene, because generally it is expectorated 
relatively early and completely, therefore does not have much time to 
decompose. It is particularly t haractcristic of the sputum in bronchiec- 
tasis that la rye masses of it are expectorated at once (“ mouthful" expec- 
toration). This is obviously due to the fact that the wall of the dilated 
portions of the bronchi has gradually become insensible to the irritation 
of the secretion contained therein, so that a further accumulation of 
sputum, without relief by cough, is possible. But so soon as a part of the 
accumulated sputum enters the lumen of the noneetatie bronchi which 
communicate w T ith the cavities, the mucous membrane of the bronchus 
reacts very energetically upon the partly decomposed sputum, and the 
coughing continues until the latter is more or less completely expectorated. 
This proves that remaining quietly in the same posture of the body, ihostly 
upon that side which is the seat of the bronchiectasis, suppresses the 
cough, while a change of posture produces attacks of cough which again 
cause large masses of sputum to be expectorated suddenly, so that the 
patient’s mouth is entirely filled with sputum after a few efforts of cough- 
ing. The expectoration occurs periodically with long pauses intervening, 
during which no, or but little, catarrhal sputum is discharged. The char- 
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acteristic Eroiu-li i<‘c*lul i<* sputum sometimes, the same as that of putrid 
bronchitis, separates in the well-known three labors, the lowest of which 
forms a thick purulent sediment. A micmsenpicul examination of the 
same will re\eal pus cells, epithelial cells, both having partly undergone 
fatt\ degeneration, also cnMals of hit t \ acids, and sometimes red blood 
cells which, if present in large quantities, cause a more reddish appearance 
of the sputum, and which, in rare cases, may gi\e rise to the formation of 
hicmaloidin crystals. The presence of elastic fibres or connective-tissue 
shreds, which are also found occasionally, proves that the wall of the dis- 
tended bronchus is affected and breaking down. The following micro- 
organisms, especially, are found in hronchieetatie sputum: Streptococci, 
staphylococci, pneumococci, and the bacillus eoli communis, which may 
give rise to fever and c\entually produce a septiciemic infection. 

Physical Demonstration of Bronchiectatic Cavities. — Although the 
diagnosis of bronchiectasis can be made with a great deal of probability in 
accordance with the abo\e description, and still more so, the more 1 the 
periodical expectoration of very large quantities of split u in manifests itself, 
the diagnosis does not become positive* until raritie s hare been demon - 
si ruled m the pulmonary structure, proxielod they arc* superlieial enough 
to be accessible to plnsical examination. If this is the ease, tympanitic 
or tympanitic-metallic percussion notes may lie expected, tin* cracked-pot 
sound, and a change of note. Auscultation will rexeal bronchial breath- 
ing, eventually witli a metallic quality, moist, ringing Wiles, and bron- 
chophony. Increased vocal fremitus may he looked for on palpation 
All these characteristic symptoms are absent if the rarity is /died with 
secretion; but all , or at least some of them , may suddenly become promi- 
nent if the contents of the rarity are discharged by a spell of eonyhiny. 
This is a very important diagnostic consideration. To show “ cawtv signs,' 1 
the cavities must he superficial or, at least, Ik* surrounded by consolidated 
tissue 1 , the presence of which is of principal significance in this ease for the 1 
bronchial breathing and the bronchophonv to become audible. The* in- 
crease of the vocal fremitus is also in part connected with this condition, 
and in part with the fact that the cavity is in direct communication with 
the larger bronchi, and that the \ocal vibrations may lie transmitted un- 
(liniinished through the latter, in fact, may ho intensified by reflection 
from tin* resistant walls of the cavity. It w r ill he necessary for us to con- 
sider these conditions repeatedly. 

It is also the consolidation and atrophy of the pulmonary tissue existing 
in the neighbourhood of .the bronchiectasis which explains the deficient 
respiratory excursus and the flattening of the thorax in the region of the 
bronchiectatic cavity. 

Differential Diagnosis. — It is obvious that bronchiectatic rarities are 
very apt to he confounded with phthisical cavities, especially as there oan- 
i\pt ho any doubt, anatomically, that bronchiectatic factors are largely 
responsible for the formation of tuberculous cavities in the lungs. 

Tn practice usually the prognostically and therapeutically important 
question is to be decided, whether caseous processes and tuberculosis are 
present in the individual case besides a bronchiectatic cavity or not. The 
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answer to this question i& easy, since we know that the constant absence of 
tubercle bacilli in the sputum is against the presence of pulmonary tuber- 
culosis. It is less of a olinieo-diagnostic than of an anatomical and ictio- 
logioal interest to consider whether the origin of the cavity is caused by 
processes of decay which affect the pulmonary parenchyma, or whether the 
broiichieetatie cavity is due principally to a yielding of the bronchial walls 
to the inspiratory and expiratory pressure, to the overpressure of the en- 
gorging secretion, or to the train of atrophic processes in the lung acting 
from without and to pleuritic calcareous formations: it is the history, 
principally, in such eases, which is to he taken into consideration. 

If the cavity is located in the apev of the lung, especially if both apices 
show symptoms of catarrh and consolidation; if the* expectoration of the 
sputum occurs in small intervals and not, as explained above, in large 
masses and in sudden eruptions; and if the sputum contains plenty of 
elastic film's, the diagnosis of eaviiv caused b\ caseous decay of the pulmo- 
nary parenchyma is permissible. lIowe\er, it should not be forgotten that 
bronchiectases are not so rarely also found in the upper lobe, even, although 
very seldom, in both apices. The fc\er existing in these conditions should 
he considered with caution from a differential diagnostic aspect, because 
sometimes the non-tubcrculous bronchiectasis is also accompanied by fever. 
Neither do hypertrophy of the heart and engorgement symptoms, occurring 
in the course of bronchiectases in consequence of atrophy of the lungs, speak 
directly for bronchiectasis and against tuberculosis, because, in my experi- 
ence, secondary hypertrophy of the heart is not so infrequent in tubercu- 
losis as is usually supposed. 

Sacculated Pyopneumothorax.— The differential diagnosis is more dif- 
ficult, in fact generally impossible, hetw<»en bro/n hie< mu! sat t utatefl 
empyema which has perforate it into the tunys or bronchi . The cavity 
symptoms, the retraction of the thorax in certain regions, the evacuation 
of abundant purulent fielid sputum, which depends upon change of posture, 
are uniformly present in both pathological conditions. The presence of 
hu'inntoidin and cholesterol crystals, which form upon long-lasting stag- 
nation of purulent masses, may lie made use of in the diagnosis of empy- 
ema ; hut, to arrive at a somewhat positive diagnosis, it is necessary that 
more symptoms present themselves. Especially the history should bo 
known, i e., the course of the disease should distinctly point to the devel- 
opment of a suppurative pleurisy with sudden perforation. If the pus at 
the same time perforates externally, the diagnosis becomes at once clear, as 
a rule, although outward perforation of a broiichieetatie cavity may also 
occur in rare 1 cases. 

Abscess of the Lungs. — It is also possible that an abscess of the lungs 
perforating into the* bronchi may simulate bronchiectasis. Hen*, too, the 
observation of the historv is primarily decisive* regarding the diagnosis, 
especially preceding fibrinous or embolic pneumonia, trauma of the lungs 
or bronchi. Furthermore, the sputum differs from that in uncomplicated 
bronchiectasis or sacculated perforating pyotliorax in so far as in ala-cess 
it is usuallv purely purulent, of a flavourless, non- feet id odour, and con- 
stantly contains shreds of pulmonary parenchyma, while elastic fibres and 
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connective-tissue particles are only exceptionally found in the sputum of 
bronchiectasis — namely, only when the tissue surrounding the cavity be- 
comes eroded later on, or if actual gangrene supervenes. 

Gangrene of the Lung. — The latter manifests itself by the penetrating 
odour of the sputum, which is of a dirty-gray colour and contains the char- 
acteristic necrotic pulmonary shreds and mycotic plugs, while the elastic 
fibres are entirely, or nearly, absent. Resides, the diffusion of the gangrene 
and the destruction of the pulmonary tissue caused thereby is a quicker 
one, eventually very rapidly progressing, which can easily be demonstrated 
by plnsical examination. 

Putrid Bronchitis — Chronic Bronchial Catarrh. — It is sometimes im- 
possible to differentiate* from chronic bronchial catarrh, respectively putrid 
bronchitis, certain frequently occurring forms of bronchiectasis the course 
of which is uot accompanied by the formation of circumscribed large cav- 
ities lint with widely diffused, uniform, comparatively slightly pronounced 
dilatation of the bronchi. Much bronchiectases usually show absolutely 
the clinical picture of chronic bronchial catarrh, or, upon more intense 
decomposition of the secretion, that of putrid bronchitis. But the surmise 
of the presence of bronchiectases is permissible in such eases when the 
rales constantly remain in a certain part of the lung; the diagnosis becomes 
more certain if the rales become metallic owing to interstitial ly piieumon- 
ically infiltrated surroundings. 

Complications — Cerebral Abscess.— It is not pci miscible to infer fiom the com- 
plications which arc obseivid in the course of a bronchiectasis, viz., articular in- 
flammations, ccrebi a 1 abscess, etc., that a bronchiectasis is present, because such 
metastatic processes may occur also in other affections of the lungs which are accom- 
panied by absorption of pyogenic organisms. At any rate, the diagnosis of luonchi- 
ectasis, if it is doubtful — if, for instance, it is based solely upon the constant presence 
of rales at a certain locality ot the lungs — gains in certainty by an intercurrent 
cerebral abscess. 

A Case of Bronchiectasis and Cerebral Abscess. — I once observed such a caw*. A 
mail, aged twenty-nine years, was admitted to the hospital on June S, 1880. Four 
weeks previously lie observed a constantly progressing weakness of the left lower ex- 
tremity, which two days later advanced to the upper extremity. At the same time, 
during the lirst eight days, twi tellings occurred in Inith extremities, which gradually 
became completely p.uahzed. For jour yearn he Buffered from violent rough inth 
abundant sputum, trhieh nan fwhd , and occasionally htnnorrhuyiv for about a year. 
The examination of the lung revealed a relatively dull percussion note posteriorly 
below in the left base, no bronchial breathing at this place, hut coarse, large, moist 
rales. The analysis of the nervous symptoms pointed to a focal affection of the right 
hemisphae — hemiplegia of the extremities of the left side, of the left facial nerve, 
dilatation of the left pupil, left-sided disturbance of the muscular and temperature 
senses, and anaesthesia of the left extremities nnd of the left half of the face. On July 
4th severe headache occurred in the right half of the head, slowing of the pulse (52 
heats) ; three days later fc\er to 102.5° F., lasting about a week; increasing som- 
nolence. On July 14th severe pains in the left knee-joint; oil July 17tli severe 
larmidrosis | left |. On July 10th severe headache, vomiting, twitching in the extremi- 
ties of the right side, Jlexion contracture of the left extremities, lioth pupils narrow, 
pulse greatly retarded, death. The diagnosis was, in view of the coarse moist. rales 
being restricted to the left lower lobe during the entire course of the disease, bron- 
chiectasis of the left lower lobe; furthermore, cerebral abscess of the right hemisphere , 
and the probable seat of the latter was supposed to lie the internal capsule in the pos- 
terior portions. The autopsy revealed an enormous abscess , which had destroyed the 
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entire internal capsule inth the exception of the anterior upper portion ; the adjacent 
brain substance was ia a condition of white softening. The left lower lobe of the 
lung contained a convolution of ectatic bronchi, which were tilled with thick puru- 
lent mucus of a disagreeable odour. 

Hemorrhage of the Lungs. — Sometimes bronchiectasis is complicated, liesides 
cerebral abscess, by amyloid disease of the abdominal organs and by pulmonnty 
hwmorrhayc8. 1 do not, in this respect refer to the already mentioned, sparse ad- 
mixture of blood to the sputum which give to the hitter a meat-water-like appear- 
ance; but there also occur, in rare eases, profuse luemoptyses owing to the bursting 
of dilated veins of the bronchial wall or to the erosion of arterial twigs. The occur- 
rence of hoemoptysis, therefore, does not permit us at once to conclude in doubtful 
coses that tuberculosis is present and not simple bronchiectasis. 


BRONCHIAL ASTHMA 

Only such cases of dyspntea as arc caused by purely nervous disturb- 
ances and which anatomically are based on the absence of lesions, or only 
on such as aired the nervous system exclusively, should properly be clas- 
sified as bronchial asthma. If the conception of this affection is restricted 
to this narrow limit, its diagnosis will he rendered more precise. 

Symptoms of Bronchial Asthma. — The clinical picture is very character- 
istic: The most severe dyspnoea occurs in periodical attacks with the signs 
of venous engorgement and cyanosis. The patient is actually struggling for 
breath, and it is expiration principally which is obstructed and which is 
only accomplished with the greatest effort, so that the expiratory muscles 
are intensely strained, especially the abdominal muscles, which appear 
board-like in their rigidity. Often twice the usual time is required for 
expiration owing to impairment of the same, and the number of respira- 
tions in lolo is thus not increased in spite of the dyspntea, but, on the 
contrary, mostly reduced. The long-drawn-out groaning and hissing 
breath sounds which accompany expiration can be heard at quite a distance, 
while the inspiration, which expands only the upper portions of the thorax 
principally, although also hissing and forcible, lasts hut a comparatively 
short time only, and is less marked in view of the painful efforts at expira- 
tion. The consequences of dellcient passage of air on expiration, the 
most prominent cause of which may he supposed to be a spasm of the mus- 
cular structure of the small and smallest bronchi, is an acute inflation of 
the lung, which can be demonstrated beyond doubt by percussion. While 
the borders of the lung are normal, except during the time of attack, they 
expand very much bevond the usual limit during the paroxysm. The lower 
borders extend downward by several intercostal spaces, cardiac dulness is 
considerably reduced, the heart being eovered by the inflated borders of the 
lungs; yet the displaced borders remain the same during inspiration and 
expiration or only increase minimally on inspiration. The percussion 
sound is altered during the asthmatic attack; it is louder and of a peculiar 
note, which Biermer has designated as “bandbox sound.” On auscultation 
we will observe decreased vesicular breathing and sibilant rftles (correspond- 
ing to the groaning and hissing which can be heard from afar), which are 
especially intense on expiration and are the expression of stenosis in the 
small and smallest bronchi. They pass into small moist rales towards the 
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end of the attack, when a frothy gray-while sputum is expectorated with the 
smallest yellow plugs, in which the microscope will reveal, besides mucous 
cells, pigment cells — i. e., leucocytes and alveolar epithelium (which con- 
tains haemosiderin originating from small haemorrhages in the depth of the 
lung (von Noorden), and numerous Charcot crystals (Leyden)). The 
reason for this more abundant secretion of mucus towards the end of the 
attack is to be looked for in a iluxionary hypera?mia of the bronchial mu- 
cous membrane due to vuso-niotor nerve disturbance, as has become prob- 
able by the laryngoscopic determination of a congestion (Stork) of the 
trachea and large bronchi. The pulse is small but tense, in accordance 
with the dyspnoic condition of the blood; the heart sounds are only 
faintly heard, owing to the overlapping of the lungs over the heart. 

These symptoms of bronchial asthma are so marked that the diagnosis 
does not encounter any material difficulties. The expiratory character of 
the dyspnoea should be borne in mind above all. 

Differential Diagnosis. — This allows us to exclude quite a number of 
affections which are accompanied by inspiratory dyspnoea, thus various 
laryngeal diseases: (Edema and spasm of the glottis, spasm of the laryn- 
geal adductors, and paralysis of the posterior crico-arytienoid muscles, fur- 
thermore*, tracheal and bronchial stenoses. Expiratory dyspnera is found 
accompanying, besides bronchial asthma, emphysema and chronic bron- 
chial catarrh. If, then, we restrict the diagnosis of bronchial asthma, as 
explained above, to those cases onlv in which a pure neurosis prevails, the 
differentiation of the dyspnera in asthma from that in emphysema and 
bronchial catarrh is very easy. The absolute absence of changes in the lung 
during the time free from attacks in the asthmatic individual removes all 
doubts. 

Emphysema and Bronchial Asthma. — However, it is in emphysema and 
chronic bronchial catarrh in which there occur, besides constant impair- 
ment of respiration, which may, it is true, present greater and lesser de- 
grees of development according to the increase or decrease of the catarrhal 
forces, attacks of dyspmea which have the exquisite type of bronchial 
asthma, arise suddenly, are very violent, and which may disappear rapidly 
without any changes in the intensity of fhe catarrh being demonstrable 
physically either before or after such an attack of dyspnira. Their origin 
can undoubtedly be explained in such a manner that the eatarrhally irri- 
tated bronchial mucous membrane temporarily leads to spasm of the bron- 
chial muscles, a symptom which is analogous to spasms that occur in other 
inflammations of mucous membranes. It is also possible that irritations, 
which generally do not produce a spasm of the bronchial muscle's, such as a 
draught of cold air, the accumulation of Charcot’s crystals and of mucous 
spiral^ are the occasional cause of the occurrence of spasm. 

Connection between Charoot's Crystals and Curschmann’s Spirals In Bronehial 

Asthma. — As to tlie connection of the two lust-named formations with asthma in 
particular, it cunnot Ik* denied that these constituents, as was previously mentioned, 
are not found exclusively in the sputum of Asthmatics ami occasionally are not even 
found in this disease. They arc, therefore, not absolutely characteristic diagnostically 
of bronchial asthma ; however, the crystals and spirals are only very rarely found in 
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the sputum of patients who do not suffer from asthma, and, on the other hand, they are 
never absent in sputum which is discharged in asthmatic attacks. On the contrary, it 
is observed that the occurrence of these formations in the sputum coincides, in regard 
to time, with the asthmatic disorders and 
the developed asthmatic paroxysms, while 
they arc not present duiing the remissions. 

It is true, though, as has been positively de- 
termined, that the attack may temporarily 
fail to appear in the asthmatic, while many 
crystals are found in the sputum. \\c are, 
therefore, not justified, according to the 
above, to assume a causal connection between 
the origin of the asthmatic paroxysm and the 
occurrence of crystals and spirals in the 
bronchioles. They should rather be consid- 
ered essentially as products of the. asthmatic 
catarrh , although the accumulation of viscid 
masses of mucus and especially of crystals 
may occasionally be able to produce an asth- 
matic attack owing to their location for the 

time being in the small bronchi, and to the ... 

rarjiii,; M-iiMibilily of the mucous membrane. ^7."^ 

I ho same holds good, possibly, tor the small tawinophilu granules; unstained specimen 
fitnin coagulations which A. fSchmidt has re- (Jakob). (Salinger und Kulteyer.) 



Fig. in.— Spm-M from a Case of Astiima, 


eently demonstrated in the sputum of an 

asthmatic patient as a, although not constant, yet quite frequent constituent of the 
sputum. They aie seen niicioseopienlly as threads which are enmposed of fine, net- 
like fibres and whieh stain ml in the triacid solutions in contradistinction to mucin- 
containing spirals w'liicli stain green. 


Spasm of the Glottis and Asthma. — Bronchial asthma is most frequently 
eon founded with spasm of the glottis . Characteristic of the latter are: 
The inspiratory character of the dyspntca, the extensive excursions of the 
larynx during respiration, the inspiratory retraction of the epigastrium, 
the absence of acute inflation of the lungs, and the short duration of the 
dyspnoea, which in this affection only lasts a few minutes, while it may 
often continue for hours in bronchial asthma. 

Cardiac Asthma. — The differential diagnosis between bronchial and 
cardiac asthma has been explicitly considered in the discussion of the diag- 
nosis of the latter affection, and it is not necessary, therefore, again to 
enlarge upon it. 

Diaphragmatic Spasm and Bronchial Asthma. — But 1 wish to mention 
in a few words the differential diagnosis between bronchial asthma and the 
rare cases of purely tonic diaphragmatic spasm. In this affection the in- 
spirations take place spasm-like, with exertion of all the inspiratory mus- 
cles, and the thorax remains for several seconds in a forced inspiratory 
position, then to relax with a certain force into the expiratory position. 
The epigastrium, then, is bulged out on inspiration, and the heart dis- 
placed downward. 

.SStiologloal Diagnosis. — After the diagnosis of a bronchial asthma has been es- 
tablished, it remains to find the cause of the asthma . First, the lungs are to be ex- 
amined during the attack and during the remissions; if emphysema or bronchial 
catarrh are found they are the soil of the asthmatic attacks. If the lungs are nor 
mal, the nose and the nasopharyngeal space should be examined. There have been 
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ho many positive observations mad" recently, accuiding to which the removal of tonsils 
and nasal jxdypi, the cauterization of the spongy tissue ot the muscles, etc., caused 
the sudden permanent disappearance of a long-existing asthma, that there cun he no 
doubt as to the* causal connection lad ween these changes in nose and pharynx and 
bronchial asthma. Not until any suppoit is found in this regard tor the ictiologieal 
diagnosis aie moie remote causes to he thought of. such -is affection of tin* abdominal 
organs, intestinal parasites, uterine diseases, etc. The possibility oi tin* utemie moves 
inciting a bronchial asthma is proven, among othoi things, by the tact that these 
attacks sometimes occur legulaily only during menstruation. It was shown in the 
discussion of cardiac asthma (see p. til ) that some ot the pathological conditions 
which formerly were considered to be causes of bronchial asthma, such as lead poison- 
ing, overfilling of the stomach, nephritis, should not ahvays at once be regarded as 
such. This is permissible only if the cardiac character of an asthma, which is pro- 
duced by these pathological conditions, can Ik* excluded with absolute certainty in 
coin pari soil to bronchial asthma. It is usually easy to find idiosyncrasy occasionally 
as a cause of the asthma — i. c., to determine that the smelling of a certain perfume, 
the inhalation ot ceitain kinds of grass pollen (in hay asthma), etc. — are causes 
of the attack. A direct lesion o / the vagus may also occasionally ho a cause, although 
in verj rare cases only; it is therefore necessaiy never to omit an examination of the 
throat tor swelling ol the lymph glands, goitre, etc. With regard to the therapy it is 
necessary lor the a*tiological diagnosis also to look for the presence of certain in- 
fectious diseases and unomalies of cii dilation wlucli may favour the occurrence of 
asthma — 1. e., we have to demonstrate in the individual case ot bronchial asthma 
whether malaria, arthritis, amvmiu, etc., are present or not. 


DISEASES OF TJIE PULMONATIY TISSUE 

ATELECTASIS OF THE LUNGS 

When a considerable number of alveoli lose their contents of air, so 
that the space is not occupied by lluid or solid masses, and aheolar walls 
arc found in juxtaposition with other alveolar walls due to the fact that 
the pulmonary tissue lias made use of its power of elasticity and contractil- 
ity, a condition is brought about which is designated pulmonary atelectasis 
or collapse of the lung. The consequences of this cessation of function 
of the alveoli for respiration are, of course, as is the ease in most pulmo- 
nary diseases, a deficient supply of air, inspiratory relaxation of tin* thorax, 
particularly in its lower parts (eventually unilateral, if only one lung is 
affected by extended atelectasis), and superficial accelerated respiration. 
The air entering the lungs in such a cam* is insufficient under all ciivum- 
sfanees, and accordingly cyanosis and the cither symptoms of carbonic-acid 
intoxication m ill set in. The boundaries of the lung are normal, as a rule, 
and eventual reduction will be compensated by vicarious expansion of those 
alveolar parts which are not atelectatic. Only when larger portions of the 
lungs have become atelectatic — i. e., if the airless part is several centi- 
metres thick and lias a length of at least 5 centimetres, and is at the same 
time superficially situated, d illness appears on gentle percussion. So long 
as the contents of air have not disappeared entirely dulness will be absent. 
A tympanitic percussion note can be demonstrated owing to the existing 
reduction of tension of the alveolar walls. In pronounced dulness, accen- 
tuated vocal fremitus, bronchial breathing, and bronchophony may be ex- 
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pected. Crepitation is of importance, which, if it corresponds to the dull 
locality and is marked, proves that the alveoli at that place, in part at least, 
are still accessible to the inspired air current. 

Stasis Phenomena. — As the change which occurs normally in the pul- 
monary volume is a powerful aid for the onward course of the blood in 
toio , on greater extension of the atelectasis, and with this impeded inspira- 
tion, sufficient diastoles will no longer occur, and the influx to the heart 
will be reduced, therefore venous engorgement is the result; but as the 
elasticity of the lung acts in a similar manner upon the circulation, there 
will occur in the lesser circulation also an engorgement towards the right 
heart. It is true that the blood is pumped through the vessels of the 
atelectatic parts without obstruction, but the accelerated current taking 
place during inspiration (especially by expansion of the left auricle and 
acceleration of the dellux of blood from the pulmonary veins), ceases, at 
least in part, owing to the expansion of thorax and lungs which has become 
deficient. The consequence of the engorgement of the lesser circulation is 
dilatation of the right heart, which is demonstrable in more developed 
atelectasis. The heart dulness will be found more diffuse, all the more so 
if, in atelectasis of the pulmonary borders, the limits of the cardiac dulness 
appear uncovered to a greater extent. 

None of these symptoms, however, conclusively proves the presence of 
atelectasis. They simply show that a portion of the lungs is deprived of 
a part of its air, anil is of no account in respiration. From what has been 
said so far it cannot be decided what variety of deficiency this is. But 
the diagnosis of atelectasis can be correctly made in most cases if the cetiol- 
ogy of the case is taken into consideration at the same time , and if other 
pathological conditions which occur with the same symptoms are excluded . 

etiological Diagnosis. — Apart from congenital atelectasis, which occurs in the 
newborn, in which the lung is airless at birth or remains partly airless owing to in- 
sufficient ellortH at respiration, or on account of occlusion of the bronchi by mucus 
or meconium, atelectasis represents a sequel of other affections. If exudates in the 
pleura or pericardium, accumulation of air in the pleura, pneumothorax, tumours of 
the lungs and mediastinum, scoliosis of the spinal column, etc., prevent the full de- 
velopment of the lungs in the thoracic cavity, or if the excursion of the diaphragm is 
restricted by ascites, large tumours, abnormal accumulation of air, atelectasis of the 
lungs occurs. This is very frequently brought about by the fact that occlusion of 
the bronchial lumen occurs owing to accumulation of largo quantities of mucus in the 
bronchi in which the cut-off air is resorhed by the alveolar capillaries in the atelec- 
tatic regions, and the lung contracts according to its elasticity. This manner of pro- 
ducing atelectasis is particularly found in the capillary bronchitis of children and in 
enteric fever. The origin of atelectasis in the latter disease is also promoted by the 
general debility which sets in owing to the prolonged course of the disease. This and 
similar diseases causing marked debility play an important part in the {etiology of 
atelectasis. The debilitated patients, especially when the sensorium is clouded at the 
same time, remain in one position for days without moving ; thus the expansion of the 
lungs suffers on that side on which the patients recline, and in this manner sooner 
or later extensive atelectasis of the lungs will develop. 

Differential Diagnosis, — Therefore , the diagnosis must take into ac- 
count all of the above-mentioned factors which cause atelectasis . If there 
exists no sufficient reason for the formation of the same in the aetiology of 

0 
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the ease, the diagnosis is a very probable one only, and a confusion with 
other diseases is most likely. The dulness posteriorly at the base, of course, 
may be caused by an exudate or by an infiltration of a different nature. 
Primarily the vocal fremitus over the dull region is to be investigated. 
If the latter is increased, an accumulation of fluid in the pleural cavity as 
a cause of the dulness need not be considered. It is more difficult upon 
first glance to exclude pneumonic infiltration, haemorrhagic infarct, tumour 
of the lungs, etc., because these pathological conditions are bound to show 
the same physical signs as atelectasis. The differentiation of these eondi; 
tions from atelectasis is in reality easier than might be expected. They 
are all more chronic patliologie.nl affections of the pulmonary tissue, while 
atelectasis represents a transitory condition, a change of the lungs which 
passes off upon the disappearance of the disease which gives rise to the 
atelectasis, and which can also be modified or removed by certain procedures 
known to the physician. If the patient is made to assume a different pos- 
ture, if, for instance, in left-sided dulress, he is made to turn to the right 
side, and vivo versa , and instructed to inspire deeply and frequently, the 
atelectatic portion of the lung is better able to expand. The separation of 
the adjoining alveolar walls by the inspired air current occurs with 
cre/ritalion. In a short time, often in the course of half a day, a j>re- 
viously pronounced dulness , bronchophony and bronchial breathing , can 
with a change in the position of the patient and upon an energetic inspira- 
tion, become replaced by clear percussion sounds and a normal respiratory 
murmur. This procedure is of the greatest importance in the diagnosis, 
and distinguishes atelectasis of the lungs from all those pathological 
changes of flic lungs (lie course of which is accompanied by similar symp- 
toms. It is certain that haemorrhagic sputum is in favour of lucniorrhagie 
infarct or pneumonia, and in the same manner the presence of fever 
renders the presence of pneumonia probable. But it must not be forgotten 
that in both these pathological conditions lurmorrhagir sputum may.be 
absent, and on the other hand febrile affections favour the origin of ate- 
lectasis. 

Clroumscribed Atelectasis. — A circumscribed atelectasis comprising only a few 
square cent i met res can, as stated before, hardly l>e diagnosticated; on the other hand, 
it is |M»rinissihle at least to make a probable diagnosis of limited or commencing 
atelectasis, if constant crepitation can be heard in circumscribed areas of the lungs in 
patients whose affection favours, according to experience, the formation of pulmonary 
atelectasis. 1 emphasize the fact, that crepitation in such cases must be constant; 
for transitory crepitation disappearing after a few respirations is observed in many 
patients — in fact, in healthy individuals who have l>een lying on tlicir back for some 
length of time — and is of no diagnostic importance. 

. CONGESTION OF THE LUNGS 

Cause of Congestion. — As in marantic atelectasis, the mechanical factoT 
plays an important role also in congestion of the lungs. Here alBO the 
most dependent part of the lungs is the seat of the affection ; in the dorsal 
position of the patient the posterior parts of the lower lobes ; if the patient 
lies constantly upon the side, it is the correspondingly most dependent part 
of the lung on this side in which the circulation of the blood is impeded. 
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Besides, collapse of the lungs is generally found in the same places. But 
one condition is particularly necessary for the occurrence of congestion, the 
type of passive hyper&nnia and its sequela', the stasis mid exudation of 
blood corpuscles and plasma into the alveoli — namely, a considerable, de- 
crease, in the active, working power of the. heart. This is conditioned upon 
the most various pathological processes, upon grave febrile diseases, in 
particular the infectious diseases, most frequently in enteric fever, in the 
senile and in the cachectic, in long-lasting death agony, etc. The occur- 
rence of congestion of the lungs is favoured by all factors which prevent 
the normal change of volume of the lungs and thus retard the circulation 
and especially the velocity of the blood current in the pulmonary vessels. 
The conditions which promote the occurrence of congestion are: ascites, 
meteorism, abdominal tumours, in short, factors which do not allow of a 
sufficient contraction of the diaphragm. In fact, even the adjoining posi- 
tion of an enlarged liver to the diaphragm is a reason that the action of the 
diaphragm on the rigid side takes place with more difficulty than on the 
left, and accordingly the congestion occurs more on the right side than on 
the left. In by far the majority of cases, however, congestion of the lungs 
is a bilateral affection. 

Symptoms of Congestion. — The symptoms are those of deficient power 
of the heart and impediment to respiration — i. e., weak accelerated pulse, 
dilatation of the right heart, and the often-named signs of venous engorge- 
ment and carbonic-acid poisoning, symptoms which, because peculiar to 
the most varied pathological conditions, are, of course, of secondary diag- 
nostic value. I T pon the patient raising himself there is found posteriorly 
at the base of the lungs during the onset of the formation of the conges- 
tion, as long as the amount of air in the alveoli i.s reduced, but not yet 
quite driven out or absorbed, a tympanitic note or relative d illness and 
decreased vesicular respiration ; later, dulness progressing from 1m*1ow 
upward (which is absolute 1 in complete consolidation), bronchial breathing, 
bronchophony and increased vocal fremitus. 

Hypostatic Pneumonia. — If the congestion, ns is frequently the ease, 
in its further course passes inlo inflammation, particularly if a catarrhal 
or slight fibrinous pneumonia develops, the symptoms mentioned will not 
he changed by this occurrence, but now fever will supervene. But it must 
always be considered that in simple congestion fever may be present as a 
consequence of the original affection. The presence of blood in the sputum 
is likewise not pathognomonic of the diagnosis of the formation of a hypo- 
static pneumonia , inasmuch as also in bronchial catarrh, which so usually 
precedes the formation of congestion, the cough causes, at least occasionally, 
a slightly hjemorrhugie expectoration. If the latter becomes thin and fluid, 
frothy, of a bright-red colour, if the rales become moist, the supervention 
of pulmonary oedema to the congestion may be diagnosticated if the other 
physical symptoms are in favour of an existing congestion. If, finally, the 
sputum is purely bloody, or red-brown, especially if chills have preceded, 
or not only feebleness of the heart has occurred, but, besides, a cardiac lesion 
can be demonstrated, upon dulness posteriorly at the base and the presence 
of the above-described physical signs, kcemorrhagic infarct of the lungs 
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should bn thought of rather than congestion, but only when the d illness 
is unilateral, lor the pulmonary infarct, as is well known, almost always 
occurs oil one snh 1 , whereas congestion is bilateral. The diagnosis of 
hypostasis and of hypostatic pneumonia may become doubtful in virions 
directions. However, in general it can almost always be made with cer- 
tainty and correctly, if the gradual manner of its origin, the almost always 
noticeable bilateral occurrence of the* process, the seat and, above all, the 
aetiology are considered, as well as the question of the presence of condi- 
tions causing its origin — that is, the diminution of the energy of the activ- 
ity of the heart, and the mechanical factor which plays the principal rule 
in the genesis of congestion of the lungs. 

PULMONARY EMPHYSEMA 

In contradistinction to the above-discussed conditions in vesicular 
emphysema it is a question of dilatatmn of the alveoli with disappearance 
of the interaheolar sseptum. The alveolar dilatation is a permanent one, 
and dilTers materially from the often-discussed transitory, acute inflation of 
the lungs, with which we became acquainted as a consequence of the vari- 
ous affections of the respiratory organs, in particular in capillary bron- 
chitis and in bronchial asthma. 

In emphysema of the lungs there is a gradual increase of volume which 
causes the lungs partially to cover the organs adjacent to them. Another 
characteristic is (apart Irom the disappearance of coal pigment in the 
emphysematous parts of the lungs, which is of significance in a pathologico- 
anatomieal respect) the loss of the. elastic fibrous tissue of the pulmonary 
structure, the disappearance of the sir pi a between the. individual expanded 
alveoli and with it the respective capillary tissue. ; the expansion of the ves- 
sels in the alveolar walls causes at the same time a narrowing and, finally, 
an obliteration of numerous \oscIs w r ith fattv degeneration of the same. 
If we adhere to these fundamental changes in emphysema, the subsequent 
symptoms which arc to be considered in the clinical picture of emphysema 
arc easily comprehensible and can lie utilized for the diagnosis of the affec- 
tion. The two most important of these subsequent signs are: The changes 
of respiration and the disturbances in the. circulation of the blood. 

Changes in Respiration. — While inspiration normally always lakes 
place with the active participation of the diaphragm and intercostal 
muscles, it is well known that expiration in quiet breathing takes place in 
such a manner that the inspiratorily expanded thorax relaxes according to 
its gravity, and elastic forces, especially the elasticity of the pulmonary tis- 
sue, are brought into action, inasmuch as the latter decreases the inspirn- 
torily*inflated lungs, draw's the thoracic w r alls inward, and favours the 
rising of the diaphragm. Thus, if the elasticity of the pulmonary structure 
is materially decreased, as is the case in emphysema, expiration is rendered 
difficult and retarded; therefore , the dyspnon of the emphysema is princi- 
pally an expiratory one. 

But inspiration also shows disturbances . It is true the reduction of the elasticity 
of the lungs in itself would facilitate the inspiratory expansion of the lungs; how- 
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ever, the (lelicient expiratory reduction of the lungs brings about a retarded insuffi- 
cient irritation of the neive fibres passing into the inspiratory centre. Furthermore, 
the tension of the elasticity of the thoracic walls, which during rest takes place nor- 
mally and through the elastic tension of the lungs, and which facilitates the intro- 
duction of inspiratory mo\enients, must suffer; more so, if the costal cartilages 
gradually ossify in emphysema and the thorax becomes rigid. Finally, the quantity 
of air lemaining in the lungs after expiration is greater, therefore the aeration is ren- 
dered difficult and the ail hungci is unavoidable. This latter is increased by the dis- 
appearance of the alveolar walls and tile obliteration of the pulmonary capillaries, 
which cause a restriction in the absorption of oxygen. The difficulty of intioducing 
sufficient oxygen on inspiration and to force the air out on expiiation manifests itself 
by the following changes in the respiration, of importance for diagnosis: The inspira- 
tion is I arced , calling into action all auxiliary inspiratory muscles at disposal. Be- 
sides the scaleni and sternocleidomastoid, which bulge out of the throat as haid, tense 
cords, in the higher grades of emphysema, principally the tiapexii and the extensors 
of the spinal column come into action on inspiration; in tact, the patients firmly plant 
their aims, fix the shouldei girdle, and cause the pectoralis minor to co-operate in 
the forced inspnation. The piincipal inspiratoiy muscle, however- — the diaphragm — 
is crippled in its acti\it ( \, for during expiiation flu* latter does not use as noimally 
but 1 cumins far down, thcicfoic the following mediation cannot effect a (Kittening 
of the noimally niched diaplnngm Hence the effect of its cont i act ion is ml The 
duipliiagmatico-abdominal type ot lesjuiatiou disappeais and is icplaccd by the 
puiely costal type; at the same time, the cpigastiic region will be diawu in on inspi- 
lation, la case special obstiuction is picscut to the cut in nee ot air, in particular 
occlusion ot the hionehi by secictiun. 'I'lus we have had occasion to observe in other 
conditions with obstiuction to the entrance of air. After all this has taken place, it 
is easily conccnnhlc that in emphysema the thorax is in the constant maximal in- 
spiratoiy position. 

For the expnation , as stated above, suffers the greatest 1 eduction in emphysema; 
even the loiecd emit i act ions of 'the lcspiratory muscles, which the emphysematous 
patient executes in oidei to empty the alveoli moie completely, aie of \eiy little use, 
owing to the rigidity ot the thoiax, although the abdominal muscles aie made \eiy 
tense, and the patients endeavoui. by bending the body bn w aid, to coni pi ess the in- 
testines and foiee t lie diapliiagm npwaid. When in coughing the lungs aie pushed 
out waul and upwaid in the direction of the least lesistanee, the pulnionaiy apices 
under such conditions icach ovci the clavicle in the shape ot thick, lound, bulging 
masses. 


According to Liu 1 above description the respiratory excursus is very 
insignificant. Tin* \ital (apacity is reduced considerably (to 1,000 cc. and 
below), and the res juratory frequency is increased; at limes the dyspmea, 
increases to astlunatie attacks, which are the consequence of a temporary 
sjiasm of the bronchial iihim les, and runs a course resembling the clinical 
type of bronchial asthma. 

Physical Diagnosis of Emphysema. — If the mere contemplation of the 
described respiratory changes points to an existing emj>h\sema as a cause 
of the same, the diagnosis does not become certain until after further |)h)si- 
cal examination of the thorax and the lungs. Inspection shows a remark- 
able dilatation of the thorax in most cases; the sterno-vertebrnl diameter, 
particularly, lias experienced considerable enlargement The thorax is dis- 
tended, especially in its upper and middle portions, while the lower jiarts 
(corresponding to the most frequent manner of the origin of the oinjih)- 
sema, by violent expiratory pressure movements, which act upon the pul- 
monary tissue, either weakened or changed through inflammatory proc- 
esses) are encircled by the very tense expiratory muscles winch arc in-' 
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sorted at the lower part of the thorax like a firm, unyielding girdle. At 
the time of the origin of the emphysema, the forced expirations with closed 
glottis push the air into the upper purts of the lungs; thus the thorax 
gradually assumes a barrel-shaped form, but in my experience this is not 
necessarily always the case. In some instances the lateral diameter is 
widened from left to rigid, in others the form of the thorax is fairly nor- 
mal, especially if the emphysema should not have commenced until in later 
life, at a time in which the costal cartilages were already ossified. At any 
rate, the characteristic barrrl-sltaped chest is absent in all cases in which 
an inspiratory compression, which was abnormal for certain portions of the 
lungs (as in \icanous emphysema), became the cause of the alveolar ectasis. 
The intercostal spaces are broadened, the neck appears thick owing to the 
hypertrophy of its auxiliary respiratory muscles. 

Owing to the generally slight expansion of the thoracic wall, feeble 
vocal fremitus can be demonstrated upon palpation. The conduct of the 
fremitus, however, xaries in the individual case. If the not too rigid 
thoracic wall expands well, and if no severe bronchitis is present, vocal 
fremitus may be normal, in fact, owing to the better conduction of the 
cmplnscmatous chest — that is, less tense pulmonary tissue — it may be 
more marked than normal. Percussion will show, as the most impor- 
tant result, extension of the pulmonary borders. Anteriorly they extend 
to the eighth rib and below, posteriorly to the twelfth dorsal vertebra, not 
infrequently to the first or second lumbar vertebra. Tt is especially re- 
markable, and of significance in a diagnostic respect, that the borders of 
the lung cannot, or but little, at most a finger-breadth, be displaced on 
inspiration. The note is slightly changed. It is often very loud, in the 
posterior and lateral parts especially sonorous, with sometimes a peculiar 
timbre, which owing to the diminished tension of the pulmonary tissue in 
emphysema is midway between tympany and normal vesicular resonance 
(Schachtelton) [bandbox note]. The lower border of the liver is demon- 
strably displaced interiorly, owing to the low position of the diaphragm, 
especially so in the severe grades of emphysema — i. e„ it extends beyond 
the costal arch in the mamillary line. The spleen descends for the same 
reason; the superior splenic dulness begins lower. Nevertheless, in my 
experience, the spleen is never palpable, in emphysema even upon most care- 
ful palpation so long as its enlargement is not due to other conditions, espe- 
cially engorgement. The defective motility of the diaphragm is the cause 
of the fact that the inferiorly displaced spleen is not palpable on inspi- 
ration. 

The results of auscultation are not so characteristic. The respiratory 
murmur is simply decreased. It is distinguished by its soft character, con- 
sequently the result, of auscultation alone for the trained clinician gives 
the probability of the presence of an emphysema. Resides, rfiles are mostly 
always present, caused by the bronchitis accompanying the emphysema. 

Circulatory Disturbances — Stasis in the lesser and Greater Circulation. 
— The changes which occur in consequence of the disease in the circulatory 
apparatus are not less important for the symptom-complex and the diag- 
nosis of emphysema. As the elastic tension of the lungB normally exert- 
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a favourable influence upon the lesser circulation inasmuch as the left 
auricle is expanded by this tension, and the deflux of Jhe blood from the 
pulmonary capillaries facilitated, it is obvious that the decrease of pul- 
monary elasticity in emphysema must be followed by an impediment in the 
lesser circulation. On the other hand, owing to the destruction of numer- 
ous capillary areas of the lung which is caused by the anatomical changes 
of emphysema, the pressure in the pulmonary artery is increased. Fur- 
thermore, as expiration favours the systole of the heart and the filling of 
the aortic system, the consequence is that the arteries are insufficiently 
filled and the pulse will be small. The result of the emphysematous affec- 
tion of the lung upon the circulation is, therefore, reduced blood pressure 
in the arterial system, obstruction to the pulmonary circulation, and the 
final result, a reduced velocity of the blood current in the latter . Fur- 
thermore, owing to the deficient action of the left heart and the engorge- 
ment in the pulmonary circulation, the deflux of the blood from the veins 
of the body into the right heart is diflicult, and thus an engorgement de- 
velops in the veins of the greater circulation, and a decreased velocity in 
the blood current in the capillaries of the body. 

Dilatation and Hypertrophy of the Right Heart. — This severe injury 
to the entire circulation is naturally followed by secondary changes in the 
heart — dilatation and hypertrophy of the right heart ; but it is the latter 
which for sonic length of time corrects the faulty circulation more or less 
completely. However, the extension of the compensation is limited; as 
soon as it relaxes the signs of engorgement become evident. Therefore, it 
is tile principal object of the diagnosis, which is not less important than 
the combination of the anatomical change's of the lung on account of the 
therapeutic measures to he taken, to observe the momentary capability of 
the heart in emphysema and to explain it correctly. 

Difficulties in the Diagnosis of Cardiac Enlargement in Emphysema. — fn con- 
tradistinction to other morbid conditions which are accompanied by dilatation and 
hypertrophy of the right ventricle, there are certain difficulties in emphysema in dem- 
onstinting dilatation of the heart. It is evident that the heart is considerably cov- 
ered by the emphysematous borders of the lung, and furthermore, that with the de- 
scending diaphragm the same as all the organs adjoining the latter (liver and 
spleen) the heart, too, must become displaced. When the diaphragm in consequence of 
emphysema is too much flattened, the central tendon upon which the heart is situated 
has also descended, consequently the heart must leave its normal position. Accord- 
ing to experience it will then assume a more horizontal position, the base sinking 
posteriorly to the right and the apex turning to the left and outward, and it is then 
entirely covered by the lungs. Accordingly, nothing can be observed of the apex beat, 
but in the epigastiium near the xiphoid process vigorous diffuse pulsations can be ob- 
served. They are caused by the contraction of the horizontally placed, right ven- 
tricle, which has descended and is hypertrophied. Eventually the lx>rdcr of the right 
ventricle, which becomes hardened during systole, may be palpated. On itvrcuttsion , 
the displacement of the heart is observed, inasmuch as the cardiac dulness commences 
one to two intercostal spaces lower down. In greatly developed emphysema tlie lung 
covers the heart so completely that, although dilatation hik! hypertrophy of the right 
ventricle exists, the cardiac dulness is not only not diffuse but is decreased or en- 
tirely absent. Therefore, it is not surprising that considerable enlargement of the 
heart is found at the autopsy in cases in which only a small area of caidiac dulness 
could be demonstrated during life. In those cases in which emphysema can be posi- 
tively determined, and normal cardiac dulness is present, it is permissible to con- 
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elude therefrom that the heart is considerably enlarged, because the lungs, although 
emphysematous, were not able to reduce the borders of the heart below the normal. 

The diagnosis of hypertrophy of the right ventricle is aided by ausculta- 
tion, inasmuch as the second pulmonary sound appears slightly accentu- 
ated. The sounds of the heart are very faint, often scarcely audible owing, 
io the heart being covered by the lungs. Sometimes there appear, without 
the occurrence of organic valvular changes, svstolic cardiac murmurs, which 
must be explained differently in each individual ease, as accidental mur- 
murs or as tricuspid-valve murmurs, owing to a relative tricuspid insuffi- 
ciency which was brought about in the course of the dilatation of the 
right ventricle. If the engorgement is more developed the well-known 
symptoms of the same become prominent : cyanosis, venous pulsation in 
neck, enlargement of the liver, albuminuria, scanty urination (owing to 
engorgement of the kidneys), hydrothorax, ascites, anasarca, gastric and 
intestinal catarrh, chronic bronchitis, which latter, although generally pri- 
marily present, causes the development of emphysema, but may also be 
secondary to emphysema, or an existing bronchitis may be aggravated 
owing to the engorgement of the lungs (on account of the partial dellux 
of the bronchial and pulmonary veins). Cough and expectoration arc not 
characteristic; they are merely the result of the bronchitis. The expec- 
toration is sometimes viscid, mucous. or sometimes even purulent. Wood 
is rarely present. If tin* latter is abundant, a complicating pulmonary 
phthisis is to he thought < f, or the presence of a haunorrhagie infarct, 
the formation of which is caused by the dilatation of the right heart. The 
gastric and intestinal catarrh caused by the engorgement, as well as the 
deficient deflux of lymph, especially clinic, from the thoracic duct into the 
subclavian vein, the emptying of which is likewise rendered more difficult, 
an 1 the principal causes for the disturbances of nutrition which will not 
fail to appear in the course of time ill emphysema. 

Differential Diagnosis. — The characteristic form of the thorax, the type 
of the respiration, above, all the result of percussion, the diffuse immovable 
pulmonary borders , the small area of cardiac dulncss, the hypertrophy of 
the right ventricle with the intensification of the second pulmonary sound, 
and the consecutive engorgement symptoms in conjunction with tin* other 
pathological signs just described, cause the diagnosis of alveolar emphy- 
sema to be made easily and with great precision. On the other hand, 
the diagnosis will become more difficult when it is a question of vicarious 
emphysema, to which I will refer later on. At the same time it cannot 
be denied that a wrong diagnosis may be made if pathological conditions 
which have a certain resemblance arc not taken into consideration. Gen- 
erally ibis easy to exclude them. 

Acute Inflation of the Lungs. — If a patient is examined for the first 
time, and nothing is known regarding the anamnesis, it is quite possible 
that acute inflation of the lungs, as it occurs in capillary bronchitis and 
bronchial asthma, will be confounded with emphysema. As it is a ques- 
tion here of rapidly rising and rapidly passing conditions, the subsequent 
course in one direction or the other will render the diagnosis clear. In the 
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individual case it is to be decided whether after an asthmatic attack has 
ceased, or according to the relaxation of the symptoms of bronchitis, the 
distended pulmonary borders, which are unchanged during respiration, 
are replaced by the normal limits, which is not the case in emphysema 
with its constant alveolar ectasis. Besides, the dilatation in acute inflation 
is not as considerable as in fully developed emphysema — i. e., the diffusion 
of the pulmonary borders never passes beyond the deepest inspiratory 
position of the normal lung (at the lateral lower pulmonary border per- 
cuss 3 to 1 cm.), while in emphysema a further dislocation posteriorly 
below, exen to the second lumbar vertebra, is not uncommon. 

Pneumothorax. — Emphysema is scarcely to be confounded, although 
the possibility of a mistake is actually contended, with pneumothorax, 
particularly because the latter is unilateral almost without exception, 
occurs acutely, and really has not anything in common with emphysema 
hut the dilatation of the thorax and the diminished voeal fremitus with 
loud tympanitic percussion sounds. 

Fulmo-excessivus. — On the other hand, not infrequently, the question 
arises, according to my experience, whether one has to deal with emphy- 
sema or an unusually large normal lung. This occurs principally in the 
examination of applicants for life insurance, etc., or in cases in which a 
chronic bronchial catarrh occurs in those large lungs. The results of 
percussion, the most important support of the diagnosis of emphysema, are 
chiefly the ha me in emplnscma and pulmo-e.xccssiviih, extension of the 
pulmonary borders to the eighth, posteriorly to the twelfth rib, decrease 
or disappearance of the cardiac dulnoss and of the apex beat. However, 
few percussion sounds are sullieicnt for differentiation. In pulmo-exccssi- 
rus the motility of Ihe. lower pulmonary border is normal — i. o., the lower 
border of the clear percussion is displaced two finger-breadths infcriorly 
on percussion over the right mamillary line in consequence of deep inspira- 
tory movements. Besides, the second pulmonary sound is not accentuated. 
The feebleness and softness of the vesicular breathing as well as the signs 
of difficult breathing are absent, and, as a rule, no catarrhal Wiles can be 
heard. Even if bronchial rales are present, besides the extension of the 
pulmonary borders, emphysema may positively ho excluded as soon as the 
lower lateral border of the lung shows the normal expansion of 3 to *1 cm. 

Non-compensated Cardiac Defects. — Not infrequently T have had diffi- 
culty in the differentiation of emphysema, and that in its later stages, from 
a mitral defect, or especially from an idiopathic hypertrophy of the heart 
in Ihe stage of relaxation . The characteristic form of the thorax not being 
always developed in emphysema, and as the signs of insufficiency of the 
heart, engorgement symptoms, especially development of hydropericardium 
and hydrolhorax . also occur in emphysema, furthermore, systolic cardiac 
murmurs set in in the later stages of the emphysema, and, on the other 
hand, chronic bronchitis is found in both conditions, owing to the engorge- 
ment of the blood in the lungs, the diagnosis of emplivsema is deprived ot 
its best objective supports, for it is obvious that the hydrothorax' prevents 
the exact, determination of the pulmonary borders, and the cardiac borders 
appear diffused by the complicating hydropcricardium. It is true, it should 
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be expected that a change in the position of the body will make the low 
position of the pulmonary borders easily demonstrable; however, even a 
physician who has done much examining will have learned that this ma- 
nieuvre will in many cases not give the indubitable results, be it that the 
fluid of the hydrothorax is in part sacculated, or be it that the compressed 
lung is insulTiciently filled with air on inspiration. In such a case it is best 
to administer digitalis, 5 to G times, 0.1 pulv. fol. digitalis per day. In 
the majority of cases, the disappearance of the hyd roper icardium and of 
the hydrothorax is brought about in this manner, with improvement of the 
activity of the heart, and now the diagnosis of emphysema will present no 
further serious difficulties. 

Of course, both, lesions of the heart and emphysema, may k i present 
simultaneously; for that both affections exclude one another has been 
proved to be incorrect. This holds good for idiopathic hypertrophy of the 
heart as well as for defects of the cardiac valves, and also, as will he spe- 
cially enlarged upon, for tuberculosis, which in my experience is not infre- 
quently associated with emphysema. 

As erthv ns it is to diagnosticate wcll-nuukcd emphysema, so difficult is it often 
to recognise slight degrees of development of the affection, it should be made a rule 
tc refrain from any diagnosis — in tact, from a probable diagnosis of emphysema if 
the puliiHiumy borders me not situated low down, l>cyniid the shadow of doubt, anti, 
which is the main point, if they do not remain unchanged oil deepest inspiration or 
are not displaced for at least one finger- breadth. 

Vicarious Emphysema. — The diagnosis of vicarious emphysema requires special 
discussion. It develops in all instances in which single portions of the lung become 
affected, and now an increase of air pressure occurs in those parts which are still 
accessible to the entrance of air, both as well in inspiration as expiration, if cough, 
pressure movements, etc., play a part at the same time. Everything that compresses 
the lung and prevents its development may become the cause of this form of em- 
physema — pleuritis, pericarditis, scoliosis of the vertebral column, interstitial pneu- 
monia, especially atrophy of the lungs after pleuritis, etc. The diagnosis is to be 
based on the trtiology in the first place; if one of the above-named pathological con- 
ditions prevails which leads to vicarious emphysema and mostly concerns one half of 
the thorax, attention should l>e paid to the healthy side. Not infrequently a displace- 
ment inferinrly ol the lower border of the lung is then found, and, above all. in case 
the lung is atrophied and niiieHs on one side an extension of the median border of 
the healthy lung, which is characterized by sonorous and low percussion sounds, 
beyond the centre of the sternum towards the affected side. 

It is generally easy in such eases to demonstrate the displacement of the medias- 
tinum and to follow 7 the anterior median emphysematous border of the lung in its 
entire course by means of percussion. If vicarious emphysema develops on the affected 
side in the unobstructed areas of the lung, it may equalize the decrease which is caused 
by compression or atrophy of the lung, in so far as the borders of the affected lung 
eventually do not appear materially reduced. Vicarious emphysema almost always 
occurs in the anterior borders of the lungs during the death agony, if it is a question 
of patients in whom towards the end of life the low r er posteiior portions of the lung 
cannot b* fully expanded, but inspiration still occurs with such energy that the 
anterior median borders are dilated vicariously; this may cuuse the cardiac dulness 
to become smaller, and thus the formation of this Imrder emphysema will l>e indicated 
diagnostically. 

Senile Emphysema. — Two other pathological conditions winch injudiciously have 
also been named emphysema are to be strictly differentiated from the alveolar em- 
physema — the interlobular and subpleural emphysema and the senile emphysema. 
The latter affection (atrophy of the lungs), the same as vesicular 'pulmonary cm- 
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physema, is accompanied by the disappearance of the interalveolar tissue with dev- 
astation of the capillaries and destruction of the alveoli; however, dilatation of the 
lungs is not present. On the contrary, the volume of the lungs is small, the position 
of the diaphragm high, the borders of the lung narrow, movable on inspiration, the 
cardiac dulness is isolated to a greater extent, the spinal column shows the kyphotic 
senile curvature, the thorax laterally appears flattened — conditions which arc the op- 
posite of those in vesicular emphysema. It is therefore impossible to confound these 
conditions. The affection corresponds to alveolar emphysema only in the dyspnma 
caused by the decreased respiratory surface and the cyanosis, which is easy to explain 
by the destruction of large areas of pulmonary capillaries. The dilatation and hyper- 
trophy of the right heart, which is usually present, is absent in this affection, ob- 
viously because an involution of the heart advances equally with the involution of 
the lungs. 

Subpleural and Mediastinal Emphysema. — In the so-called interlobular and sub- 
pleural emphysema air enters the interlobular and subpleural connective tissue owing 
to tearing ot the alveolar walls. From the hilus of the lungs the air enters the 
mediastinal connective tissue and the subcutaneous tissue of the throat, trunk, etc. 
Interlobular emphysema is generally rare, and, as a rule, offers more pathological- 
anatomical than clinical interest. It is caused mainly by strong pressure movements, 
violent uttacks of coughing, also in consequence of contusions of the thorax and lungs, 
ulcerating processes of the lungs, etc. 

The following symptoms point to the development of a subpleural respectively 
mediastinal emphysema: cutaneous emphysema in the throat and trunk, disappear- 
ance of the eaidiac dulness, but, instead, tympanitic percussion sounds in the region 
of the hcait, which, in conti udistincl ion to peicussion in pneiiino|fencaidiuni, do 
not change their position upon change of the postuic ot the patient. This mani- 
festation is caused by the accumulation of an in the anterior mediastinum, upon 
which, when the accumulation of air assumes considerable dimensions, the visible pul- 
sation of the heart disappears and the intercostal spaces become indistinct. Besides, 
a diagnostic symptom occurs on auscultation, a fine crepitation, which is synchronous 
with the action of the heart, the importance ami constancy of which has lately 
been pointed out by F. Muller. It there exists subpleural emphysema besides the 
mediastinal, it appears that the lower border of the lung is forced down thereby — that 
is, the emphysematous dilatation of the subpleural tissue causes a descent of the 
clear percussion sound towards the costal arch. The respiratory sounds appear weak- 
ened, or indistinct if previously bronchial, in those pails of the lung in which the 
condition is picsciit, above which the subpleuial emphysema is established in the 
form of smaller or huger air vesicles. Besides the above-named symptoms, choking 
attacks and swelling ot the jugular veins have been observed as a consequence of tile 
compression of the heart and ot the large vessels in the thorax. Accordingly, the 
diagnosis of subpleural, respectively mediastinal, emphysema can he made with some 
certainty. However, only when the above symptoms are very pronounced, and if an 
oetiological factor for the origin of a subpleural emphysema is undoubtedly present. 


CEDEMA OF THE LUNGS 

Symptoms and Signs. — The diagnosis of (edema of the lungs — i. o., the 
exudation of fluid blood into the alveoli — is not difficult, because the symp- 
toms which announce its presence .are very pronounced. The exudation of 
fluid into the alveoli may be so abundant that dulness, bronchial breathing, 
increased pectoral fremitus, the signs of complete absence of air from the 
alveoli occur. However, it is rare that such a degree in the development in 
pulmonary (edema can be determined. 1 n by far the majority of I be cases ac- 
cumulation of blood is limited, and, in respect to percussion, no change at all 
ean be demonstrated, or, upon pronounced- serous saturation of the alveolar 
wall, and of the interstitial tissue, a change of the normal pulmonary note 
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into a tympanitic sound may be elicited. Auscultation proves the presence 
of large quantities of fluid in the air cells by the occurrence of moist rales, 
which are line or coarse, according to the diffusion of the fluid into the 
smaller or larger bronchi. The sputum is particularly characteristic, it is 
copious, frothy, thin, fluid, )ollowish or pink coloured, with a plentiful 
admixture of blood corpuscles, ol* a dark-red tinge, or, if the admixture 
is plentiful the sputum is prune-juicc-like, as is especially observed in in- 
flammatory (edema in the course of croupous pneumonia. It is obvious 
that the saturation of tin* aheoli with blood impedes the respiration. 
Dyspnma, cyanosis, and the signs of carbonic-acid intoxication which refer 
to the nervous system, are, therefore, certain consequences in severer grades 
of pulmonary (edema. 

Diagnosis regarding JEtiology and Pathogenesis. — The diagnosis of 
pulmonary (edema, according to the above 1 , is generally certain so long as 
it is not a question of \cry .slight degrees of the affection, or the (edema 
docs not develop until, in the death agony, the expectoration stops, and the 
tracheal rales prevent the finer differentiation of the moist rales upon 
auscultation. However, the scientifically trained diagnostician cannot 
possibly be satisfied with the simple determination of the presence of an 
tedema of the lungs. It is his duty to attempt to deride (he oriijiu of the 
pulmonary (edema in the individual ease. Tins question has as yet not been 
fully determined. For a time it appeared as if the genesis of pulmonary 
(edema were sullicicnfly elucidated by the epoch-making paper of Cohnhcim 
and Welch. According to I hem, unilateral relaxation of the left ventricle 
was to be the proper efficient cause of pulmonary (edema, inasmuch as ail 
engorgement in the pulmonary circulation occurs with exudation of blood 
into the lungs on continued action of the right heart. However, more 
recent experimental and particularh clinical experiences do not speak in 
fax on r of the general applicability of the Welch tlieorv of the origin of pul- 
monary (edema in man. So much is certain in mv opinion, that the process 
is not a uniform one, that rather various conditions may lead to transuda- 
tion of fluid blood into the aheoli, and, accordingly, various forms of pul- 
monary (edema must be assumed. Two principal forms of pulmonary 
(edema must under all rircii instances be differentiated owing to the facts 
which are experimentally and clinically demonstrated: inflammatory pul- 
monary (edema and the < edema due to enyoryemenl. 

Inflammatory Pulmonary (Edema. — As to the first form, inflammatory 
pulmonary (edema , it is found in inflammatory processes of the lungs as an 
expression of a moderate degree of inflammation, because in contradis- 
tinction to the full development of the process as a rule no abundant cor- 
puscular elements exude from tlic vessels, and the inflammatory exudation 
is ratlief limited to the exudation of blood. 

rills is tin* case* in Hip neighbourhood of pronounced pneumonias and inflamma- 
tory pathological processes in the lungs — tumours, infarcts, etc. The (edematous in- 
filtration of the lungs, under these circumstances is, as ( 1 ohnheim expressed it so cor- 
rectly, a “ last wave ” of the inflammatory process, which has its centre in the 
coarsely liepaticizcd portions of the lung. In other eases the serous saturation of 
the lung is the only produet of the inflammatory process in the lungs; it is a ques- 
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tion here of the initial stapes of an inflammation which leads rapidly either to cure 
or to death (in which, previous to the abundant extravasation of blond corpuscles, 
mostly fluid only passes from the vessels), or that the inflammatory infection is 
so insignificant that, it ends with the tiansudation of fluid The last named cases, 
serous pneumonias, aie rare, it is tiue, but theie can be no doubt as to their 
occurrence. 

For the diagnosis of inflammatory (edema it is above all important that 
tins variety of pulmonary (edema takes its coarse with fever and the usu- 
ally strong pulse , and that in the majority of (uses the main part of the 
inflammation is undoubtedly pre-eminent by distinct pneumonia signs 
besides the pulmonary (edema. Recently Halil i has pro\ed by autopsy 
findings that this inflammatory character of (edema is much more f rapier) t 
than lias been so far assumed. 

Stasis (Edema. — The second form of pulmonary (edema, engorgement 
i edema , is the result of circulatory disturbances in the lungs, which, accord- 
ing to the origin of the engorgement, and (edematous transudations at 
other places, is characterized bv the fact that the venous deflux from the 
lungs is considerably impeded, while tin* arterial influx goes on, and thus 
a congestion of the capillaries and a transudation of blood from them 
take place. 

If both ventricles of the heart become paretic simultaneously, the necessary con- 
sequence would be a slowing of the circulation in the lungs, but novel a pulmonary 
uslema — i. c., a transudation ol fluid from the capillaries. If tin* latter is to occur, 
the aiterial influx in the pulmonary vascular system must not diminish too much, 
for the amount of the latter is as cliaractei istic of the origin of (edema as the other 
factor, viz., the resistance in the venous system. Welch, therefore, was perfectly 
collect when, to pi ml urc e\ pen mental pulmonary (edema, he tiled to cause uni- 
lateral paralysis ot the lclt ventricle with intact function of the right heart, and he 
actually succeeded in producing in a labhit artificial pulmonary (edema by crushing 
the left, tout uric, llowevci, it cannot lx* denied that eeitain difficulties exist m 
explaining the occurrence of pulmonary (edema at the bedside with this theory. It 
is undoubtedly the ease that the oeeuirence of a stionq tense pulse, as is actually 
observed sometimes, although not always, during the development of (edema, speaks 
against the validity of Welch’s theoiy in such eases: and, furthermoic, at the first 
glance it is diflicult to understand how a high-grade paialysis ot the left ventiiele, 
corresponding with the experiment (which imi\ occur in the lahhit’s heart, hut in the 
dog’s heart cannot he produced artificially), is to oeein isolutetlly with intact action 
ot the right \entiiele in the human heart. Hut it must not he forgotten that, accord- 
ing to expei iiucutal experience, the deficient oxygen supply appeals to act unequally 
upon l>oth sides of the heart, exerts, especially upon the left ventiiele, a more para- 
lyzing influence, and, furthermore that, upon beginning relaxation of the entile heart, 
the delieient tilling of the arteries creates an abnormal resistance posteriorly in the 
left auricle and in the pulmonarv veins. This causes ail increased pressine. not only 
in the last-named districts, but with the deficient tone of the pulmonary arleiics, also 
in the capillaries, and in the pulmonaiy arterial circulation. Hut to this condition 
the right heart reacts with greatei activity, so that it continues to contract, relatively 
vigorously, while the left has alieady become relaxed. It is tlieiefore conceivable that 
pulmonary cedemn is apt to develop in conditions in which the left ventricle has been 
overtaxed unilaterally (as, for instance, in atiophy of the kidnevs), as soon as the 
increased activity of the left ventricle relaxes ; but the same must also he the ease 
in general cardiac insuflieiency as a result of affect ions of the heart, and especially 
also in the dentil agony. It does not appear strange to me that it is not generally 
the last occurrence in the last-named conditions. The occurrence of uxlemu in such 
cases depends solely upon the ability of the right ventricle to react upon the begin- 
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ning engorgement. If the right ventricle (as is mostly the ease in the final agony) 
is not able any longer to contract fully, no O'dcma will occur, l>ecause f as we have just 
stated, to produce the same not only resistance in the venous system must be present 
but also the arlenal iti/ht.r must no! diminish matei tally. I tea versa on the occur- 
rence of resistance in the pulmonary circulation the compensating power df the right 
ventricle may assume such dimensions in other cases that the resistance is overcome, 
and the blood which now' cntcis the left ventricle in greater amount stimulates the 
latter to greater actiwty; thciefore, tedema does not occur here either. 

But not only paresis but spasm o / the heart may increase, according to the rea- 
sons enlarged upon in cardiac asthma, the pressure in the pulmonary arteries and 
capillaries and produce pulmonary (edema, firossmann has recently proved this suill- 
eiently by experiment s, inasmuch as spasms of the cardiac musculature caused ar- 
tificially by injections j»f muscarine into animals, occurred in a higher degree in the 
left ventricle than in the right, and were accompanied by an increased pi ensure in the 
left auricle and the pulmonary artery and decreased pressure in the aorta. Clinical 
experience also fa \ ours tile view” that in some eases of rapidly occurring pulmonary 
CFcloma the cause is to be looked for in spasm of the heai t. L have seen pulmonary 
(edema supervene upon angina pectoris w'hich alternated with muscular spasms in 
other parts of the body . 

Differential Diagnosis of Stasis (Edema. — In contradistinction to in- 
flammatory pulmonary (edema, engorgement autema can be diagnosticated 
when fever is absent . Furthermore , the. second pulmonary sound must be 
accentuated under all circumstances, anti the pulse smalt. The engorge- 
ment of pulmonary (edema, however, can in the individual ease he decided 
upon with a degree of certainty from the anamnestic data. 

“ Hydraemic ” Pulmonary (Edema. — Until recently hydrermia also was 
considered as a cause of pulmonary (edema. This was supposed to explain 
its rehitiudv frequent occurrence in renal disease, and also the* occur- 
rence of pulmonary (edema in cachectic conditions of various kinds. How- 
ever, the theory of hydraulic dropsy could not hold its own on experimental 
investigation, according to which theory the diffusihility of the blood, 
which is deficient in albumin, was to explain the occurrence of tin* transu- 
dation. For Cohnhoim lias plainly shown that hydramia does not , as such, 
produce (edema, hut that in consequence of long-lasting hydramia the 
vascular walls become more permeable and the energy of the heart appears 
weakened. If, therefore, hydriemia, ns such, does not produce pulmonary 
(edema, yet it produces ail undoubted predisposition to it — i. e., all the 
above-mentioned causes of pulmonary oedema will be more apt to cause 
the occurrence of the pulmonary (edema in hydraulics than in other pa- 
tients. This holds good for engorgement (edema, as well as for the in- 
flammatory form, because, owing to the hydramic injury to the vascular 
walls, inflammatory irritations which affect the lungs are less easily over- 
come, and cause a far greater transudation of blood than under ordinary 
cireumstjyiccs. 
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INFLAMMATORY ALVEOLAR INFILTRATION— PNEUMONIA 

FIBRINOUS-CROUPOUS PNEUMONIA 

As is well known, u croupous *' pneumonia is one of the diseases which 
is very easy of diagnosis. Especially is this so when the lung is consider- 
ably intiltrated. But since we know that croupous pneumonia is an infec- 
tious disease, the meaning of infiltration of the lung and pneumonia is 
not the same. It is necessary, therefore, in discussing the diagnosis of 
pneumonia, to separate cases in which the infiltration is pronounced anS 
demonstrable by percussion and auscultation from those in which the 
localization of the pneumonic process in the lungs is not so pronounced 
on account of other pathological manifestations. The former is the case 
in the majority of instances, and, therefore, we will deal with this class 
for the present, while the latter will be discussed later on. 

Sputum. — The most important symptom is the expectoration of the 
rusty sputum. Only in rare cases is there no sputum expectorated. The 
sputum is characteristic; it is viscid, adhering tenaciously to the recep- 
tacle into which it is expectorated, glassy and translucent; the blood and 
mucous particles are intimately intermingled. The colour of the sputum 
is yellowish or brownish-red. The sputum when placed in water shows 
the dichomatous ramifications of the liner bronchi. Later, during the pe- 
riod of resolution, the colour of the sputum is more yellowish, and rarely, 
if crisis is delayed, it becomes green. When the exudate is composed of 
inflammatory (edematous fluid the suspicious prune-juice expectoration 
appears. When the process becomes gangrenous the expectoration has a 
putrid odour. The microscopical examination of the expectoration shows 
red blood corpuscles, which are swollen and degenerated, also mucus, epi- 
thelial cells, and micro-organisms. 

Micro-Organisms in Sputum. — Regarding the micro-organisms, it is well known 
that in 1883 Fnedhinder considered capsular bacilli ns the specific cause ot pneu- 
monia. However, it soon became evident that this organism was of netiologicnl sig- 
nificance in but very few eases of primary and secondary pneumonia. Jn the great 
majority of eases the sputum contains the pneumococcus lanccolatus capsulatus, 
which was discovered in 1884 by A. Friinkel. This is the actual causative factor of 
fibrinous pneumonia, and this has since been demonstrated by many observers, par- 
ticularly by Weiehselbaum. 

Friinkel ’s pneumococcus appears, as a rule, in pairs (the diplococcus pneumoniae), 
tapering towards the polar ends (the diplococcus lanccolatus), and is surrounded by 
an oval capsule. It is easily stained by aniline dyes, and distinctly stained by Gram’s 
method in contradistinction to Fried binder’s pneumobacillus, which docs not stain 
by Gram’s method. According to experience, Friinkol’s pneumococci are found in 
greater abundance and are more virulent the more recent the inflammation in that 
portion of the lung from which they emanate. Further investigations have shown 
that pneumococci are by no means found alone in croupous pneumonia. They can 
be demonstrated in pleurisy, endocarditis (compare p. 7), peritonitis, cereliro-spinal 
meningitis, etc. — that is, in all the various inflammations that are of an infectious 
character. Friinkel ’s pneumococcus is therefore considered to be a widely dis- 
seminated organism, and is a causative factor in many inflammations (mostly puru- 
lent) in the various organs of the human body. Upon its entrance into the lungs it 
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raiincB pneumonia, and, although not cxol naively so, hut certainly in most eases, is the 
enuse of pneumonia. Although it is without douht that the piieuinoeoeeus is found 
in the sputum of the healthy, yet it is no proof against its virulent diameter, which 
ia, on tin* contrary, enormous, as is evidenced hy the inoculation of animals with the 
bacteria. This fact only shows that these extiemely virulent bacteria are not able to 
remain in the lungs under ordinary circumstances and multiply: hut to do so, certain 
auxiliary factors are requisite, and it will 1 m* the object of future investigations to 
determine this, Recently pneumococci have also been demonstrated in the blood of 
some patients suffering from pneumonia. These were eases which ran a fatal course, 
and therefore the sup|>osition is probably justifiable that a (pncuinococcic) septicie- 
mia developed which caused or favoured the fatal termination (see septicopyirmia ) . 

Other micro-organisms have also Ix'cn found to be causative factors of pneu- 
monia — namely, shrptococci and staphylococci, and various bacilli. As a rule, only 
one of the above-named organisms is found in pneumonic areas; sometimes, however, 
several may be present (mixed infection). According to the organism causing the 
infection, it could be presumed that the clinical picture would vary; in fact, the dis- 
tinctly streptococcic pneumonias generally do not occur with lobar but with cellular 
lobular infiltrations ( Kinkier), but there are exceptions to this rule*. It is of greater 
importance that in pneumonia due to this cause resolution is, as a rule, greatly de- 
layed, which apparently also holds good in those cases in which there is a mixed 
infection of streptococci and diplococci. 

The diagnosis of pneumonia win, as a rule, be made without hesita- 
tion upon the above-mentioned appearance of the sputum, especially its 
tinction, its viscidity, etc*., even in eases in winch no physically demon- 
strable change in the lung is present. However, the in /ill ration of the 
lungs can he easily and positiuly demonstrated in bv far the majority of 
the eases by means of physical examination, sometimes even on the first day. 

Slight Infiltration of the Lung. — Only in very rare enses. in which flic infiltra- 
tion is centrally located, or remains restiieled to a small portion of the lungs (less 
than 5 cm. in circumference), days are spent in vain looking for the characteristic 
pcrcussory and auscultatory changes. Under such circumstances the seat of the pneu- 
monic infiltration can Ik* best discovered by com /tarn tire auscultation of the voice at 
different parts of the thorax. 1 have often succeeded, if there was no other trace of 
duincss or bronchial breathing,' in demonstrating by the determination of the begin- 
ning bionvhoplmny the location at which the* cliaiactcristie signs of infiltration become 
evident within the course of a few days. Regarding the seat of pneumonia, 1 wish 
to lay particular stress upon the fact that, in my experience, it frequently develops 
in the axilla, und that here bronchophony first lieeomes audible. [The most frequent 
scat of the pneumonic infiltration is the right base, next in frequency is the left base, 
both bases, and the apices less frequently.] 

Percussion. — Upon further development of the in filtrate the following 
physical signs are found: tympanitic percussion sound during the stage 
of engorgement and resolution ; dulnes which nmy be absolute, accom- 
panied, however, by less resistance than when there is an exudation of 
fluid into the pleural cavity. Kxceptionally a crackcd-pot sound is obtained 
over thejnfilliated portions of the lung. This is due to the fact that upon 
percussion the air escapes from the relaxed tissues, or the bronchi, with 
a hissing sound. A change in the height of the pitch upon opening and 
closing the mouth is rarely found. In the latter case it is almost always 
the result of infiltration into the upper lobes, because the tympanitic sound 
over the principal bronchus is audible through the infiltrated pulmonary 
tissue, and becomes higher upon opening and lower upon closing the mouth 
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(Williams's tracheal sounds). The change in the pitch of the sound has 
also been observed in infiltration of the lower lobes; in some cases a note 
of a metallic quality is obtained, which cannot be satisfactorily explained. 
The limits of the dulness are sometimes distinct, and occasionally not, 
according to the anatomical condition of the infiltrated area. Sometimes 
it corresponds almost exactly with the outlines of the respective lobe of the 
lung affected. Jf the left lower lobe is the seat of the infiltration, the 
tympanitic gastric sound may be transmitted through the area of consolida- 
tion, and may lead to an error in diagnosis. On the other hand, the dul- 
ness rarely extends beyond the upper border of the semilunar space 
[Traubc | (which generally corresponds in extent to that part of the plouraj 
sac, the left pleural sinus, which is anterior to the border of the spleen) 
in contradistinction to the dulness caused by left-sided pleuritic exuda- 
tions. 

Auscultation. — On auscullalinn , during the beginning of infiltration 
and in the stage* of resolution, crepitant rfiles are heard, (('repitalio indux 
respectively redux). It is of importance that crepitant rales occur almost 
exclusively during inspiration; only exceptionally was I able to determine 
them during expiration. The respiratory murmur is bronchial at the 
height of the stage of infiltration, generally loudest over the' localities of 
greatest dulness — owing to the greater reflection of the infiltrated walls of 
the bronchi, which thus have ad \ a need relatively nearer the* thoracic wall. 
Eventually the rales mav have a ringing sound. 

Vocal Fremitus. — The examination of the voice by palpation shows in- 
creased vocal fremitus , however, not at all ns regularly as is generally 
assumed. The increase of vocal fremitus is absent if the main bronchus 
is occluded by secretion, or if, in very marked infiltration, the tension of 
the thorax becomes excessive, and the conditions for the transmission of 
the sound waves thus become more unfavourable. Auscultation of the 
voice shows bronchophony , very rarely aa/o phony ; the latter when the 
bronchi accidentally Ixvome so compressed by the hepatized and distended 
lung, so that the sound waves are sometimes able to pass the closely approx- 
imated walls of the bronchi, and sometimes cannot do so. 

Inspection. — Upon inspection the relaxation of the affected half of the 
thorax during respiration, and the increase of the respiratory frequency, 
appears remarkable. Mensuration shows an increase in circumference in 
the affected half of the thorax from 1 to 2 cm., but the increased circum- 
ference is materially smaller than in a massive pleura] exudate. 

Other Symptoms of Pneumonia. — All the other symptoms peculiar to pneumonia, 
except the above-named, are of minor importance: the fever commencing with chills 
or vomiting, the stitches in the side , the accelerated respiration , etc. Special stress 
is to be laid upon the following: the number of respirations is almost always more 
than 30 to the minute, sometimes even 100 and above. It is generally influenced 
but little by the fever (derhardt) , and is in great disproportion to Hu* pulse, so 
that instead of the usual ratio of 1 to 5, 1 respiration oec*urs in the time of 3 or 
only 2 pulse beats. The /rrrr, which is almost never absent, but of a considerable 
height, commences, as a rule, with a single eh ill. Repeated chills are rare. Only ex- 
ceptionally there* is no indication of the chill. The temperature rises quickly to 104° 

F. to 105° F. and above, and falls by crisis (in the majority of cases during the night) 
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with perspiration, very rarely on the first or second day, most frequently towards the 
end of the first week. The crisis is sometimes preceded by an excessive rise of tem- 
perature (precritieal rise). The fall of temperature by crisis is usually followed for 
some time by subnormal temperaturu ; in other cases the temperature, which has be- 
come normal, is interrupted by another rise, or by repeated exacerbations (pneu- 
monia with intermittent fever). This intermittent course of the fever is caused 
either by the abrupt progress of the inflammation or, in malarial districts, by the in- 
fection with malarial toxines — i. e., by the effect of the plasinodia. The condition of 
the pulse, especially its frequency, fluctuates very much in the individual case; but 
on the whole, with a temperature of 105° F. the frequency of the pulse is generally 
about 120 — in contradistinction to enteric fever, in which the pulse is relatively re- 
tarded. Comparatively, a considerable increase in the frequency of the pulse occurs 
with increasing weakness of the heart. The pulse becomes soft, small, and irregular. 
The weakness of the heart generally develops quite gradually; rarely it occurs sud- 
denly,* especially during the time of crisis we should be prepared for collapse. The 
cough is superficial, painful, occurs in short paroxysms, and has thus something char- 
acteristic in comparison with other diseases which are accompanied by cough. How- 
ever, it may be entirely absent, especially in the aged [and in the alcoholic]. Upon 
the skin, herpes , especially herpes labialiH, are often observed, besides the ‘flushed skin 
and eventually cyanosis. Herpes is of diagnostic significance, in so far as it docs not 
occur as regularly in any other infectious disease. Not infrequently jaundice is 
found; this is of significance in a diagnostic respect, because icterus does not ac- 
company any other febrile disease as frequently as pneumonia. Therefore, sup- 
ported by long years of experience, 1 can only give the rule, in case icterus is asso- 
ciated with high fever, always to examine the lungs in the first place, and to exclude 
pneumonia as the cause of the icterus only when the examination of the chest gives an 
absolutely negative result, and if the characteristic appearance of the sputum is 
lacking. 

The spleen corresponding to the infectious nature of croupous pneumonia may 
become enlarged . This, however, 1 maintain, according to my experience, contrary 
to the statements of others, is not of frequent occurrence. It is true, 1 assume an 
enlargement of the spleen to lie positive only when the organ is palpable, because the 
spleen, except in a few rare cases, can be palpated if it is considerably enlarged, and 
if a relaxation of the abdominal walls is brought about to as great an extent as pos- 
sible, and, on the other hand, percussion of the spleen yields a doubtful result in many 
cases. It has been observed frequently that the enlargement of the organ increases 
with or after the crisis. The cause of the post-critical enlargement of the spleen , 
which was first found by Gerlmrdt, but according to my experience is infrequent, 
should perhaps be looked for in a deposition in the spleen of morphological elements 
of the blood which were destroyed during the course of the disease. Therefore the 
splenic enlargement is to be* considered as u sjKxlogenous ” ; an early defervescence 
appears to favour the occurrence of post-critical enlargement of the spleen (Matthes). 

The urine does not show changes which are characteristic of pneumonia, although 
in this disease, particularly, the most numerous urine analyses have been made. A 
greater excretion of urates , the sedimentum latcritium , especially during the crisis, 
is noticeable above all, which is caused by various factors — namely, the great dia- 
phoresis, and the great destruction of leucocytes during and shortly after the crisis, 
because in this instance abundant quantities of uric acid are formed from the nuclein 
of the leucocytes especially. The excretion of urea during resolution is remarkable, 
as is also the alkaline reaction of the urine one or two days after the crisis (F. Pick). 
Comparatively frequently, a considerable excretion of albumoses has likewise been 
demons trflted, as well as a decrease of the urinary chlorides during the height of the 
fever and their reappearance with the termination of the inflammation. Albuminuria 
can be demonstrated relatively frequently during the course of the disease ( in about 
50 per cent of the cases), which is oftener than in any other infectious disease. In 
my opinion this is almost ulwuys caused by irritation of the kidneys produced by 
the pneumonic toxines, which arc more or less affected by the same. Accordingly, in 
some of the cases a simple transitory albuminuria occurs, in others the elimination of 
tube casts and the appearance of hematuria; in short, in these cases the complete 
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picture of acute nephritis develops, the symptoms of which may eventually exist for 
months after the termination of the pneumonia. The albuminuria is the result of 
cardiac feebleness only in rare instances. 

An acute leucocytosis is demonstrable in the blood of patients suffering from 
pneumonia (more pronounced than in any other infectious disease) — i. e. v the white 
blood cells appear considerably increased in* the peripheral circulation on micro- 
scopical examination, llesides, a considerable oliga'mia develops in these cases, be- 
cause the quantity of the total blood decreases according to the area of pneumonic 
infiltration. Pneumococci can be demonstrated in the blood in some cases, as stated 
above. 

The diagnosis of fully developed pneumonia is very easy. However, 
daily experience at the bedside teaches that cases occur of well-nuirked 
pneumonia which present great diagnostic difficulties during their entire 
course, and that doubts may arise, at least during the first days, regarding 
the presence of inflammation of the lungs in a considerable number of 
cases. This happens particularly when the sputum does not contain blood 
for some time, which occurs but rarely, or when the general infection 
predominates in the pathological picture (for instance, in drunkards in 
the form of delirium tremens), or when the pneumonic infiltration is cen- 
trally located and does not advance towards the periphery. In such cases 
the diagnosis is actually impossible; sometimes it may at least be possible 
to make a provisional diagnosis upon the character of the cough, the in- 
crease in the respiratory frequency, the herpes, the initial chill, the high 
fever, and the marked critical fall of the temperature. 

Abortive Types of Pneumonia. — In pneumonia an well as in other infectious dis- 
eases there oeeur alwrtive, rudimentary, and masked forms. Kuhn has called at- 
tention to the latter form. These are to be taken into consideration, if during an 
epidemic of pneumonia febrile affections occur in the course of which neither bloody 
sputum nor changes in the lung occur, but in which one of the accessory symp- 
toms becomes prominent, as herpes, initial chills followed by fever, which may even- 
tually become recurrent, great exhaustion, which contrasts with the slight objective 
demonstrable symptoms, etc. In some cases the brain is especially affected by the 
pneumonic toxincs and reacts by giving rise to epileptic or apoplectic attacks accom- 
panied by fever, “ typhoid,” and meningitic symptoms. Kuhn has also observed 
neuralgias — regular masked pneumonia — caused by pneumonic infection. I again em- 
phasize the fact that the diagnosis of such rudimentary and masked pneumonias can 
only be made provisionally if any other explanation of the pathological symptoms 
can be excluded, and the simultaneous epidemic occurrence of pneumonia is beyond 
doubt. 

DiHerential Diagnosis — Pneumonia and Pleurisy. — If the physical ex- 
amination gives a positive result, but the. sputum does not contain any 
blood (if there is any sputum at all), as a rule, pneumonia and pleurisy 
are to be differentiated. Common to both processes are: dulneBs, bronchial 
breathing, diminished vocal fremitus, which is often present in pneumonia, 
bronchophony, mid a*gophony, which is very rare in pneumonin, and other 
signs. 

The following symptoms in particular are indicative of pneumonia: 
lesser resistance of the dulness, intensification of vocal fremitus, the pres- 
ence of bronchophony and bronchial breathing, especially in the region 
of the lower portions of the dull area, the absence of dulncsB in the semi* 
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lunar space and the absence of displacement of the adjacent organs, the 
CTepitant rale (which is found very rarely and only In pleurisy in the 
retracted portions of the lung which are situated above the exudate), the 
initial chill, the crisis, and the usually rapid disappearance of the dulness. 
The question whether a pleural exudate or a pneumonic infiltration pre- 
vails is of daily occurrence at flic bedside 1 , so that wc will have to refer again 
to the differential diagnosis of these diseases when discussing the diagnosis 
of pleurisy (see p. 1 M >. 

Haemorrhagic Infarct. — If dulness can he demonstrated and if the 
sputum contains blood , htvmorrhayic infarct and pulmonary (edema are to 
be considered, especially in regard to the diagnosis. The confounding of 
pneumonia with pulmonary infarct can Ik 1 avoided if the usually afebrile 
course of this disease is observed, as well as the less thorough admixture 
of blood in the sputum, ami, above all, the source of the embolism. Com- 
mon to both processes are the signs of consolidation of the pulmonary tis- 
sue, the bronchial breathing, metallic rfilos, etc. Both processes are gen- 
erally preceded with a chill. 

(Edema of the Lungs. — It is less easy to confound pneumonia and pul- 
monary (edema , because 1 consolidation with its sequela. 1 occurs onlj excep- 
tionally in the latter, and then bilaterally, the crepitant rale is of less 
uniform character, and the sputum though bloody is thin and frothy. 
However, it must not he forgotten that not rarely both processes may be 
combined. Either an engorgement (edema develops, owing to the deficient 
oxygen supply and the weakened action of the heart, or an inflammatory 
oedema occurs in the neighbourhood of flic pneumonic infiltration. Thorn 
exists, besides, as stated before, a serous pneumonia in which the exudate 
is essentially thin (see p. 11H). 

Tuberculous and Pneumonic Infiltration. — Phthisic processes, which arc accom- 
panied with hn'moptysis and infiltration , may simulate* croupous pneumonia, especially 
when the previous course of the disease is not known, and the tubercular consolida- 
tion progresses rapidly. In these cases, the observation of the characteristic viscid, 
rusty condition of the pneumonic sputum, above all, protects from error; besides, 
tubercle bacilli may be demonstrated in the sputum, and also the ensemble ot the 
symptoms of pulmonary phthisis. The diagnosis might be difficult in rare cases, in 
which an acute croupous infiltration supervenes upon the tubeicular disease, and the 
former complicates the local symptoms of pulmonary phthisis. 

The differential diagnosis between croupous pneumonia and other forms of pul • 
monary inflammation will be best explained when discussing the latter. 

BKDNCHO-PN EUMON IA—CATA UK UAL PNEUMONIA 

etiological Criteria of Value in Diagnosis. — Catarrhal pneumonia can 
lie distinctly separated clinically from croupous pneumonia, loss by the 
physical signs than bv its typical origin and its course. Tt develops from 
bronchitis when the latter descends, generally by means of atelectasis or by 
aspiration of the secretions which cause the inflammation. II may also 
be produced by substances which accidentally gain entrance into the respi- 
ratory tract (deglutition, foreign-body pneumonia). Particulary infectious 
bronchial catarrhs in flic course of influenza, measles, whooping-cough, diph- 
theria, scarlatina, enteric fever, and others, frequently develop into broncho- 
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pneumonia. In at least 50 per cent of the eases of the latter affection the 
inflammation is caused by FninkelV diplococcus, the same as in fibrinous 
pneumonia. The smallness of the bronchi and the greater sensibility of 
the alveolar walls and their epithelial covering in infantile lungs are the 
reasons why this form of pneumonia occurs particularly in children. On 
the other hand, the senile arc predisposed to catarrhal pneumonia because 
the reflex excitability of the mucous membrane of the respiratory tract 
diminishes in old individuals, thus facilitating the occlusion of the bronchi 
by secretion and the downward progress of the inflammation. All these 
factors should be taken into account when considering the variety of pneu- 
monia, because, as a rule, it is impossible to make a diagnosis from the 
physical signs alone. 

Results of Physical Examination. — For a positive diagnosis it is neces- 
sary under all circumstances that the signs of consolidation be present. 
J 11 lobular affections, a circumscribed relative tininess, which is usually 
bilateral, radiating along the spinal column , or at least tympanitic percus- 
sion sounds are to be expected. Besides crepitant rales, bronchophony and 
bronchial breathing, metallic rales, and increased pectoral fremitus over the 
consolidated portions of the lung, can be determined. However, these 
symptoms may be absent in many cases, but in spite of this we are often 
compelled, in order to arrive at a correct conclusion in the individual case, 
especially as to its diagnosis, to be satisfied with a probable diagnosis. The 
latter is permissible if the body temperature reaches or exceeds 104° F. 
with a demonstrable bronchitis , which does not, as a rule, occur in simple 
bronchitis. Furthermore, if severe pain is complained of during the cough, 
ant) \ if there is a disproportion between the degree of bronchitis and the 
cyanosis and high respiratory frequency . 

Differential Diagnosis. — From this it is obvious that the diagnosis of 
catarrhal pneumonia is often very difficult: that frequently we succeed in 
making but a provisional diagnosis, and it is nearly always necessary to 
decide the question bv differential diagnosis. 

Croupous Pneumonia. — If it is a question of croupous or catarrhal 
pneumonia, bilateral symmetrical dulness in the posterior inferior portion 
of the thorax is in favour of the croupous form, as is also a short, critical 
course of the fever; while in catarrhal pneumonia there is generally a pro- 
longed fever which terminates by lysis. Croupous pneumonia is further 
characterized bv the fact that it generally attacks persons in apparently 
the best of health in the form of an acutely occurring infectious disease; 
catarrhal pneumonia, on the other hand, is preceded by bronchitis, which 
has developed in the majority of eases after a previously existing infectious 
disease. The appearance of the sputum is generally without value from a 
diagnostic standpoint, because it is usually absent m the pneumonias of 
children and in the aged; if it is present, it is mostly niueo-purulent in 
catarrhal pneumonia, rusty and containing blood in croupous pneumonia. 
Exceptions occur in both these instances. 

Miliary Tuberculosis. — It is more difficult to differentiate catarrhal 
pneumonia from acute miliary .tuberculosis. The differential diagnosis is 
impossible so long as no dulness can be ascertained in pneumonia. Itysp- 



128 


DISEASES OF THE RESPIRATORY ORGANS 


noea, cyanosis, diffuse capillary bronchitis, occur in both. The localiza- 
tion of the process in the apices of I he lungs, the presence of tubercle 
bacilli in the sputum (which is very rare in acute miliary tuberculosis), 
and the demonstration of chorioidal tubercles in the eye facilitate the 
diagnosis. 

Atelectasis. — The pulmonary atelectasis which generally precedes ca- 
tarrhal pneumonia differs from the latter by its transitory character, inas- 
much as in atelectasis <1 illness and the auscultatory signs connected with it 
are modified by the position of the patient, ot may lie made to disappear 
entirely. Pulmonary atelectasis in itself docs not cause fever. If it is 
observed during this affection it is caused by an accompanying bronchitis. 
If the temperature is 104° F. and above broncho-pneumonia is to be as- 
sumed in a doubtful case. 

The differentiation of catarrhal pneumonia from pleurisy, as well as 
the supposition of a pleuritis complicating the former, require the same 
diagnostic considerations that have bc.m described when discussing the 
differential diagnosis of croupous pneumonia and pleurisy. 


INTERSTITIAL PN EUMONfA 

The diagnosis of interstitial pneumonia is almost always of minor 
clinical interest. Usually it is to be considered only as a complication 
of other pulmonary diseases. It is an accompanying condition of many 
inflammatory processes of the respiratory tract. It is scon in bronchitis 
and pleurisy, ulcerating, gangrenous, caseous processes and now growths 
in the lung. More rarely it is seen in croupous and catarrhal pneumonia 
affecting only the surface of the alveolar walls. Interstitial pneumonia 
occurs as a more independent disease in consequence of the inhalation of 
iron, coal, or stone dust, etc., and in the course of syphilis. This specifica- 
tion of the axiological conditions of interstitial pneumonia shows that its 
diagnosis always requires the consideration of its cause, and the determina- 
tion* of other affections of the respiratory tract occurring simultaneously. 

Atrophy of the Lungs— Consequences. — The characteristic feature of 
interstitial pneumonia is atrophy of the lungs affecting smaller or larger 
portions. If the latter is the case it is not difficult to determine it. The 
thorax is drawn in at those places where the lungs have contracted. If the 
atrophy affects larger portions of one lung the retraction of the thorax 
becomes manifest by the approximation of the ribs, curvature of the spine* 
the low position of the shoulder, and the projection of the scapula?. Res- 
piration is impeded on the affected side, the circumference of one half 
of the tharax appears considerably reduced in comparison with the other. 
The capacity of the lungs is diminished. In atrophy of the left lung the 
changes in the cardiac region arc most noticeable : displacement of the apex 
beat to the left and to a higher intercostal space, pulsation in the cardiac 
region more diffuse owing to the pulmonary tissue normally over the 
heart and large vessels having retracted. In the second left intercostal 
space, external to the origin of the pulmonary artery, a systolic bulging and 
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diastolic thrill of short duration become visible and palpable. The latter 
is an expression of the closure of the pulmonary valves, which appears on 
auscultation as an accentuated valve sound in comparison to the second 
aortic sound. Of course, the picture is completely changed in unilateral 
atrophy of the right lung, as in this case the heart may be displaced to the 
right,* and the cardiac dulness appear diminished owing to emphysema of 
the left lung. 

Percussion shows more or less pronounced dulness according to the 
degree of hyperplasia of the connective tissue. If the atrophy is limited 
to the apices of the lung, or very much developed at this point, they will 
also be shrunken. Besides, symptoms of (phthisic and bronchiectatic) pul- 
monary cavities in the upper lobe can usually be determined. If the 
atrophy atfects the lower portions of the lungs, the lower borders, as well 
as the borders of the abdominal organs adjacent to the diaphragm (liver, 
stomach, and spleen), are displaced upward. The pulmonary borders thus 
displaced are movable on respiration unless pleuritic adhesions accom- 
pany the atrophic process, us is usually the case. Compensatory emphysema 
develops in the lion-atrophied lung. The unaffected lung reaches into the 
area occupied by the atrophied pulmonic tissue, due to compensatory em- 
physema; it is possible, as a rule, to determine the borders of both lungs 
by percussion on account of the unilateral infiltration and atrophy — that 
is, by means of linear percussion, a displacement of the anterior medias- 
tinum may be determined, the anterior median pulmonary border of tlic 
lion-atrophied emphysematous lung may be differentiated from the atro- 
phied lung by the clear percussion sound of the former which roaches to 
the opposite sternal border and even beyond it. 

This mediastinal displacement of the pulmonary borders is particu- 
larly marked in left-sided atrophy of the lungs. 

On auscultation, the following signs, which arc characteristic of the 
disappearance of air from the alveoli, are found : feeble respiration, bron- 
chial breathing, bronchophony, ringing rales, and in some cases, pro- 
nounced evidences of cavity (metallic note, etc.). The vocal fremitus is 
intensified or decreased according to the conditions which hold good for 
the other processes of infiltration. The sputum is not characteristic, with 
the exception that in interstitial pneumonias due to inhalation of dust, 
various kinds of dust may be found. This is, of course, not a pathogno- 
monic symptom. Upon the development of bronchiectasis the sputum 
becomes characteristic of this affection. Blood is, in my experience, rarely 
found in the sputum, and in doubtful cases points decidedly in favour of 
tuberculosis. 

Circulatory Disturbances, eto. — Stress is to be laid upon the obstruction to the 
circulation, which is a sequel of interstitial pneumonia of importance from the stand- 
point of diagnosis. Large areas of the pulmonary circulation are obliterated in in- 
terstitial pneumonia more so than in any other form of pneumonia. To this fact, and 
alBo to the deficient respiratory area, are to ho ascribed the general symptoms of en- 
gorgement, cyanosis, dilatation and hypertrophy of the right ventricle, and the 
accentuation of the second pulmonary sound. The uncovering of the hearty which 
results from the contraction of the lung, is always to he considered when judging the 
sise of the heart. Fever is absent, or but slight. If it is present to a greater extent, 
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it indicates other pulmonary processes occurring simultaneously with interstitial 
pneumonia — as u rule, tuberculosis of the lungs. 

If the uIkjvc symptom-complex is fully developed, the diagnosis of interstitial pneu 
nioniu is not difficult. It is different, however, if only cireu inscribed ureas of infil- 
tration and atrophy arc present. In these cases the diagnosis is sometimes absolutely 
impossible, at other times only a provisional diagnosis can be made. The deepening 
of the supraclavicular and infiaclavicular spaces, etc., corresponding to atrophied 
portions of the lungs, is of diagnostic importance. However, these local atrophies 
are usually, ns stated above, of minor diagnostic importance in the main affection 
of the respiratory organs which accompuny these atrophic processes, and are prin- 
cipally of significance only in the entire clinical picture and for the prognosis of the 
individual case. 


CASEOUS PNEUMONIA, CHRONIC PULMONARY TUBERCULOSIS, 
PHTHISIS PITLMONUM 

The designation phthisis pulinonuni embrneos the destructive affec- 
tions of the lung which show a progressive character and which arc 
connected with the colonization and action of the tubercle bacilli in the 
lung. This process 1 manifests itself anatomically as catarrh of the apices 
and tubercular granulation, which is followed by tubercular peribron- 
chitis and (caseous) broncho-pneumonia, resulting in tin* formation of 
cavities. These different' anatomical stages of tuberculosis of the lungs are 
also observed in the clinical picture as readily distinguishable, developmen- 
tal stages of the affection, easily ascertained by diagnosis. The presence of 
tubercle bacilli in the sputum is pathognomonic of all stages, and tlieir 
demonstration is easy and forms the host, support for a diagnosis of pulmo- 
nary phthisis of a chronic or subacute course. 

Diagnostic Value of Tubercle Bacilli. — The elaborate investigations of R. Koch, 
in 1882, which demonstrated that tuberculosis is produced by a micro-organism, the 
tubercle bacillus, has entirely changed our methods of diagnosis, thus rendering the 
diagnosis more positive, perhaps, than that of any other disease. The property of 
the tubercle bacilli to retain the enrbol fuchsin stain after being treated with nitric 
acid renders their recognition easy and positive. While the cells, nuclei, and other 
bacteria are discoloured upon the treatment of the preparation with nitiie arid, the 
tubercle bacilli alone remain stained and can be easily recognised in the discoloured, 
or later counterstained preparation. 

It is veiy easy, in by far the majority of cases, to demonstrate tubeiele bacilli 
in the sputum of the patients. In rare eases it is diHicult, owing to the bacilli being 
expectorated only at times and in small nunibciH. This is especially tbe ease in the 
first stage of the affection, when it is often necessary to make twenty or more prepara- 
tions before a positive decision can be arrived at. However, the diagnosis of pul- 
monary tuberculosis did not present any material difficulties before the discovery of 
Koch’s bacillus, although it was not so positive as it is to-day. The diagnosis was 
then made solely from the character and the course of the anatomical changes taking 
place in the lungs and the general symptoms accompanying them. Although at 
present the finding of tubercle bacilli in the sputum takes the 1 info's share in the diag- 
nosis of qmlnionuiy tuberculosis, yet the most careful physical examination of the 
thorax is necessary under all circumstances, for, by this means, the first indications of 
tho disease can be recognised, and their demonstration leads to the search in the 
sputum for the bacilli, thus enabling the physician to consider tlfe case as suspicious 
from the beginning. Em 1 hci more, the finding of tubercle bacilli in the sputum by 
no means decides the question as to the stage of the tubercular process, nor can a 


I refer to Rindfleisch’s description in his text-book. Sixth edition, p. 447. 
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conclusion be drawn Regarding the probable course of the disease, the threatening 
dangers, and the measures to l>e employed in combating the process. Aside from this, 
it is the object of every diagnosis to obtuin ns true a picture as possible of the ana* 
tomivo'organic changes of every disease by a thorough clinical examination. 

However, the diagnosis of tuberculosis without the demonstration of tubercle 
bacilli in the sputum cannot be made with as much certainty, for when tulierele bacilli 
are foujid, tuberculosis exists. Jn the usual staining methods, tubercle bacilli can 
only be confounded with the bacillus of leprosy and the smegma bacillus, which are as 
difficult to decolourize by acids as the tubercle bacilli. Hut the bacillus of leprosy 
occurs in larger colonies and cannot be transmitted to animals. This is also the case 
with the smegma bacilli, which also differ from tubercle bacilli ‘in that when they 
are stained red with carbol fuchsia they gradually turn blue when treated with a 
saturated alcoholic solution of methylene blue, while the tubercle bacilli remain red. 
Other bacilli, besides the tubercle bacilli, an* found in the majority of eases of pul- 
monary phthisis. Usually a mixed infection with streptococci, rarely with pneu- 
HKKJocci and staphylococci, etc., is present. This fact is of particular importance be- 
cause these micro-organisms are responsible tor the fever of the patients, ‘and render 
the prognosis much more unfavourable. 

The introduction of the tuberculin into the therapy of tuberculosis by It. Koch 
seemed to open up a new means of diagnosis. The subcutaneous injections of tuber- 
culin showed at once that tuberculous patients react locally (at the area of tubercular 
infection) and, as a rule, in a remaikably specific manner. It was hoped, therefore, 
that tuberculin would Ik* an unerring means for the discoveiy of a tuberculous process 
in the body in general, but experiments which have been made the woild over have 
shown that its diagnostic value is only a limited one. Its application is undeniably 
attended with danger, so that at present it is very little used as a means of diagnosis. 
However, in doubtful cases, 1 consider it advisable to make a trial injection of 
0.005-0.01, and a positive or negnthe reaction will permit; though not a positive diag- 
nosis, yet a provisional conclusion as to the presence or absence of tuberculosis. 


1. HI ACIMOSIS OF THE FIRST STACIE OF PULMONARY TUBERCULOSIS 

Catarrh of the apices with tubercular granulation is considered us the 
first stage in an anatomical respect. This first stage of the affection mani- 
fests itself clinically by generally very prononneed symptoms which can 
be utilized in the diagnosis. 

Mot infrequently the pathological process is ushered in by a general weakening 
of the organism, by umvmia, diabetes nicllitus, and piair nufiition in general, regard- 
less whether this is the consequence of unsuitable nourishment or ehionie gastric and 
intestinal catarrh. A further predisposition to tuberculosis is caused by local weak- 
ening of the pulmonary tissue clue to inflammatory processes ; hut in acute and super- 
ficial processes this tendency is not nearly so marked, least of all in croiqums pneu- 
monia, in which, according to the experience of others as well as my own, it is almost 
never followed by tuberculosis. If no local inflammation of the parenchyma of the 
pulmonary tissue which changes its location, precedes, the age x of the lung is the* 
first seat of the tubercular affection according to numerous observations. This is evi- 
dently caused by the fact that the inspired bacilli are driven, according to Jiunau, 
farther into the apices by forced expiratory movements, if bronchial catarrh causes 
severe coughing. * 

Changes in the Apices . — A catarrh ivhich is localized in the pulmonary 
apices is under all circumstances very suspicious of incipient ^tuberculosis. 
This catarrh is nearly always , as is proved by the more recent sputum 
examinations, the sign of the entrance of the bacilli into the organism , and 
with the catarrh slight dulncss in the supraclavicular region can in the 
majority of cases be demonstrated. There are, however, exceptions to this 
10 
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rule, such as, catarrh of the apices without demonstrable bacilli, without 
change in the percussion note, and infiltration* of ttfeibpibas. However, it is 
well to consider all these conditions as exceptions, aiul to exclude the diag- 
nosis of incipient tuberculosis in any case only after repeated examinations. 

Percussion and Ansonltatlon. — Pronounced dulncss over the apex, ^especially i: 
the dulness is unilateral, which can 'be demonstrated in the infradaviculav space oi 
the supraspinous region, is very significant of tuberculosis. Great precautions an 
to* be taken, if one ^pex gives a slightly different note from the other, for such slighl 
differences sometimes occur in nou-con^olidatcd apices. Especially have I found thu 
the case in emphysema. Wrong conclusions arp best avoided by percussing with the 
patient in a sitting pasture. Bedridden patients should be made to sit up with tht 
legs hanging over the edge of the bed. The examining physician should place himself 
exactly in the median line behind tho patient and percuss so that he compares cor- 
responding sides of the supraclavicular spaces, while the patient bends his head 
straightforward without deviating to the right or left. If a slight difference is 
determined between the left* and right apex, or if both apices (rarely the mm) 
show a uniform impairment 6i the normal percussion note, then the extent of the 
pulmonary note above the clavicle is to be determined. If this does not extend for a 
distance of 3 cm. above the clavicle it is 'tods' considered abnormal, and this is also 
the ease if upon linear percussion it can be determined that the borders of the apices 
are not uniform in extent. It is still more important from a diagnostic standpoint 
if auscultation shours a deviation from the normal, thus confirming percussion. The 
slightest change in the respiratory sound is sufficient, such as jerky respiration; pro- 
longed expiration, weak, intensified or coarse vesicular breathing, indistinct respira- 
tory murmur.' If the latter is of a bronchial character, or if crepitant rules arc 
found, even if these arc isolated and not of a metallic character, the slightest impair- 
ment of resonance at the apices is df great diagnostic significance. 

Initial Haemoptysis. — Tuberculosis commences in 60111c cases with 
haemoptysis, which occurs in apparently healthy individuals. It has be- 
come more and more certain during recent years that these apparently, 
spontaneous haemorrhages are not the cause but a symptom of incipient 
tuberculosis. 

# It is true, it is possible that in some cases 1 hamorrhoge of the lungs causes 
ihe development of tuberculosis — namely, when actual trauma occurs jpi a pre- 
viously healthy lung and leads to hemoptysis. The blood which is found in the 
lungs could in this case become the medium for the organism which causes in- 
flammation as well as for tubercle bacilli, and ihe latter might possibly enter the 
injured tissues more easily than in healthy tissue. This, however, is a very rare 
occurrehce. The reverse is almost always the case — i> c., haemoptysis is the result 
of an existing though latent tuberculosis. The tubercular granulations involve the 
walls of the branches of the pulmonary arteries at their point of entrance into the 
* pulmonary acini, thus affecting' the ’resistance of the vascular walls, resulting in 
rupture of the * smallest vessels, and hemorrhage into the bronchioles occurs, the 
wqlls of which are also involved in the tubercular process ; m other cases the hemor- 
rhage is also caused by the rupture of a small vessel (which may be aneffl’ysinal ) in 
the wall of a small cavity, which lias remained latent, and which occupies the apex 
of tho lungs. I f an acute inflammatory process supervenes upon hemoptysis, occur- 
ring in an apparently heeflthy individual, 'it may be assumed that som#of the con- 
tents of this cavity are aspirated with the blood, thus producing diffuse lobular 
inflammatory areas. BUumler has recently called attention to. this form of dissi^lna- 
•tion of the tubercular process whiyh sets in rapidly and which alraofttfelways results in' 
dgath in the course of one or two weeks. It occurs in apparently liealthy individuals 
suddenly, or in quiescent tuberculosis after physical exertion wlfch id^accompanied 
With d6ep inspiratory acts, and is marked by blood-spitting, higly fever, and diffuse 
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catarrhal symptoms in the lungs, which are Allowed in a few days by isolated crepi- 
taut rales, tympanitic percussion sounds, and increasing dyspnoea. This form o! 
acute broncho-pneumonia, which is caused by aspiration >o( blood and the contents of 
cavities, diners from acute miliary tuberculosis by the rapidity of its course, greater 
dyspncea, the occurramo of physical signs in the lungs, the haemoptysis, and the 
greater frequency of Uberde bacilli in the hemorrhagic sputum. 

In such cases of apparently spontaneous haunoptysis there can gener- 
ally be demonstrated auscultatory and percussory deviations at the apices; 
but I wish to emphasize particularly that these deviations may sometimes 
be absolutely wanting. 

In all these initial symptoms of tuberculosis the presence of fever will 
mostly be found. Exceptions to this rule occur, however, according to 
my experience, but they arc rare, and are frequently due to the fact that 
the temperature is only taken once, or taken in the axilla. Very high fever 
occurs in cases in which the above-described lobular aspiration pneumonia 
follows haemoptysis. 

The diagnosis of incipient tuberculosis is supported by the determina- 
tion of an hereditary predisposition ; furtliermore, by the above-mentioned 
debility, delicate' structure of the body, weak development of the muscula- 
ture, and insufficient development of the thorax. The development of pul- 
monary tuberculosis is also indicated by “ scrofulous ” glandular swellings 
in the neck, tuberculous affections of the bones and joints, or periproctitis 
with the formation of a fistula in the rectum. 

Combination of Tuberculosis and Pleurisy. — Pulmonary tuberculosis is, 
relatively spealcing, often ushered in by pleuritis. Here, also, the rule holds' 
good, which is in accordance with the view held by me foV a number of 
years, that the pleuritis is not the cause of the tuberculosis, but vice versa, 
the pleura is secondarily affected. In such cases an incipient and insidious 
tuberculosis, which gave no evidence of its existence, is complicated by an 
apparently spontaneous pleuritis, in the course of which, or after its 
“ cure,” the tuberculosis of the apex becomes prominent and without doubtl 

That pleurisy is frequently of tubercular origin is also proved by the fact that 
tubercle bacilli appear in the sputum in such patients after the injection of tuber- 
culin. 

» 

Of course, I do not mean to deny that pleuritis may be the primary, 
and tuberculosis the secondary affection , and that the predominance of the 
pleurisy materially favours the progress of tuberculosis. 

The cause of this fact is not at all evident. According to experience, the lung on 
the opposigstside of the area of pleurisy is usually the scat of the tubercular affeojidh. 
it must be cbiyiidered iu such coses, that the inhalation of dust -containing Bacilli ’into 
the apices of the lungs is favoured by the great intensity of the inspiratory .current 
in the previously healthy - lung which is aiot* retracted by pleuritic udhesions. It 
must be assumed, however, that it is a question of individuals hereditarily predis- • 
pose&por whose constitutions are debilitated, which so frequently is* the case in con- 
neetiron with the ^predominating pleuritis. * 

. • 

In this 4tage,*s well as in the other, stages, the diagnosis becomes posi- 
•tivo only by the demonstration of tubercle bacilli in the sputum, which majs 
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be found when the physical signs arc very slight, or absent, and even then 
in large numbers. 

II. DIAGNOSIS OF TUB SECOND KTAUE OF PULMONARY TUBERCULOSIS 

This stage is characterized by tuberculous peribronchitis and caseous 
broncho- pneumonia. Clinically this stage is generally combined with the 
third, the formation of cavities. Cases occur, however, in which the pa- 
tients die before a material softening of the infiltration and elimination of 
the cheesy areas take place, in which induration, development of connective 
tissue and atrophy predominate. On the other hand, in some cases the 
cheesy infiltration and cavernous disintegration take a very rapid course 
( phthisis florida, galloping consumption ), so that death occurs in the 
course of weeks or a few months. This is accompanied by fever and ema- 
ciation. All these anatomical changes can usually be found in one lung, 
but, in spite of this, it is clinically correct to differentiate tuberculous infil- 
trations with commencing disintegration diagnostically from the final stage 
of the tubercular process — the formation of larger cavities. Accordingly, 
we will have to discuss the diagnosis of tuberculous bronclio-pneumonic 
infiltration. 

Percussion furnishes the most important proof that such infiltration 
has taken place. Dulness, progressing from the apex downward, shows 
that air in the alveoli is gradually disappearing, intensified pectoral 
fremitus, bronchophony, ringing rales and bronchial breathing rendering 
the acoustic signs more transmissible. The catarrhal symptoms are in this 
stage also usually restricted to the superior portions of the lungs, corre- 
sponding to the changes on jUTCUssion, or they arc more developed ill these 
places than in the lower portions of the lungs. Tice versa , in eases in 
which gelatinous caseous pneumonias arise by aspiration of tuberculous 
masses (A.* Franked and Trojc) the infiltrated areas are found in the lower 
portions, a complication which is accompanied by remittent fever, expec- 
toration of a brass-coloured or rusty sputum containing few tubercle bacilli, 
and rapid loss of strength. If interstitial development of connective tissue 
is marked, the upper portions of the lungs, which are usually thus affected, 
and the corresponding portions of thorax appear relaxed, according to the 
degree of sclerosis and atrophy of the pulmonary tissue. If the atrophy 
extends over a great part of one lung the other lung is often found to 
be in a state of compensatory emphysema, so that the clear sound of the 
latter extends farther than the median line, advancing beyond the opposite 
sternal border, and differs distinctly from the dull sound of the opposite or 
atrophied lung. The infiltrated portions of the lungs do not expand on 
inspiration, particularly so upon unilateral prevalence of the process. 

Phthisoid Chest. — Tlic thorax appear* flat , the intercostal* spaces are 
sunken, the weakness of the musculature, especially of the serratus anticus, 
makes the scapula project wing-like. .The angulus Lndovici becomes very 
prominent, the neck is usually remarkably long, an ensemble of changes of 
the, thoracic structure which is embraced under the name of the “paraly- 
tic 99 phthisic thorax. [Expiratory shape of chest.] 
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Secondary Phenomena. — The diagnosis in this stage is supported by various acces- 
sory symptoms, which are produced either by anatomical changes in the lungs or by 
the constitutional deterioration which accompanies tuberculosis. Among the former 
are the occasionally occurring systolic murmur heard over the subclavian artery lie- 
low the clavicle, which can be explained by stenosis of this vessel due to atrophy of 
the apex, and the unilateral paralysis of the vocal cords produced on the right side 
by traction of the right recurrent laryngeal nerve which enters behind the subclavian. 
To the left it is usually the result of compression of the nerve due to cnlurged 
bronchial glands at the aortic arch. Pleuritic fnction t due to pleuritis over the in- 
filtrated portions of the lungs, or tubercular nodules developing in the pleura, com- 
plete tho picture of chronic progressive tuberculosis of the lungs. 

Among the subsequent general symptoms may be mentioned the pallor, which in 
very pronounced, atrophic proceAscH is combined with cyanosis, the tendency to per- 
spire, especially at night, marked emaciation, and lussitude. Occasional complica- 
tions are certain changes in the skin: pityriasis (tubescentium) and lichen scrofu- 
losorum. 

Fever. — The bodily temperature is almost always aliove normal, although in some 
cases there are long-continued afebrile periods. The fever is usually very high during 
the evening, the typus inversus is sometimes seen, and may exist permanently. In 
tact, as L have observed, it may occur with a certain degree of constancy in several 
members of the same family. 

The size of the heat t is not, as a rule, altered , because it adapts itself to the 
decreasing amount of blood, and thus the liy pet trophy of the right rentncle , which 
might be expected owing to the circulutoiy distuibances in the lung, does not develop, 
Hut, a ccoiding to my experience, there are occasional eases in which the right-sided 
hypertrophy of the heait is well marked, and can be demonstrated by percussion and 
by the accentuation of the second pulmonary sound. 

Symptoms of Engorgement. — -Among the symptoms of engorgement may be par- 
ticularly mentioned the splenic tumour, engorgement of the liver (fatty liver is much 
more frequent), and engorgement of the kidney. The engorgement of the kidney is 
rcM|M)iisible, as a rule, for the decreased secretion of urine and the albuminuria w T hich 
are seen during the course of phthisis. The heart may become dislocated in more 
pronounced atiophy of the lungs. 

Sputum.— 1 The sputum in this stage is muco-purulent. Upon the development of 
caseous tulierculous pneumonia it becomes greenish or rusty, glassy, similar to the 
sputum in lihiinous pneumonia. It contains desquamated alveolar epithelium, leu- 
cocytes, and various micro-organisms, streptococci, staphylococci, and pneumococci, 
but only the finding of tubercle bacilli iH pathognomonic. 


III. DIAGNOSIS OF THE THIRD STAGE OF PULMONARY TUBERCULOSIS 

Condition of the Sputum. — This stage is characterized by ulceration of 
the bronchial walls, extensive reduction of the caseous masses, and the 
formation of cavities. Clinieally this is shown at first by the oeeurronec of 
particles of pulmonary tissues, especially elastic fibres , in the sputum, which, 
however, are often found early, long before the physical symptoms of cavity 
formation are pronounced. Their demonstration does not present groat 
difficulty, and is generally successful without the previous addition of hot 
caustic potash to the sputum. The macroseopical condition of the sputum 
also becomes characteristic ; it appears nummular . lumpy, and airless. 
When expectorated into water it sinks quickly (“ sputum globosum fnndum 
pelens "). 

The roujided shape of the individual masses of sputum is explained by the fact 
that they have been in cavities until expectorated, an explanation which is not ac- 
ceptable. The form of the sputum is due alone to the great cohesion of its parts. 
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The sputum is airless because it has been at the bottom of a cavity for some timer, and 
later entering the bronchus was expectorated at once, and therefore did not become 
mixed with air. The sputum is sometimes haemorrhagic. In some instances it is only 
a question of admixture of blood in streaks, at other times pure blood in small or 
large quantities is expectorated. This expectoration of blood has to be distinguished 
from initial haemoptysis and may be the cause of rapid death if it is due to the erosion 
of large vessels. 

Percussion. — If the presence of cavities in the lungs appears to be prob- 
able in the just-described condition of the sputum, this becomes a certainty 
by the results of percussion and auscultation . It is true they arc not of 
the same significance ns formerly, since we know that the demonstration 
of tubercle bacilli in the sputum allows of a much surer basis for the 
diagnosis of tuberculous infection, and that the presence of cavities may be 
taken for granted in a longer duration of the process, consequently it is 
immaterial whether cavities can be demonstrated by physical diagnosis or 
not. However, the evidence of their existence obtained by percussion and 
auscultation still remains an important feature of physical diagnosis, espe- 
cially because thereby the size and position of the cavities, as well as their 
communication with a bronchus, can be approximately determined in these 
cases. 

Signs of a Cavity. — The physical signs of cavity formation arc as fol- 
lows: The usual scat of cavity formation is at the apex of the upper lobes; 
here, especially in the infraelaviculur space, the thoracic wall appears to be 
sunken. Percussion shows a tympanitic sound, which is, however, only 
caused by a cavity when it is at least the size of a walnut, and when directly 
adjacent to the thoracic wall, or only separated from the same by condensed 
airless tissue. The walls of the cavity should not be very tense and must 
be able to reflect the sound. The distinctness of the tympanitic sound 
depends upon the size of the quantity of air in the cavity — i. e., upon the 
size of the cavity, and the amount of fluid which is in the cavity besides 
the air. 

Change of Sound. — Not rarely, but by no means in the majority of the 
cases, in fact not even regularly when large cavities occupy the apex, can 
so-calle4 chatitje of the sound be determined in the tympanitic note over the 
cavity — i. e., a highcT or lower pitch according to manipulations which are 
made upon the patient. The high note. occurs comparatively most fre- 
quently upon opening of the mouth* the lower upon closing (Wintrich’s 
sign). In other eases the sound of the note changes in alternately raising 
and lowering the patient (erect and recumbent posture) ( Gerhard t’s sign), 
usually in such a manner that the note becomes higher upon sitting up, 
while the reverse is rarely the case. A combination of both signs can 
sometimes be determined — i.e., the occurrence of Wintrieh’s sign in an 
exclusive sitting position, in other cases again in the recumbent position 
of the patient (“ interrupted w Wintrich’s sign). Finally, it is possible to 
discover a slight change in the pitch by the respiration (Friedreich’s 
sign). Almost all these }>eroussion phenomena can also be observed in 
other conditions of the lung, and therefore they are not absolutely positive 
signs of the presence of cavities. Positive proofs of the presence of cav- 
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ities seem to be the lowering of the pitch of the note upon the patient 
assuming the erect posture, and the interrupted change in pitch. How- 
ever, just these two signs upon percussion are very rarely observed in a 
distinct manner. 

If Wintrich’s sign upon opening and dosing the mouth in the respiratory interval 
(during which it is usually elicited to prevent the eventual effect of Friedreich’s 
change of note) is absent temporarily, it may be brought about eventually, as re- 
cently shown by Rumpf, in such a manner that the examination is made during the 
inspiratory period exclusively, best in the course of two successive inspirations, and 
that in such a manner that the percussion of the patient with closed mouth and nose 
is done during one inspiration, and the percussion with open mouth and protruding 
tongue during the following inspiration (“inspiratory change of pitch”). 

Cracked-Pot Note. — The occurrence of the cracked' pot sound is less applicable 
to the diagnosis, because it occurs in various pathological changes of the lungs, irre- 
spective of the possibility to elicit it in some healthy individuals with thin thoracic 
walls, by percussion during loud talking. It is true, however, that this phenomenon 
is most distinctly and most frequently pronounced in cavities, and in such as are 
adjacent to the thoracic wall and communicate with the bronchus. 

Metallic Percussion Note. — However, a cracked-pot sound points to the 
presence of a larger cavity in the thorax, if it is accompanied by a metallic 
note. 

The latter, distinguished by its quality, by the prominence of very high notes 
besides the underlying note, is a sure sign that the percussion causes uniformly re- 
Jtccted sound waves, which arc contained in large cavities — at least (S ee. The respective 
cavities must not only be large to cause the metallic note, or the metallic after-sound 
(i. e., the slow ringing out of the high note after the deep underlying note has 
rapidly disappeared, “amphoric” note in the proper sense), but they must be near 
the surface also, and, above all, tlicir trails should he smooth , uniformly thickened , 
flexible , and tlicir opening must not he loo wide. The metallic percussion sound is 
not loud generally, and often does not become distinct until the ear is placed upon 
the percussed area of the thorax (auscultatory percussion), and if the finger is not 
used, but a hard clastic rod, for instance, the handle of the percussion hammer (“ rod 
pleximetor percussion”). If the cavity communicates freely with the bronchus and 
the oral cavity, the metallic percussion sound is heard louder with the mouth open, 
because the oral cavity thus acts as a sounding board and the note proper to this 
cavity, which is of a higher pitch when the mouth is open, serves to intensify the 
high cavity sounds corresponding to the same. If a metallic sound can be produced 
by means of percussion , it is a positive proof of the presence of a larger cavity in the 
thorax ; then it remains only questionable whether this hollow space is a cavity or 
whether it is formed by a pneumothorax. We shall fully enlarge upon the decision 
of this question later on, when discussing the differential diagnosis of phthisical cav- 
ities and other pathological conditions in the thorax. 

Metallio and other Auscultatory Signs. — The same as the percussion 
sound, so the respiratory murmur, too, may be characterized by a metallic 
note, respectively after-sound (“amphoric” breathing). The presumptions 
for its origin are the same as for the occurrence of the metallic percussion 
note. The voice, upon auscultation, also assumes a metallic timbre, and the 
rales arising in the large cavities or in their neighbourhood may likewise 
have a metallic quality. If, under these circumstances, isolated bubbles 
burst in the fluid of the cavities, they, too, may have metallic resonance and 
create the impression of a ringing drop falling into the cavity (“ tints- 
ment mctallique”) [gutta cadens]* 
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With tla» above description wc are in a position to apply the auscultatory 
signs which point to the presence of a cavity. The last-named metallic 
manifestations are not at all frequent ; usually only bronchial breathing is 
heard on auscultation. However, the latter is only present under certain 
conditions — namely, between the cavity and the thoracic walls there should 
not lie much air-containing tissue, because otherwise the bronchial breathing 
prevailing in the ca\it\ is masked by the vesicular respiration. Besides, the 
bronchus which leads to the cavity must not be obstructed by secretion. Of 
course, the bronchial respiratory sound is not especially characteristic of 
the presence of cavities, because bronchial brea thing also occurs upon infil- 
tration of the lung in the second stage of phthisis. Neither does the occur- 
rence of metallic rales, or of so-called broncho-cavernous respiration, the 
increase of the vocal fremitus, etc., speak in itself for the foundation of 
a cavity. Therefore, so long as a metallic note does not accompany the 
phenomena of percussion and auscultation, the diagnosis of a phthisical 
cavity should lie made with caution, and, even if this is the ease, care 
should he exercised in the diagnosis, because in this case it may he a ques- 
tion of large cavities, and the decision is to lie rendered whether a pulmo- 
nary cavity or, rather , a pneumothorax is present. This differential diag- 
nosis may cause considerable difficulty in some eases. 

Differential Diagnosis between Pulmonary Cavities and Pneumothorax. — Mis- 
taking one condition for tiu* other is possible especially when it is a question of 
sacculated pneumothorax. Tlu» symptoms caused by the latter arc absolutely the 
same as in largo cavities, and, according to the description, must be the same in so 
far as they refer to the conditions of auscultation and percussion. A differentiation 
of both affections is therefoie actually impossible in some instances. The best dif- 
ferent io'diagnostic iactoi is the condition of t lie intercostal spaces over the respective 
parts of the thorax. They are ret i acted in by fur the majority of cases in cavities. and 
bulging in pneumothorax. Besides, the pectoral fremitus appears intensified over a 
cavity , and diminished over a pneumothorax, the same as bronchophony , because, in 
my opinion, in pneumot borax the transmission is rendered difficult owing to the ex- 
cessively tense thoracic wall, and because the bronchus is more remote from the 
thoracic wall. As soon as the pneumot borax assumes larger dimensions, or even 
affects the entire pleural cavity, mistakes are scarcely possible. The uniform dis- 
tention of the thorax, the displacement oft the adjacent organs, especially of the heart 
and liver, the changed dulness in the lower portions tqion change of posture and the 
orthopmea, but above all flic sueeussion sound , which appears in exceedingly rare 
cases in cavities — in a practice of many years / hare never observed it in cavities — 
establish the diagnosis of pneumothorax, while the physical signs connected with 
the metallic note, fuithermore the cracked- pot sound and the change of pitch, are 
found equally in lioth conditions. It is true the latter signs are found much more 
frequently in cavities than in pneumothorax, so that the demonstration of the cracked- 
pot sound especially is very much in favour of the presence of a cavity, the same 
os profuse loud rales in the ncighlxiurhood of the cavity, which seem to be quite close 
to the ear, when deciding the question as to whether pneumothorax or cavities are 
present, *penk decidedly in favour of the presence of the latter. 

Secondary Signs of the Third Stage. — Besides the above-described physieo-diag- 
liostie changes the following symptoms of this stage of phthisis are found: Increased 
signs of debility of the organism which also w'ctc prominent in the second stage, 
progressive emaciation (it is true there are exceptions to this rule in which the pa- 
tient is well nourished in contradistinction to the pulmonary condition), bed sores, 
thrombosis of the crural vein with (edema of the respective extremity, or general 
oedema (due to marasmus , secondary nephritis , or amyloid degeneration ). Analogous 
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to the disintegration of the tuberculous products of inflammation in the lung , tuber- 
culous ulcers form in the intestine and larynx. More rarely they are found in the 
pharynx, tuberculous rectal fistula ■; the latter, however, may also develop in the 
first stage of the disease. The rapid loss of strength is promoted particularly by 
the fever, the insomnia, and furthermore, by gastric catarrh and profuse diarrhuMis, 
'which latter may be supervened by intestinal haemorrhages originating from the 
ulcers,. The urine of the patients shows, besides albumin depending upon eventual 
nephritis and the never-absent tubercle bacilli in complicating tuberculosis of the 
urinary tract, the diazo reaction. The latter is found constantly in cases of florid and 
steadily progressing chronic phthisis, so that their demonstration is generally of bad 
prognostic import. 

In a relatively small number of cases the organism is flooded with the tubercular 
toxine issuing from the localized tuberculous area in the lung. In these cases we 
observe the clinical picture of acute miliary tuberculosis , the diagnosis of which will 
be discussed in the chapter on infectious diseases. 


EMBOLISM OF THE PULMONARY ARTERY, HAEMOR- 
RHAGIC INFARCT 

JEtiological Diagnosis. — To produce embolism of the pulmonary artery 
a source for the formation of thrombi is required, the detachment of which 
from the locality of thrombosis is followed by the introduction of fibrin 
plays into the pulmonary artery. The' locality, therefore, at Vliich coagu- 
lation of tin 1 blood occurs should bo looked for posteriorly from the branch- 
ing off of the pulmonary artery from the right ventricle, consequently in 
the latter, in the right auricle, or in the veins of the periphery. Aside* from 
valvular defects of the right heart in which coagulations may form imme- 
diately upon the vahes which have become roughened, dilatations of the 
right heart arc to he considered above all, especially such as develop after 
emphysema and mitral defects. As soon as the dilated heart relaves in its 
compensatory activity and the relaxed myocardium is not able to give the 
proper propulsion to the blood, fibrin coagulations occur between the tru- 
beeula* earner, or in the appendix of the right auricle, which are occasion- 
ally carried away by the circulation to the lungs. The conditions for the 
formation of thrombi in the right heart, without reference to the rare 
tricuspid-valve and pulmonary-artery defects, arc most frequently present 
in mitral defects, but of course also, though less frequently, in all other val- 
vular malformation and in degeneration of the myocardium generally. If 
the location of the thrombosis is outside of the heart in the venous system, 
the most frequent source of the cml>oli carried from the vena cava to the 
right heart and the lung, should be considered as coming from eventual in- 
flammatory areas in the periphery or from marantic thrombosis in the 
crural vein and in the internal spermatic veins. The above-named axiolog- 
ical factors should be considered primarily in every diagnosis of embolism 
of the pulmonary artery. If there is no good reason for the assumption of 
such sources of embolism, the diagnosis of embolism of the pulmonary 
artery rests on a very weak foundation and had better not he made at all. 

The diagnosis, however, is usually easy. It is based upon the above- 
named netiological factors, and furthermore, upon various marked symp- 
toms which differ according to the embolism occurring in the trunk of the 
pulmonary artery or in a single smaller branch of the same. 

11 
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Diagnosis of Occlusion of the Trunk and the Large Branches of the 
Pulmonary Artery . — Embolism of the trunk or one of the main branches 
of the pulmonary artery is characterized by rapidly omirrring dyspnoea, 
which is followed by death from suffocation, u pulmonary apoplexy," if 
large vascular districts arc cut off from the blood supply. It is obvious, 
if the right heart can no longer empty its contents into the pulmonary ar- 
tery, that a rapidly increasing dilatation, with diffusion of the cardiac dul- 
ness, acute cyanosis, smallness of the pulse, and mostly unconsciousness, 
owing to the engorgement in the cerebral veins and the insufficient supply 
of arterial blood to the brain, are the necessary consequences. But even if 
these symptoms can be determined by the physician himself (usually he 
only ascertains from the friends or family that dyspnoea, cyanosis, and 
unconsciousness preceded the sudden death), the greatest caution should 
be exercised in the diagnosis of embolism of the trunk of the pulmonary 
artery. 

In this respect I have too often seen, ; ,n spite of the coincidence of the above 
symptoms, that no obturation of the pulmonary artery was found post mortem, and 
the cause of the rapidly fatal catastrophe remained obscure. The most probable cause 
of death in such eases is sudden paralysis of the heart. The consequences of paralysis 
naturally must be similar to those of embolism of the pulmonary artery — i. e., 
dyspnoea, cyanosis, acute dilatation of the entire heart, insufficient filling of the arte- 
rial system, and interruption of the cerebral circulation. Sudden death occurs as the 
result of this rapid relaxation of the heart. 

Diagnosis of Embolism of the Smaller Arterial Twigs of the Pulmonary 
Artery and Haemorrhagic Infarct. — Jn obstruction of the smaller branches 
of the pulmonary artery , which is followed by infarction of the respective 
vascular districts, the pathological symptoms arc much milder and the diag- 
nosis can be established much easier and with more certainty. Sometimes, 
not at all constantly, a chill designates the onset of pulmonary embolism. 
At the same time cyanosis and dyspnoea occur with increased respiratory 
frequency, the degree of which usually depends upon the size of the ernbol- 
ized portion of the lung in which the exchange of gases cannot take place. 
Gradually the organism accommodates itself to the diminished oxygen 
supply, and the difficulty of breathing becomes manifest only in greater 
demands upon the lungs produced by muscular exertion, in which ease the 
patient complains also of palpitation of the heart. 

Whether fever is connected with the embolic infarction or not depends, in my 
opinion, primarily upon the nature of the embolus introduced into the lung. If the 
latter originates, as is usual, in patients with adipose hearts or old cardiac defects, 
the course of the embolism is usually afebrile . If, however, the source of the em- 
bolus is due to acute endocarditis, or the cause lies in u peripheral inflammatory 
area in which the thrombosis has developed, the fever might increase owing to the 
emholisnw Tn the second place, it should he considered that the circulation of the 
blood is obstructed in the infarcted portion of the lung so that the inflammatory 
germs arc more apt to find lodgment, and consequently fever occurs. The occurrence 
of pleurisy at the base of the infarct, which is usually the case, points principally to 
the probability of the process having taken place in the above-named manner. 

Blood in the Spntnm. — The most remarkable of the objective symp- 
toms is the condition of the sputum . This consists of pure blood which 
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is not, as a rule, bright-red but dark and blackish. It is frequently mixed 
with mucus, but not so intimately us in pneumonia. This hemorrhagic 
condition of the sputum lusts for days and weeks. 

This hwmorrhagio sputum is found on various occasions; besides occurring in 
pneumonia, it is found in neoplasms of the lung, in bronchitis, especially in croup 
of the Bronchi, in perforation of aneurysms, the many forms of hcemorrhagic diathesis, 
etc. Confounding the hcemorrhagic sputum of the affection with which we are deal- 
ing, is possible above all with that occurring in the haemoptysis of phthisical patients. 
In this case the simultaneous presence of tubercle bacilli in the sputum and the con- 
centration of the pathological symptoms in the pulmonary apices are principally 
determining. 

The diagnosis of hcemorrhagic infarct can never be established from 
the condition of the sputum alone. It becomes certain only upon the pres- 
ence of the above-named diagnostic points, and particularly also by posi- 
tive results obtained by physical examination of the lungs — namely, by the 
demonstration of circumscribed dulness (most frequently in the lower 
lobes, especially the right), of circumscribed bronchial breathing, ringing 
rales, and the other symptoms of consolidation. Also if the infarct has 
extended peripherally to the pleura, pleuritic friction sounds arc not infre- 
quently heard. Finally, where the coagulation becomes lodged, unless the 
obstruction of the respective branch of the pulmonary artery is not com- 
plete, a systolic, high-pitched whistling heart murmur can be heard, and 
eventually a thrill may be palpable. However, the determination of all 
these symptoms is not suflicient to establish a positive diagnosis of an 
embolus in the pulmonary artery. 1 will again emphasize the fact that, to 
accomplish this, it is necessary in the first place to demonstrate the source 
of the formation of the thrombi. Finally, it may lx? mentioned that there 
are cases of embolism in which no formation of infarcts occurs and which 
cannot, therefore, he diagnosticated, probably owing to suflicient collateral 
circulation between the pulmonary and bronchial arteries. 

If the coagulation which leads to embolism is purulent or scptically infected, 
there develops not a simple infarct of the lung but a metastatic absents. If under 
such circumstances it is a question of septicemic processes, there arise, ns a rule, 
numerous small foci in the lungs which almost always escape the diagnosis and 
which are not discovered until the autopsy is made, as secondary findings. If, on the 
other hand, owing to the importation of the larger suppurating emboli into the pul- 
monary artery a large purulent area develops, this is known as a pulmonary abscess. 
This may also occur in a different manner, and its diagnosis is sometimes difficult, so 
that special discussion of pulmonary abscess is required. 

PULMONARY ABSCESS 

If the embolus which enters the lungs contains pus-producing cocci, 
especially in pyasmic processes, suppuration develops at the place in which 
the embolus becomes lodged. This is also the case if an inflammation in the 
lungs, either croupous, catarrhal, or a deglutition pneumonia, is accom- 
panied with an intense effect of the cocci, and if the latter are in a posi- 
tion fully to display their property of dissolving albuminous substances. 
In such cases large purulent areas develop in the lungs. The pulmonary 
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abscess is, relatively speaking, frequently observed following influenza 
pneumonias. 

Condition of the Sputum. — These etiological factors must always be 
considered in the diagnosis of pulmonary abscess, for by observing them 
the differential diagnosis of this process is decidedly facilitated. The diag- 
nosis of pulmonary abscess is often difficult, and can only be established 
with certainty when the symptoms arc distinctly pronounced. The most 
important criterion is the condition of the sputum , which has the appear- 
ance of pure pus . If the expectoration is profuse, a serous upper layer 
separates from the cellular sediment. According to the amount of pul- 
monary substance lost , larger or smaller quantities of parenchymatous 
shreds, elastic fibres , single or stratified, fatty cells (fat partly in crystals), 
cholesterin plates, and hcematoidin crystals arc found in the sputum, and 
finally, as the most important constituents, the various pus cocci (staphylo- 
coccus aureus and albus, Friedlander’s pneumobacillus) and other non-spe- 
cific bacteria. 

Development of Cavities. — The disintegration of the pulmonary tissue causes, 
according to its extent, the origin of a demonstrable cavity with the thoroughly ex- 
plained symptoms characteristic of the physical demonstration of pulmonary cavities: 
tympanitic sound, metallic rales, amphoric respiration, etc., symptoms which may 
gradually disappear with the healing of the abscess, unless the loss of tissue is too 
great. 

The diagnosis is supported by the course of the fever , which is usually accom- 
panied with ehills the same as in other suppurative processes. 

Differential Diagnosis. — The differential diagnosis lies between pulmo- 
nary abscess and empyema which has perforated into the lungs, phthisis 
with cavity formation , bronchiectasis, and pulmonary gangrene. The first 
two conditions are usually easier to distinguish from pulmonary abscess 
than the latter. If pus has perforated into the lungs or bronchus from 
an abscess of the liver, the pleural cavity, gravitation abscess from the 
spinal column, etc., this condition manifests itself not only by various 
pathological manifestations which point to the origin of the expectorated 
pus, but above all by the fact that in such cases shreds of pulmonary tissue 
are absent from the sputum (except immediately after the perforation has 
taken place). 

Phthisical Cavities. — The condition of the sputum is also decisive in 
the majority of cases of phthisical cavities. The sputum in these eases 
rarely has the appearance of yellow-green pus and so profuse an admix- 
ture of elastic fibres in alveolar order as is the ease in pulmonary abscess. 
Above all, however, the sputum expectorated is not as nmssy as in abscess, 
and of special significance is the presence of tubercle bacilli in the sputum 
from tubercular cavities. The genesis of the infection is of importance 
in all cases — the origin of the abscess ( from a certain source of embolism, 
pneumonia, or, after the entrance of a foreign body into the lungs) on the 
one hand, and on the other the relatively slow development of phthisical 
cavities . The seat of the abscess is not of importance in the differential 
diagnosis, because it is known that it occurs preferably in the upper lobes 
of the lungs, the same as tubercular cavities. 
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Bronchieotatio Cavities. — The differential diagnosis between pulmonary 
abscess and bronchiectatic cavities is sometimes more difficult. The sputum 
in the latter cast 1 has more or less the well-known foetid odour ; the elastic 
fibres arc usually entirely absent, or at least they are not as abundant and 
not in such long rows in alveolar order as in abscess (compare p. 101). 

Pulmonary Gangrene. — The latter is still more the case in the sputum of 
pulmonary gangrene , in which the presence of elastic fibres can be deter- 
mined but rarely, for the latter are dissblved in gangrene by the peptonizing 
effect of a specific ferment. Exceptions may occur, however. In my expe- 
rience it is possible that in pulmonary gangrene, if it is rapidly progress- 
ingrpnrticles appear in the sputum which present the unchanged fibrinous 
structure of the pulmonary alveoli upon microscopic examination. Some- 
times pulmonary abscess passes into pulmonary gangrene. The sputum in 
pulmonary gangrene has a penetrating odour, is of a dirty gray colour — 
in short, is characterized by very peculiar properties (by the occurrence of 
Dittrich’s plugs, leptothrix threads which stain blue upon the addition of 
iodine). The course of the disease also is materially different from that of 
pulmonary abscess, as will he seen under the discussion of Gangrene of the 
Lungs. 

GANGRENE OF THE LUNGS 

This affection occurs much more frequently than does abscess of the 
lungs. Its diagnosis usually offers less difficulty than does that of ab- 
scess, because the symptoms of gangrene are very marked. The mortifica- 
tion of portions of the parenchyma, which is usually accompanied by putrid 
disintegration, nearly always causes the appearance in the sputum of larger 
or smaller gangrenous shreds of lung tissue, which have a very feetid odour, 
a diagnostic substratum which may be considered almost pathognomonic of 
this affection. 

Condition of the Sputum. — The odour of the sputum under such con- 
ditions is sometimes cadaverously penetrating, exceedingly putrid , or, some- 
times, mawkishly sweet. The odour is especially intense during the time 
of expectoration. It is advisable, therefore, in doubtful cases, always to 
use a fresh receptacle to receive the sputum which is to he used for purposes 
of diagnosis. The diagnosis is impossible in cases in which no gangrenous 
sputum is expectorated. It is absolutely wrong, according to my experi- 
ence, to make a diagnosis of pulmonary gangrene basing it merely upon a 
cadaverous foetor of the expired air with simultaneous changes in the 
lungs which make the presence of gangrene possible. These diagnoses 
turn out to be wrong at the autopsy in more cases than those in which they 
are right. The consistence of the sputum is usually that of a thin fluid . the 
colour dirty green, gray , or brown , according to the admixture of more 
or less blood or blood pigment from the destroyed red blood corpuscles. It 
is especially characteristic that very soon after the expectoration of the 
sputum three layers are formed, to which fact Trnube was the first to call 
attention. The upper layer is frothy, the central serous, both containing 
only small amounts of mucus. The lowest layer, the sediment proper, is 
from a diagnostic standpoint the most important part of the sputum. It 
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consists of detritus, fat globules, fatty acid needles and especially masses 
of villous shreds, up to 1 cm. in size, black or blackish-gray in colour, 
which can he recognised on microscopical examination as remnants of the 
dead pulmonary tissue from the alveolar order of the fibres. The alveolar 
structure, however, usually contains no elastic fibres, but only a striped 
foundation because (according to investigations made by Filehne some time 
ago on patients in my clinic) the sputum contains a peptonizing ferment 
which dissolves the elastic fibres. . 

If well- preferred elastic fibres occur in the gangrenous Rputum — as occurs occa- 
sionally, which 1 emphasize particularly — -this can be explained in such a way that 
their expectoration occurs very rapidly, before their chemical dissQlution takes place 
in the gangrenous portions of the lung. 

In the sputum of patients, suffering from pulmonary gangrene, there 
are, furthermore, found triple phosphate- and Immiotidin crystals, disinte- 
grated blood corpuscles and pigment fLkes, which form the principal con- 
stituents of the ominous plugs which are known since Dittrich’s discovery 
of the gangrenous sputum. It cannot lie decided with certainty whether 
certain micro-organisms are pathognomonic. A certain form of lepto- 
thrix, which was first described by von Leyden and Jaffe, seems to be of 
diagnostic importance. Upon addition of iodine the micro-organism stains 
between violet and blue. A micrococcus, which recently has been culti- 
vated by Hirschler and Tcrray, appears also to be of diagnostic signifi- 
cance. This coccus develops an intense foetid odour when grown on nutri- 
tive culture media. The following chemical putrefaction substances are 
demonstrable in the sputum in pulmonary gangrene : fatty acids, ammonia, 
phenol, indol, skatol, etc. 

Symptoms. — In view of these properties of the sputum which arc of 
such diagnostic importance, the remaining clinical manifestations of pul- 
monary gangrene are of minor significance. They consist in fever, loss 
of strength, dyspepsia, etc. Only the local changes in the lungs, which 
can be determined by percussion and auscultation, are to be considered 
beside the pathognomonic condition of the sputum, to supplement the diag- 
nosis and to determine the extension and localization of the gangrene. The 
signs of rapidly progressing infiltration appear to be more prominent than 
the symptoms of cavity formation in the diffuse form of the disease, in the 
circumscribed form the latter predominate. It is especially characteristic 
of extensive infiltrations affecting an entire lobe and occurring in a few 
days, sometimes hours, as I observed in one patient. Extensive dulncss is 
then followed in a few hours by a tympanitic note, which is associated with 
metallic rales and the other cavity symptoms. 

The 41 differential diagnosis between pulmonary gangrene, putrid bron- 
chitis, and bronchiectasis (in which conditions feetid sputum also is ex- 
pectorated) may be difficult as long as no pulmonary shreds can be demon- 
strated in the sputum. If these diseases have existed for some length of 
time, and if portions of pulmonary tissue are now found in the sputum, this 
proves that the putrid disintegration of the contents of the bronchi or 
bronchiectatic cavities has passed into the adjacent pulmonary structure — 
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i. e., a secondary pulmonary gangrene has supervened upon these less per- 
nicious processes. 

iEtiologioal Points. — This diagnosis is supported, if we succeed in tracing the 
genesis of the pulmonary gangrene in detail, especially in determining whether, besides 
the above-named diseases, pneumonic infiltrations preceded, in particular deglutition 
pneumonias, phthisis, abscess, or trauma affecting the lung with or without injury 
to the thoracic wall. Or, finally, if a source can be found for the importation of 
emboli, which may be considered a more certain direct cause of pulmonary gangrene 
if putrid disintegration can be demonstrated in the peripheral primary focus of the 
thrombus. Severe general disturbances of nutrition , the long duration of infectious 
diseases, particularly the severe disturbances of metabolism seen in diabetes mellitus , 
undoubtedly also favour the occurrence of pulmonary gangrene. 

SYPHILIS OF THE LUNGS 

Syphilis of the lungs manifests itself, the same as in other organs, in the form of 
diffuse inflammatory processes of a fibrous character, or in the form of gummatous 
nodes, especially in the mediastinal glands; but if the positive munition of ana- 
tomical changes as being syphilitic are doubtful, this is still more the case for the 
clinical diagnosis of pulmonary syphilis, which is nothing more than a supposititious 
diagnosis, especially as it is beyond doubt that mixed forms of syphilis and phthisis 
occur. The marked presence of an advanced stage of lues, the predominance of 
atrophic processes of the lungs, intense dyspnoea, which is disproportionate to the 
chronic inflammatory changes of the lungs (caused by stenoses of the bronchi), but, 
nbo\e all, the absence of tuliercle bacilli in the sputum after repeated examination 
for the same, would indicate in a doubtful ease the syphilitic character of the pul- 
monary affection, particularly if an antisyphilitic treatment arrests the further 
progress of the disease, but even then a positive diagnosis of syphilis is not admissible. 

NEOPLASMS OF THE LUNGS 

The same difficulty is experienced in the diagnosis of pulmonary neoplasms. 
Here also the ictiology — i. e., the demonstration of the tumefaction, of sarcoma and 
carcinoma in other places of -the body — present the best support for the diagnosis. It 
is diflicult under all circumstances to diagnosticate primary neoplasms of the lungs 
with certainty. In fact, it is only possible in exceptional cases, if it is a question of 
small solitary or extremely small nodules permeating the entire lung (carcinosis 
pulm. miliuris). The symptom-picture of carcinoma of the lungs sometimes simu- 
lates chronic pneumonia, at other times a mediastinal tumour — i. c., a locally limited 
tumour in the thoracic cavity (see the following chapter). If, in this picture, hoem- 
optysis (sometimes in the form of raspberry jelly-like sputum, which, however, 
occurs also in other affections according to the experience of others as well as my 
own), haemorrhagic pleurisy, metastatic enlargement of lymph glands in the axilla, 
eventually remittent fever and a remarkable progressing cachexia, occur, carcinoma 
of the lungs may be assumed with a considerable degree of probability. But the 
diagnosis does not become certain until we succeed in demonstrating microscopically 
carcinomatous elements in the sputum, or with the aid of exploratory puncture, or 
if the carcinoma, the course of which so far was under the above-named pathological 
picture, perforates the thoracic wall. However, both occurrences are very rare. The 
diagnosis of primary carcinoma of the lungs, therefore, is almost always very difficult, 
and even the most experienced diagnostician is liable to error if he attempts to estab- 
lish the presence of pulmonary carcinoma' from the mere ensemble of 'the pathological 
symptoms without the above-named direct points of support. 

Echinococcus of the lungs. — A similar point of view is to be taken in the diag- 
nosis of echinococcus of the lungs. A positive diagnosis is only possible in these 
cases, if cysts, portions of the cystic wall, or the contents of the cyst with echino- 
coccic booklets ore expectorated. An approximately positive diagnosis cannot be 
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made until this is the case, although the proliferation into pleura and lung of a hepatic 
echinococcus is probable in cases in which a liver echinococcus is followed by asthma, 
attacks of suffocation, dulness in the region of the lungs, bronchial breathing to the 
right and posteriorly, und hemoptysis. 

ACTINOMYCOSIS OP THE LUNGS 

The entrance of the actinoniyecs fungus into the respiratory tract lias recently 
attracted the attention of pathologists. Fibrinous pneumonic infiltrations, of some- 
times great extent, may occur as a consequence of this fact. On the other hand, 
cavities may be formed owing to the disintegration of the tissue. If in such a case 
colonies ot actinomyces enter the bronchus they may be expectorated and be recog- 
nised as such upon microscopical examination owing to their characteristic appear- 
ance. The diagnosis of this rare pulmonary affection under such circumstances is 
positive. It is also certain when the actinomycotic affection advances from the lungs 
to the pleura, or leads in its further course to perforation externally, in the form of 
Jlstulie which secrete pus containing the ray fungus. In a case which w r as recently 
observed, a fragment of a tooth was inund in an actinomycotic cavity of the lung 
which had bccu aspirated; this makes it appear probable that actinomycosis of the 
lungs is generally brought ubout by uspi ration of germs from the oral cavity (James 
Israel ) . 


DISEASES OF THE MEDIASTINUM 

MEDIASTINAL TUMOURS 

Even with a great number of patients at our disposal, wo have only 
comparatively rarely an opportunity to diagnosticate mediastinal tumours. 
Small tumours cannot ho diagnosticated as long as they do not cause press- 
ure symptoms, and oven larger tumours, with marked manifestations, pre- 
sent considerable difficulty in diagnosis, not only to the beginner but also 
to the experienced diagnostician. So the recognition of mediastinal 
tumours requires a most exact examination and thorough consideration 
under all circumstances. 

The most important signs, indicating the presence of tumours which 
encroach upon the space of the mediastinal cavity, are the symptoms of 
displacement and compression of organs adjacent in the thoracic cavity — 
i. e., lungs, trachea, bronchi, (esophagus, the heart, large vessels, and nerves. 

Diagnostic Phenomena on the Part of the Respiratory Organs — Dysp- 
noea.— The dyspiwa caused by the extension of the tumour in the thoracic 
cavity and the expansion of the lungs which is obstructed thereby, is never 
entirely absent, but even in very large neoplasms it may be comparatively 
slight. The cause of this remarkable fact is the accommodation to the de- 
creased respiratory surface during the time in which the tumour grows 
slowly. If larger portions of the lungs are obstructed in their expansion, or, 
if the demand for oxygen increases on exercise, the impediment to respira- 
tion becomes very marked. The patients breathe more rapidly and more 
laboured liecnusc the expansion of the lung is mechanically impeded. This 
type of respiration, however, may assume a different character if the larger 
respiratory tracts are obstructed by the tumour and an essentially inspira- 
tory dyspnm is caused thereby with prolonged infrequent and deep respira- 
tion, principally because the automatic action of the respiration is pre- 
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vented. Sometimes a greater frequency may combine with the deepening 
of the respiration. In these rases, the patients sometimes assume a half- 
sitting posture, corresponding to the grade of dyspmra, because it is impos- 
sible for the patient to lie down, and the respiratory excursus is most suc- 
cessful in the sitting posture, if it is a question of the unilateral develop- 
ment of the tumour, then the relaxation of the affected side of the thorax 
during respiration and the inspiratory retraction of the intercostal spaces 
are usually very marked. The affected side is more voluminous than the 
other, the wall of the thorax bulges out. If collapse of the Jungs pre- 
dominates over the development of the tumour, the distention of the af- 
fected half of the thorax may be absent, though this is rare. The more the 
tumour grows, the more predominant the dyspnoea becomes, which increases 
sometimes to actual attacks of suffocation. The cause of these attacks 
is thought to be due to pressure of the tumour on the vagus and its pul- 
monary plexus, increased temporarily by change in the posture of the 
patient, because possibly this may produce a condition of spasm or a tem- 
porary paralysis of the pulmonary branches of flic vagus. It is dillioult to 
decide which of these two possibilities exists in the individual ease. It 
can only he surmised as probable by comparison of the results of the physi- 
ological experiments with a special clinical picture of the dyspmea. 

Vocal Fremitus. — Palpation shows a changed condition of the vocal 
fremitus which may he increased or diminished. It depends upon the de- 
gree of dislocation and compression of the bronchi whether one or the other 
of these conditions occurs. 

Percussion. — Dulness and increased resistance in the region of the 
tumour are found upon pen ttssion. The limits of the dulness are. irregular 
and extend gradual);/ in all directions. The heart becomes displaced ; the 
apex beat can usually lx* felt towards the left axillary line; the cardiac dul- 
ness appears displaced, and in complicating pericardial exudation it is dif- 
fused. Simultaneous pleuritic exudates may also take part in the diffusion 
of the dulness and render the diagnosis more difficult. On the other hand, 
however, it is this complication which may lead to a correct diagnosis 
because, in spite of elimination of the fluid by puncture, the dyspnoea con- 
tinues und dulness remains unchanged in the upper portions while the 
latter disappears in the lower. This condition occurred in the following 
case which was otjoerved in my clinic. The result of the puncture {done 
pointed to an unusual affection of the thoracic organs. 

Case of Mediastinal Tnmonr complicated by Pleurisy. — F., twenty -two venrs 
old. Four months before his admission to the hospital he was troubled with stitches 
in both sides, asthma, and palpitation of the heart. Examination upon entering the 
hospital showed distention of the right half of the thorax, which failed to expand 
during respiration. Absolute dulness posteriorly from the eighth thoracic vertebra. 
Over this area there was diminished vocal fremitus, feeble respiratory sounds of a 
slightly bronchial character. On the right and anteriorly from the clavicle to the 
costal arch, dulness with weakened respiratory sound and lessened vocal fremitus. 
An exploratory puncture in the axillary line was negative. Posteriorly it revealed 
a yellowish-green iluid, of which 1,500 cc. were drawn off by paracentesis, having 
a specific gravity of 10.20. This caused the upper border of the dulness posteriorly 
to retract considerably; the anterior dulness remained the same in every respect , and 
extended to the left border of the sternum in the course of the following week. The 
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upper part of the sternum bulged, and slight dulness appeared to the right, posteriorly 
and above. The vocal fremitus was intensified anteriorly and to the right below the 
clavicle , and had entirely disappeared from the right nipple downward . The heart 
could be felt in the sixth intercostal space beyond the left mammary line. 

Attacks of asthma and dysphagia occurred in the further course of the disease, 
the dyspnoea leading towards the end of life to bronchial stridor, which appeared 
over the sternum at the height of the third intercostal space. The cutaneous veins 
over the upper portion of the right half of the thorax were distended and tortuous. 
At the suiiie time there was cyanosis, wdema of the right side of the face and the right 
hand t later also in the region of the right ankle. No marked diirerence could be de- 
termined between the left and right radial pulse, nor a change in the pupils or in the 
fundus of the eyes. But nevertheless , by reason of the symptom-complex described, 
the diagnosis of mediastinal tumour with right exudative pleurisy could he made with 
certainty , especially because a gradual extension of the dulness to the left side could 
lx* determined, so that it extended a few centimetres beyond the left border of the 
sternum into the left portion of the thoracic cavity. During the last days of life the 
apex of a stone-hard tumour, one finger- breadth in width, appeared over the manu- 
brium sterni in the jugular fossa, and could be distinctly palpated. With these facts 
the character of the mediastinal tumour could be determined with some certainty. 
Death occurred with severe attacks of suffocation and profuse haemoptysis two months 
after the admission of the patient. 

Tlie autopsy ( Liindfleiscli ) showed nn enormous mediastinal sarcoma of a breadth 
of 27.5 cm. and 17.5 cm. high. This tumour occupied the greater part of the right 
portion oi the thorax and a small portion of the left. A portion of the right cavity 
was not occupied by the tumour and was filled with a yellowish, slightly cloudy 
fluid. Exactly at the height of the sixth rib, above the accumulation of iluid, a hard 
tumour commenced which closed the pleural cavity transversely at this place, at 
least anteriorly, while posteriorly, behind the tumour, the hand could be introduced 
to about the middle of the scapula. The tumour extended upward beyond the manu- 
brium sterni compressing the trachea from right to left. The descending aorta had 
remained unchanged, the aortic arch was only Hliglitly compressed. On the other 
hand, the right innominate vein was entirely compressed by the tumour, the heart was 
displaced to the left and downward, and not hypertrophied. The right lung was dis- 
placed backward, very much compressed, and adherent to the tumour. The upper 
lobe of the left lung was firmly adherent to the extent of 3 to 5 cm., this area being 
absolutely airless. The height of the tumour on the left side in the mammary line 
was 10 cm. 

Auscultatory Changes in Mediastinal Tumours. — The respiratory mur- 
mur is usually lessened as in the case described, but it remains vesicular, 
and at the places of greatest compression slightly bronchial. Strido&Und 
(pgophomj may occur in the course of the disease owing to compression of 
the trachea or bronchi. 

Pressure Signs on the Part of the Ciroulation. — The result of the laryn- 
goscopical examination is of diagnostic importance in many cases, because 
it reveals stenosis of the trachea produced by the tumour; or paralysis of 
one or both vocal cords may be determined, which is caused by the pressure 
of the mediastinal tumour upon the vagus or recurrent laryngeal nerve. 
The impediment to respiration and the decreased oxygenation of the blood 
caused thereby produce venous discoloration in the capillaries of the skin, 
a more or less pronounced cyanosis, as the sequence of mediastinal 
tumour, and this cyanosis is still further increased by the pressure of the 
tumour upon the large venous trunks. They do not offer sufficient resist- 
ance to the growth of the tumour, consequently they are compressed, and 
engorgement occurs with its consequences in the affected venous region. 
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Co&fleqimms of Venous Compression.— If a tumour proliferates in the lotoer 
portion of the posterior mediastinal space anteriorly and to 'the right, the thoracio 
portion of the inferior vena cava may suffer from pressure. This will cause 
of the abdomen and of the lower extremities. It may develop to a high degree, and, 
as in one of my cases, be the only symptom of venous engorgement for some time. 
According to the position of the inferior vena cava there would be present, besides the 
pressure of the latter, a pressure upon the phrenie nerve which lies immediately be- 
hind the vein, which causes Bingultus and impairment of the activity of the diaphragm 
in respiration. If the tumour in the posterior part of the mediastinal space growB 
more posteriorly, or towards the left, compression will be exerted upon the cesophagus, 
the left phrenic nerve, and both vagi. 

If the pressure of the tumour exerts itself more upon the central district of the 
diaphragmatic space it affects the superior vena cava , causing swelling of the face 
and both upper extremities , as well as engorgement of the brain, which is manifested 
by headache, tinnitus, vertigo, etc. But this occlusion of the vena cava may be com- 
pensated by the well-known anastomoses lietween the superior and inferior vena cava, 
causing great distention of the super ticial veins of the thorax and abdominal wall, 
rsually not the superior and inferior vena? cava* hut the innominate vein of the right 
or left side will become obstructed when pressed upon by the tumour. In such coses, 
owing to the less impeded ddlux of blood from the affected common jugular vein and 
subclavian vein, a characteristic unilateral a’dema of the throat , face , and one arm 
occurs , also unilateral swelling of the veins of the thorax and of the abdominal trail, 
owing to the impediment to the deltux of the blood from the internal mammary into 
the innominate. Deviations from this picture occur if, according to the location of 
the tumour, only the subclavian of one side or the azygos or hemiazygos are affected 
by the pressure of the tumour. 

Besults of Arterial Compression. — The large arterial trunks offer con- 
siderably more resistance to the pressure of the neoplasm than the venous 
trunks; in fact, the above-mentioned ease proves that the heart easily 
overcomes the obstruction and need not become hypertrophied, even if 
tumour masses undoubtedly encroach upon the lumen of the organ. If 
the stenosis is considerable and affects the subclavian, left carotid, or in- 
nominate arteries, an enfecblement of the pulse upon the affected side may 
result. 

Pressure of the Tumour upon the Heart, etc. — The heart proper is also 
affected by the pressure of the tumour. The diastole is impaired, and 
the deflux of the blood and filling of the arteries are thus impeded. A 
dislocation of the organ also occurs, usually with displacement of the apex 
heat towards the left and downward. The same as over the diaphragm the 
heart is displaced by the tumour, so will large neoplasms also displace 
the organs downward adjacent to the lower surface of the diaphragm, viz., 
liver and spleen. This i6 demonstrated by palpation. 

Pressure on the (Esophagus. — Besides the respiratory organs, the heart 
and the vessels located in the mediastinal space, the other organs situated 
there may be compressed by the growing neoplasm, particularly the (esoph- 
agus, the compression of which impairs or renders deglutition impossible. 

Pressure on the Nerves. — Above all it may press on the vagus, recur- 
rent, phrenic, and sympathetic fibres. If the vagus is affected, besides the 
already mentioned asthmatic attacks, dysphagia occurs due to arrest of the 
food or difficulty in swallowing. 1 Vomiting is also observed in mediastinal 

1 Of course it to provided in these cases that the lumen of the oesophagus proper to 
not oompreaaed by the tumour. 
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tumours and may be ascribed to disturbances in the innervation of the 
vagus, particularly upon irritations of centripetal vagus fibres. (It is 
well known that bilateral section of the vagus prevents the motions of 
vomiting.) A remarkable slowing of the pulse or acceleration may be 
due to compression of the vagi. Better supports for the diagnosis are given 
by the compression of the recurrent laryngeal nerve with its well-known 
result — paralysis of one or both vocal cords. It appears also that sometimes 
a spasm of the adductors may temporarily be caused by the pressure upon 
the recurrent laryngeal nerve. Finally, the sympathetic fibres may also 
be affected by the compression and very remarkable symptoms may follow, 
especially inequality of the pupils. The unilateral dilatation is caused by 
irritation of the fibres which enter the sympathetic nerve from the spinal 
cord through the superior dorsal nerves. 

The various subjective symptoms which are caused by the growing neo- 
plasm, should not be taken into consideration in establishing the diagnosis. 
However, the metastatic swelling of peripheral lymph glands in the throat, 
axilla, etc., arc of diagnostic significance. 

The above-described characteristics of mediastinal tumours — namely, 
dyspnoea, bulging of the thorax, the irregular borders, and the steady 
growth of the borders of the dulncss, the disappearance of the respiratory 
murmur, the displacement of the heart and of the abdominal organs, the 
marked symptoms of engorgement in the venous system, and of the press- 
ure upon the arteries and nerves situated in the mediastinum and upon the 
oesophagus and the bronchi , allow of the diagnosis of mediastinal tumour 
with more or less certainty. The latter becomes positive when the growing 
tumour passes the borders of the thorax and becomes palpable, either be- 
cause it produces erosion of the ribs and perforates externally, or because it 
appears over the clavicles or over the incisura semilunaris of the manu- 
brium sterni in the jugular fossa in the neck. However, it is always 
necessary before the final establishment of the diagnosis to take into 
consideration such diseases as cause similar symptoms in order to give 
greater security to the possibility of a mediastinal tumour by excluding 
them. 

Differential Diagnosis. — So long as the mediastinal tumour is of such 
small dimensions that it produces no dulncss, the diagnosis can only be sur- 
mised, and it is of very little value to discuss the question whether the 
doubtful symptoms of compression are caused by distended tuberculous 
bronchial glands, syphilitic changes with cicatrices, a latent aneurysm, or 
a commencing mediastinal tumour. To decide whether one of the latter 
is present, only becomes possible when dulncss begins in the anterior or pos- 
terior parts of the thoracic walls with supervening symptoms of lessened 
space in> the thoracic cavity. This, it is true, is the case in various affec- 
tions of the thoracic organs. 

Mistaking pleurisy and pericarditis for the condition can be best 
avoided if the steady, slow diffusion of the dulness and the progressive com- 
pression of various organs situated in the mediastinum are sufficiently 
observed. I wish to emphasize in particular also as a symptom indicating 
mediastinal tumour, the irregularity of the margins of the dulness . 
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The observation of this sign exclusively, enabled me in a case recently observed 
in my clinic to make the diagnosis of mediastinal tumour correctly. The course of the 
latter was very suggestive of an extensive left-sided* pleural exudate (determined 
by puncture) with considerable dyspnoea. The cardiac dulness passing into the left- 
sided dulness caused by the pleural exudate, extended beyond the right border of the 
sternum. The extreme marginal borders of this dull area which extended to the right 
were not regular, however. It was possible to determine inferiorly a dull area 
about 5 cm. long which extended beyond the matginal line in a tongue-shaped manner 
to the right . This caused a diagnosis of a simple pleural exudate with displacement 
of the heart to the right, to be replaced by the diagnosis of mediastinal tumour. 

Pericardial Exudate. — The differential diagnosis is still more facili- 
tated by the observation of the following finer characteristic signs: The 
pericardial exudate causes the apex beat to become localized within the 
cardiac dulness, slightly palpable, and may be brought into prominence by 
the bending forward of the patient. This also causes the borders of the 
dulness to increase. Dulness caused by a mediastinal tumour, on the other 
hand, does not vary in size upon change of posture of Hie body. Further- 
more, the heart, which is displaced by the tumour, always beats with its 
apex against the most extreme border of the cardiac dulness, if its dulness 
can he outlined from that of the tumour. The heart heats disappear entirely 
in rare cases, in which the mass of tumour extends between the heart and 
the thoracic walls. However, in this case, in contradistinction to the 
conduct of the heart beat in pericardial exudates, it will always remain 
unobserved upon the patient bending forward. 

Pleural Effusion. — The differentiation of the mediastinal tumour from 
pleuritic exudates may be more difficult. Common to both are dyspmea, 
the dislocation of the heart mid of the neighbouring organs generally, the 
bulging of the affected half of the thorax, the engorgement (edema, which 
eventually develops unilaterally, etc. But irregular borders of the dull 
area extending in the upper portions of the lungs which eventually reach 
the other side without the dulness affecting the lower portion of the thorax, 
are against pleuritic effusion, also the fact that in the area of dulness, 
although it is absolute, the vocal fremitus has not disappeared. However, 
all sueli characteristic symptoms become secondary to the result of the ex- 
ploratory puncture, which clears up the situation at once. It is impor- 
tant in general for the differential diagnosis between mediastinal tumour 
and pericardial and pleural exudates that in the latter conditions one or 
the other pressure symptoms (paralysis of the recurrent laryngeal nerve, 
unilateral engorgement oedema, dysphagia, etc.) may occur, this, however, 
is rarely the ease, and the pressure symptoms never appear so developed, 
nor are they so prominent as in mediastinal tumours. 

Malignant Disease of the Plenra. — Usually no serious difficulties arc encoun- 
tered in distinguishing mediastinal tumours from pleural exudations, yet they are 
present to a considerable extent in the differentiation from pleural neoplasms. The 
diagnosis is especially complicated when the new formation originates in the costal 
pleura, if it does not perforate externally, and if the tumour masses assume larger 
dimensions. In the latter ease they cause the thoracic wall to bulge, they compress 
the lung, the vena cava, the (esophagus, etc., and they may further proliferate into 
the mediastinal space. A differentiation of both pathological conditions appears im- 
possible, therefore, but it should not be forgotten that upon new formations in the 
pleura, exudation of fluid in the pleural sac will follow, which is not always the case 
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witli mediastinal tumours. A negative result will be obtained upon exploratory 
puncture with the Pravnz syringe, which is commonly used, if the puncture is made 
directly into the tumour iiiiihh. Hut if the long ii«*dle is employed, we will reach 
through the hard mass of the tumour, which in such cases can be plainly felt, into the 
fluid, which, in this case, is usually bloody, and may he aspirated. That the differen- 
tial diagnosis may Ik* established eoirectly in this manner, is proved by a case of 
pleural sarcoma which was recently observed by me, and the course of which will be 
reported in detail in the discussion of the diagnosis of pleural malignant disease. 

Aneurysm of the Aorta. — Of frequent occurrence is the confusion of 
mediastinal tumours with aneurysms of the ascending aorta and of the aor- 
tic arch . Coimpon to both is the lemming of space in the thorax, tlic dysp- 
noea, the dulness over the sternum, its gradual extension, the compression 
of the surrounding parts, especially of the tesophagus, the bronchi, the 
veins and nerves, and the dislocation of the heart. This shows that the 
symptom-picture is the same in all Us essential points— obviously because 
the symptoms of an jntratlioraeic tumour filled with fluid cannot be any 
different from those of a solid tumour ir. regard to displacement and com- 
pression of the adjacent organs, nor can the result of percussion be differ- 
ent. Symptoms of differentiation may lx* expected from the occurrence of 
murmurs , which are synchronous with the systole and diastole of the heart, 
anti from the pulsation of the tumour . These factors actually prove to be 
firm diagnostic points in the majority of eases. 

As regards pulsation , it is cluiractciistic of aneurysm. It is true a mediastinal 
tumour may also pulsate, hut it is of rare occurrence and may l>e absent in the largest 
tumours, while pulsation is almost never lacking in large aneurysms. It is caused in 
mediastinal tumours by the transmission of the vibration to the tumour through the 
aorta, which is situated below the latter, or by the heart which elevates the tumour, 
it is characteristic that in mediastinal tumours, the same ns in other pulsating solid 
tumours, only a raising and low cling, \crv rarely an expansion from left to right, can 
be observed. Besides, in these cases, we never find the uniform general and gradual 
extension of the pulsating tumour as in the aneurysmal sac. The differential diag- 
nosis, however, in so far as it is based upon pulsation, always meets with great diffi- 
culties. These are also encountered in the diagnostic utilization of vascular mur- 
murs. It is true that here nl ho the occurrence of loud murmurs at once indicates the 
presence of aneurysm, but they may even, if the latter is of considerable extent, be 
entirely ubsent, according to experience, and, on the other hand, vascular murmurs 
may be heard also wiien mediastinal tumours are present. The hitter is the case 
when stenosis of the large vascular trunks arises, owing to compression by the 
tumour, but* it may, us proved by the autopsy report of the aliove-detailcd case, be 
rather pronounced without the occurrence of murmurs. At any rate they are sys- 
tolic, while in aneurysm diastolic murmurs may also be audible. Inequality of the 
radial pulses is against mediastinal tumour, early occurrence of pressure symptoms 
more in favour of the same, particularly if their occurrence renders a considerable 
degree of compression probable (like the buttonhole stenosis of the trachea), or an 
effect of the compression towards the right, like an exclusively right-sided or bilateral 
paralysis of the vocal cords. The diagnosis of the mediastinal tumour in comparison 
to an aneurysm of the aortic arch lieeomes quite feasible if an unilateral and right- 
aided odema of the face aiul the arms sets in (caused by pressure upon the right 
innominate vein), because the aneurysm may occasion compression of the left, but 
not a compression of the right, innominate vein, according to the situation of the 
aortic arch. It is not necessary to explain further that the diagnosis of mediastinal 
tumour becomes plainer by the occurrence of metastatic glandular enlargements in the 
neck and in the axilla, or by the apex of the hard tumour becoming palpable in the 
jugular fossa. 
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Diagnosis of the Nature of Mediastinal Tumours. — Finally, the question 
to be considered is, as to the character of the diagnosticated mediastinal 
tumour. The most frequent tumours are sarcomata and carcinomata; 
cysts and lipomata, etc., are rarely found. The rapid growth, the metas- 
tatic glandular swellings, cachexia, tumours in other parts of the body, 
indicate* a malignant character — sarcomata by the youthful age. The ana- 
tomical diagnosis is doubtful in by far the majority of cases, and even sur- 
mises are not in place to avoid disappointments. 

Mediastinal Haemorrhage and Abscess. — However, in all cases medias- 
tinal haemorrhages and abscesses should be excluded as much as possible 
before positively diagnosticating a mediastinal tumour. The first-named 
mediastinal affections should only be thought of, if the (etiology points to 
them with some degree of certainty. An almccss especially becomes prob- 
able if trauma lias been inflicted upon the thorax, if suppuration, with or 
without caries, can be detected in the neighbourhood, if pyaunia is present, 
if a pulmonary abscess or empyema has existed until then or could be 
diagnosticated, and now pressure symptoms and dulness become prominent 
in the mediastinal space in the pathological picture. 

Mediastinal haemorrhage should practically be considered last, owing to 
the rarity of extensive blood extravasations in the mediastinal space. They 
should be thought of when the intramcdiastinnl pressure symptoms develop 
rapidly, when a trauma preceded, or when a general (scorbutic, etc.) tend- 
ency to haemorrhages can be positively demonstrated. 

In conclusion of our diagnostic discussion. I wish to emphasize that the 
definite diagnosis of the mediastinal tumour is always to be preceded by 
an exploratory puncture , except when the seat and character of the tumour 
in question render the presence of an aneurysm possible. Exploratory 
puncture has recently been recommended and employed in the latter case 
also to decide the question whether aneurysm or mediastinal tumour is 
present. 


DISEASES OF THE PLEURA 

PLEURITIS 

The diagnosis of pleuritis is based solely on the results of the physical 
examination. The subjective symptoms of which the patient complains, 
even the pain upon breathing, and also the general symptoms, especially the 
fever, are not sufficient for a diagnosis, at least they should he only second- 
ary factors in judging the nature of the disease. The physical signs vary 
in the individual eases according to the inflammation of the pleura being 
accompanied by the deposition of a fluid exudate or not, and therefore the 
diagnosis of dry pleurisy and pleurisy with effusion should be discussed 
separately. 

Flenritis Sicca. — The patient usually lies upon the back or on the unaf- 
fected side ; the respiratory excursus is less marked upon the affected than 
upon the healthy side. Upon palpation we And distinct friction due to 
roughening of the pleural surfaces. Percussion shows nothing abnormal, 
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at most a deficient inovability of the pulmonary Ijorders, <?ithor because 
the greater respiratory excursions are limited on the affected side, owing 
to the pain, or because adhesions occur between the pleural surfaces and the 
displacement of the lungs in the complementary space becomes reduced. 
Auscultation furnishes the main criterion for the existence of pleuritis 
sicca. It may yield a friction sound which may vary in degree and inten- 
sity, but at the same time presents certain essential qualities. 

Friction Sound. — Tin* friction sound occurs in intermissions slightly varying in 
acoustic intensity, it is not continuous, and is almost always divided between the in- 
spiratory and expiratory phases, not restricted to inspiration alone as are crepitant 
rules. Furthermore, it creates the impression of being very superficial, arising in the 
inunediute neiglilsnirhood of the ear, and upon a sensitive ear it always causes a more 
or less disagreeable, and, as a rule, grating sound. It is advisable to place the ear 
firmly against the thonuic wall when auscultating, and have the patient take as deep 
inspirations as possible. The sound is generally heard more distinctly when a stetho- 
scope is employed. We are often in doubt, in spite of these characteristic symptoms, 
whether we have to deal with a pleuritic friction or other similar sounding changes 
in the respiratory miiimur. Of com so, this ii not the case if the friction sound is 
grating or rubbing in character. It the latter, however, is very soft, or r»co versa 
more crackling, the determination of the character of the sound may often become 
diilicult. 

Differentiation from Dry R&les. — The coarse fiiction sound may eventually be 
confounded with dry Wiles, particularly because they may also he observed on pal- 
pation, as is well known. Alone all, the friction sound occurs at intervals, ami it 
must be observed whether the disappearance of the sound or a change in vocal 
fremitus is caused by violent attacks of coughing. If the latter is the ease, it will 
point to the origin of the Wiles to bronchial secretion, while the pleuritic friction is 
not altered thereby in its intensity, and above all, not in its extension. The decision 
becomes more diilicult, of com sc, if dry Wiles and pleuutic friction sounds are both 
present. Here the observation of tin* variableness of the sounds produced in different 
areas of the thoincic wall upon coughing is helpful. If, on the other hand, the rale 
is soft, wore uniform and fine , it is very frequently mistaken for crepitation. 

Crepitation.— The iaet that the latter with few exceptions is restricted to in- 
spiration and occurs in a “shower,'* permits a positive decision in the majority of 
eases. Doth of these sounds, crepitation and pleuritic friction, may become weaker 
or disappear entirely during a piolongcd examination, to reappear after some time 
ot rest. Pleuritic friction should also he surmised if tile above sound is concen- 
trated upon a circumscribed area of the thoracic w r all, and it becomes quite certain if 
the rhythm of the sound show r s certain, although insignificant, ii regularities, and also 
airects expiration. All the above-named characteristic symptoms arc not sufficient in 
ran cases for even a eery practised ear , so that the diagnosis has to be left undecided. 
If the friction sound occurs in the neighbourhood of the heart it is possible that it is 
not only caused or modified by res jurat ion, but also by the action of the heart, which 
we explained when discussing plouro- pericardial friction (see p. 44). 

A sound similar to pleuritic fiiction may also occur in miliary tuberculosis of the 
pleura , to which fact Jorgensen was the first to call attention. I am able to confirm 
this occurrence of a sound produced by the disjjlacomcnt of the pleural surfaces which 
have become uneven owing to the formation of tubercles, and I consider it permis- 
sible to make use of the pleural friction in the diagnosis of miliary tuberculosis, 
although 1 Ho not think it possible to distinguish upon auscultation this sound pro- 
duced by touch from a delicate friction sound produced by pleuritis. 

In the presence of the friction sound all other symptoms of dry pleuri- 
tis are of little significance. For instance, whether the pain, which is 
actually present in the majority of cases, becomes more or less pronounced, 
or whether cough accompanies the disease or not. It is undoubtedly true 



PLEURISY WITH EFFUSION 


155 


that cough may be absent in some cases. While the principal feature in 
plcuritis sicca is the friction sound, the latter is of minor importance in 
the diagnosis of 

PLEUR1T1S EXSUDATIVA (PLEURISY WITH EFFUSION) 

The patient lies mostly upon the affected side , which thus permits the 
healthy lung to extend fully without dilliculty. In spite of this, however, 
with large exudates respiration becomes impeded, if the patient is in the 
dorsal position we sec that the affected half of the thorax expands to a less 
extent on respiration, first in the lower, later, upon extension of the exu- 
date, also in the upper portion of the lung. The affected half of the thorax 
is distended visibly, and on measurement shows an enlargement of several 
centimetres discounting about 1 cm. on the right side, especially in the 
region of the hvpoehondrium. The adjacent organs become displaced by 
the exudate, tin* heart beat can Ik* demons) rated to lie displaced to the 
opposite side, the diaphragm and the organs adjacent to it are dislocated 
downward, which can be easily determined by palpation and jX'reussion of 
the liver and spleen. 

As to tlie palpation of these organs, the downwardly displaeed lircr ran easily he 
felt in its changed position. The spleen, however, which has hern farced downward, 
cannot , according to my expeiicnec, although we may succeed in palpating a mod- 
erately cnlni ged spleen (by 1 to 2 cm.). The reason for this is that the enlarged 
spleen approaches the palpating hand upon inspiration, which is not the ease in dis- 
location of this organ, for in the latter ease the downwardly distended diaphragm 
remains immovable on inspiration. 

Pulsating Pleurisy. — In ran* eases there may occur extensive systolic pulsation, 
which is transmitted from the lieait and dilluscd over the ntreeted half of the thorax, 
plcuritis pulsans. Tt may he that the cause of this phenomenon is due to inflamma- 
tory serous relaxation of the intercostal muscles with great tension of the exudate 
( Trnube-Kepplcr ) so that strong movements of the heart, are transmitted through 
the fluid and transferred to the thoracic wall. The phenomenon is hy far most fre- 
quently found in left-sided pleurisy. It is especially obser\ed in sacculated exudates 
and upon a purulent condition of the same. If the pulsation does not extend over a 
larger portion of the thorax, hut is restricted to a limited bulged area which tends to 
perforation, a pulsating aneurysm may be simulated (see p. I (10). 

Percussion. — Percussion yields the most important signs. The sound 
when the exudate is abundant is absolutely flat, and the percussing finger 
experiences the feeling of great resistance . Of course, it depends upon the 
size of the exudate liow far upward the dulness extends. The upper limit 
of the fluid is generally higher posteriorly than anteriorly, owing to the 
fact that the fluid sinks to a greater degree posteriorly upon the patient 
assuming the dorsal decubitus. Deviations oeeur in every direction, how- 
ever, from this sinking of the upper border of the dulness from the back 
forward. Sometimes it is equally as high anteriorly as posteriorly. In 
other eases the course of the upper margin of the dulness is not straight 
but is interrupted hy elevations in the axillary line. The cause of this is 
beyond doubt the conduct of the patient during the formation of the exu- 
date, viz., whether the accumulation of fluid occurred while the patient 
was walking about or while he was constantly lying on his back or side. 
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The varying course of the upper margin of the dull area is determined in 
the second place by an occasional occurrence of fibrinous adhesions between 
the pleural surfaces (at the upper border of the fluid) which obstruct the 
extension of the dulness in these areas. The borders of the dulncss usu- 
ally do not change in particular upon the change of posture > in contradis- 
tinction to the fluid in transudates; at least they do not change momen- 
tarily but only after the change in posture has been maintained for some 
time. It appears that the cause of this difficulty in respiratory movement 
in the area of dulness is also due to adhesion of the compressed portions of 
the lung to the costal pleura, so that a rapid or complete extension of the 
airless portions of the lung cannot take place. 

Tympanitic sounds are found above the dull area which is caused by 
the accumulation of fluid, and in its uppermost margins also by airless 
portions of the lung, owing to the retraction and decreased tension of the 
lungs. The sound is lower in other cases, also owing to the diminished 
tension of the pulmonary parenchyma. The cracked-pot sound appears 
in rare cases in the region of the tympanitic area, which can be explained 
by the fact that the air put into vibration by percussion leaves the bronchi, 
which are stenosed by the exudate, in short expiratory gasps. Still more 
rarely do we observe upon percussion of the infraclavicular region Will- 
iams's tracheal note, and that only if the extensive exudation which reaches 
high up still leaves the compressed upper lobe in contact with the thoracic 
wall. 

What has been said holds good for medium-sized exudates. The 
smallest (less than 300 ce.) do not show any demonstrable dulness, slightly 
larger ones are plainly recognisable, especially upon light percussion. The 
demonstration of such small exudates is most successful, as taught by 
Gerhardt, if at first the lower border of the lung is exactly marked out 
on both sides from the nipples lo the posterior scapular lino while the 
patient is sitting and is then made to assume the lateral position (upon 
the affected side) supported by the extended elbow. If percussion is now 
repeated there appears in ihe axillary line of the affected side, o\er the 
original border line, a dull area caused by the lateral accumulation of the 
fluid, which is usually more movable in smaller exudates. Very massive 
exudates may eventually show absolute flatness up to the clavicle. The 
thoracic wall of the affected and also of the healthy side becomes consider- 
ably distended. The adjacent organs appear very much displaced. The 
anterior mediastinum in particular is laterally displaced so that the margin 
of the dulness extends to the siernal margin of the opposite side. 

Vocal Fremitus. — The vocal fremitus is entirely lost or diminished in 
these dull areas. It may he intensified above the border of the fluid if 
compressed pulmonary tissue is adjacent to the thoracic wall ; but the vocal 
fremitus is also not infrequently present or intensified within the region 
of the dulness, when band-like adhesions between lung and costal pleura 
transmit the vibrations of the voice, and if the tension of the thoracic wall 
is not too high. In such eases if is permissible even to make use of those 
islands of intensified vocal vibrations within the area of dulness for the 
diagnosis of a sacculation and formation of a pouch in the pleural space. 
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especially if exploratory puncture at various places yields different kinds 
of fluids — purulent and serous (Oerhardt). 

Auscultation will show a different condition of the respiratory mur- 
mur according to the size of the exudate — i. e., in considerable masses of 
exudates absolute disappearance of the same or bronchial breathing , the 
latter ihcreasing in intensity towards the upper border of the exudate, 
will occur. If the lung is not completely compressed by the exudate the 
bronchial character does not become prominent. Then we hear indistinct 
breathing or feeble breath sounds. The bronchial breathing shows a metal- 
lic character in very rare cases, which as yet cannot be satisfactorily 
explained. 

JBgophony. — The condition of the auscultated voice is of diagnostic 
importance. It is lessened in the dull areas. Bronchophony can be heard 
at other places also only when compressed pulmonary tissue is adjacent to 
the thoracic wall, therefore upward, or if the lung is prevented from re- 
tracting by bands of adhesions, di go phony is observed more frequently 
than bronchophony, but only in medium-sized exudates, usually in the 
neighbourhood of the scapula. The cause of this sign is partial compres- 
sion of the small bronchi, which causes the sound waves of the voice to 
pass the neighbouring walls without obstruction. ^Egophony is most fre- 
quently, although not exclusively, met with in pleurisy (rarely in pneu- 
monic infiltrations or in normal thoracic conditions in infancy), so that 
it should be accorded a certain diagnostic significance. Finally, it may be 
mentioned that sometimes a friction sound might be audible at places in 
which the inflamed pleural surfaces arc in contact, therefore, at the upper 
border of the dulness; it may also take place in exudative pleuritis. How- 
ever, this occurs in fewer cast's than theory would seem to indicate. The 
friction sounds occur with more frequency in the later course of pleuritis 
at the time of resorption of the exudate. 

All the other phenomena which cannot be demonstrated by a physical examina- 
tion should not be made use of in the diagnosis. Fever , acceleration of pulse, press- 
ure in the gastric region , etc., are sometimes present, and in other cases absent. 
They change in intensity and they may l>c caused by many other pathological proc- 
esses, so that it is best not to claim any diagnostic value for them. More in imme- 
diate connection with the mechanical consequences of n pleuritic exudation, and 
therefore of greater significance diagnostically, arc small pulse , cyanosis , and dimin- 
ished urinary secretion . They are the result of the impaired diastole of the heart 
which is diminished in space in the thoracic cavity. This obstructs the return of 
blood to the heart, the filling of the arteries Womes deficient, and the blood in the 
capillaries Hows under greater pressure, but slower. The amount of urinary secretion 
is in part also determined by the exudation in the pleura ; it becomes less upon rapid 
growth of the exudate and much urine is voided at the time of resorption. 

Differential Diagnosis. — Pleuritis can usually l>o diagnosticated with 
great eortainty by reason of the above-described results of physical exami- 
nation. TTowever, it is usually necessary to consider a number of affec- 
tions which cause similar symptoms, and exclude them lx* fore a positive 
diagnosis of pleuritis is made. 

So long as no dulness is demonstrable, the diagnosis of pleuritis sicca 
is restricted to the presence of friction sounds. But as the latter some- 
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times disappear entirely in the course of pleuritis, and at times are not audi- 
ble in spite of the inflammation of the pleural surfaces, it is possible to 
mistake pleuritis sicca for other pathological conditions which simulate 
pleural pains. This is especially the case if the pains occur unilaterally in 
the thorax, become intensified by inspiration or by sneezing, pressure, 
cough, etc., thus impairing respiration and making it superficial. Not in- 
frequently we are in doubt whether muscular rheumatism or pleuritis sicca 
is present. Here, above all, manual examination of the muscles is of sig- 
nificance, also fhe question of pain fulness of their fibres upon compression 
between the fingers, the marked increase of the pain upon motion. Faradi- 
zation of the muscles may also be employed as a means of diagnosis, because 
this will result without exception in at least a transitory lessening of the 
muscular pains. Confounding it with costal affections , periostitis and caries, 
should not occur, because in these cases the restriction of the pains to the 
ribs and the local examination of the same will at once clear up the diagno- 
sis. The differentiation from intercostal neuraltjia is more difficult, in fact 
impossible in some cases, especially because the pleuritic pain may become 
localized exactly corresponding to the course of the intercostal nerves, and 
also because the restriction of the same to certain points is not wanting. 
Besides, the diffusion of tlu 1 pain over several intercostal spaces, the close 
connection of the pain with respiration, the anodal application of the 
constant current which has no effect upon the pain would in such cases 
decide in favour of fhe pain being of pleuritic origin. Sometimes the pain 
in pleuritis is restricted principally to the terminal branches of the lower 
intercostal nerves in the epigastrium or umbilical region, and then it may 
be (-on founded with (jastralyia, ulcer of the. stomach . or even peritonitis. 
If the 1 above-mentioned affections which are accompanied by pain in the 
thorax can be excluded in cases in which no pleuritic friction sound is 
audible, a provisional diagnosis of pleuritis sicca may he made. However, 
such diagnoses arc of no value so long as a friction sound cannot be heard 
occasionally. Friction sounds, however, may be confounded with mucous 
rales, crepitant rfiles, etc*., as stated above. But in by far the majority of 
eases it will be possible to distinguish friction sounds from similar acoustic 
phenomena, as above explained, especially because many years’ experience 
with auscultation renders the ear very acute in detecting friction sounds. 

Pleurisy with Effusion.— Pleurisy combined with exudation presents 
eventually no less difficulties in the diagnosis. More or less all those affec- 
tions are to be considered in this case which show (lulness upon percussion 
of the thorax. Most frequently we are confronted by the question. Infil- 
tration or exudation ? The usually stated rule that intensified vocal 
fremitus points to pneumonia and diminished vocal fremitus to pleurisy, 
i& insufficient in the majority of cases, in my experience. The pectoral 
fremitus is found diminished very frequently, not only in cases of infiltra- 
tion (when obstruction of the bronchi or simultaneous pleuritis does not 
permit the theoretically demanded intensification of the same to take 
place), but also vice versa , as we have seen, unchanged in pleurifis or even 
intensified in rare eases. The following points should be taken into con- 
sideration in the differential diagnosis: 
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PNEUMONIA 

1. The affection begins (at least in 
the croupous forms of pneumonia) with 
chills. 

2. Dulness irregular, generally cor- 
responding to the area of the lobes; if 
the greatest intensity of the dulness is 
superiorly, this points directly to pneu- 
monia ; tlie same is the ease if dulness is 
absent towards the spinal cord. The dul- 
ness in uncomplicated pneumonia is al- 
most never absolute . 


3. If the pectoral fremitus is accent- 
uated, it is in favour of pneumonia, if 
diminished, not against it ; vigorous 
coughing may cause an intensified ap- 
pearance of the previously weakened 
pectoral fremitus. 

4. Bronchial breathing , usually loud- 
est over the areas of greatest dulness. 

Bronchophony, loud at the areas of 
bronchial breathing, very rarely .Tgopli- 
ony. 

Crepitant rtilcs, long lasting, widely 
diffused. 


5. Displacement of heart and liver 
only in excessive extension of the pneu- 
monia and even then only insignificant; 
neither is the circumference of the thorax 
increased at all, or, as a rule, but very 
little. 

0. Sputum almost always present 
and rusty. 

7. High fever, with critical defer- 
vescence, herpes, etc., their occurrence 
and course not being constant, are of not 
much significance diagnostically, espe- 
cially because combinations of pleuritis 
and pneumonia are quite common. 


PLEURITIS 

1. Onset of the affection with mod- 
erate or high fever, almost exclusively 
without chills. 

2. Dulness increasing in intensity 
from above downward and usually de- 
creasing from behind and above forward 
and downward. In left-sided pleuritis 
special attention should be paid to dul- 
ness in the pleural sinus (in the so-called 
semilunar space), which is almost with- 
out exception absent in pneumonia. Dul- 
ness absolute , offering great resistance on 
percussion . 

3. Pectoral fremitus in -by far the 
majority of cases, diminished or sus- 
pended over the areas of the most in- 
tense dulness. 


4. Bronchial breathing, principally 
at the upper border of the dulness, weak- 
est at the areas of greatest dulness, ap- 
pearing to come from a distance if at all 
audible. 

Bronchophony less than in pneu- 
monia. . K go phony frequent . 

Crepitant rates rare, transitorily in 
the upper portions of the duluess at 
which eventually friction sounds. 

5. Symptoms of displacement very 
marked upon larger exudates. The cir- 
cumference, of the affected half of the 
thorax constantly increased, often con- 
siderably so — i. e., by several centi- 
metres. 

(i. Sputum , if present at all, ca- 
tarrhal. 

7. The, course of the fever not char- 
acteristic; the fever is usually moder- 
ately high, rarely entirely absent; defer- 
vescence of the fever gradual, at any rate 
not critical. Duration of the disease gen- 
erally much longer than that of pneu- 
monia. 


It should be mentioned that both afTections, pneumonia (lobar and lobular) and 
exudative pleuritis, frequently occur combined. Tf pneumonia has become chronic and 
bronchiectasis exists at the same time, it is possible, if the large bronchi and the 
cavities are filled with sputum, that the dulness, diminished vocal fremitus, and the 
respiratory sounds may simulate sacculated pleurisy, especially because exploratory 
puncture reveals purulent masses from the cavities. However, the repeated examina- 
tion of tlie dull area at various times, the sudden expectoration of large masses of 
sputum, and eventually abrupt changes of the percussion and auscultation, will dear 
up the diagnosis. 

Xedl&stinal and Pleural Tumours. — The differential diagnosis between medias- 
tinal , respectively pleural tumours and exudative pleuritis, is much more difficult, 
and has been enlarged upon under the discussion of the above-named tumours. It 
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may be emphasized brieiiy that in pleuritis the vocal fremitus is diminished, the dull 
area occupies the lower portions and is restricted to one side, while in tumours when 
they grow from below upward the d illness extends slowly upward and in an irregular 
manner on the same side, or eventually, contrary to the condition in pleuritis, ex- 
tends with tongue-like projections to the upper side to the upper border of the dull 
area. Besides, the symptoms of compression of nerves, vessels, and cpsophagus point 
decidedly more in favour of mediastinal tumour than they do of pleuritis. How- 
ever, the diagnosis becomes certain only on exploratory puncture, which should always 
be made in such cases. If no lluid is aspirated this does not mean that pleuritis may 
not be present, because not infrequently negative results are obtained on puncture 
owing to the fact that the needle does not penetrate the costal pleura which* has been 
thickened in consequence of inflammation, or because numerous fibrin flocculi in the 
exudate prevent the aspiration of fluid. The diagnosis becomes possible in such cases 
only after repeated exploratory puncture, or after the employment of a larger needle. 

Aneurysm. — Pulsating pleurisy may be mistaken for an aneurysm if the pulsat- 
ing pleuritic exudate causes the thoracic wall to bulge out as a circumscribed area. 
In favour of the latter arc the seat of the tumour ( usually in the lower portions of 
the thorax), the absence of vascular murmurs over the tumour, and the increase of 
size of the latter upon strong expiratory movements. In favour of aneurysm are the 
well-known changes of the pulse, very pronounc?d symptoms of compression of intra- 
thoracic vessels and nerves, vascular murmurs, etc. 

Peripleuritis Abscesses. — Large pcripleuritic abscesses situated outside of the 
eostal pleura arc very apt to simulate pleuritis. Dulness, respiratory murmurs which 
appear to be distant, diminished vocal fremitus, and narrowing of the intercostal 
spaces arc common to both conditions. I low c\ er, the symptoms of compression of* 
the lungs or displacement of the adjacent organs are absent in pcripleuritic abscesses 
in spite of very diffuse dulness. The bulging of the intercostal spaces is essentially 
restricted to the extent of the dulness, and the fluctuation becomes particularly dis- 
tinct lower down. In several cases of my observation it extended far into the abdom- 
inal cavity. If the abscesses open, all doubt is cleared up, for a sound introduced 
into the abscess cavity docs not enter the pleural cavity as is the case in empyema, 
and besides, no pneumothorax is caused by the operation. Accumulations of pus be- 
low the diaphragm, “ hypo phrenic abscesses which usually contain, besides pus, air 
(subphrenic pyopneumothorax), which, however, may contain pus only, are difficult 
to differentiate from small pleuritic exudates. The lower border of the lungs be- 
comes displaced upon deep inspiration in contradistinction to the condition in pleu- 
ritic exudate, and the fluid evacuated by exploratory puncture may contain, besides 
pus, particles of food, fa>ces, etc., according to the origin of the hypophrcnic abscess. 
If the lluid comes from some locality below the diaphragm it rapidly drops from the 
trocar upon inspiration, and if it dot's not come from that locality it drops upon 
expiration ((ierhardt). The diagnosis is supported by the demonstration of peri- 
hepatitic friction and other pcritonitic symptoms. 

Tumours of the Liver and Spleen. — The differential diagnosis between pleuritis 
and enlargement of the liver and spleen is of very little practical significance. The 
enlargement of these organs, except in abscess and echinococcus, is directed down- 
ward, <md their lower portions and borders arc usually easily recognisable as belong- 
ing to*w enlarged organ. The characteristic symptoms between pleuritis and the 
two above-named affections of the liver and spleen are generally more of theoretical 
than of practical value. They will be discussed in the chapter on Affections of the 
Liver and Spleen. * 

Heemothorax. — The differentiation of hydrothorax and hcemothorax 
from pleuritis is very often a subject of diagnostic consideration in prac- 
tice. In hemothorax the etiology (trauma, aneurysm, pulmonary gam 
grene, etc.), the sudden onset, and the simultaneous symptom-complex of 
internal haemorrhage (pallor of the skin, etc.), arc to be principally con- 
sidered. The diagnosis becomes certain in this case also by exploratory 
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puncture. If this reveals blood in the syringe it would not constitute proof 
of the presence of haomothorax, because the fluid which is aspirated with 
the Pravaz syringe is not infrequently purely haemorrhagic, while explora- 
tory puncture made at another place may produce serum which is not 
blood-tinged. This fact can only be explained by the supposition that 
the point of the needle penetrated a blood-vessel of the thoracic wall or 
of the pleura, causing the aspiration of blood. If we obtain pure blood 
also in the second or third exploratory puncture which has been done at 
another point, the diagnosis of haemothorax becomes established. If, on 
the other hand, the fluid is only slightly tinged and of a reddish or brown 
colour, it is a question of. haemorrhagic plcuritis due to scurvy, general 
haemorrhagic diathesis, tuberculosis, or carcinoma of the pleura. In the 
last-named affection the extracted fluid is almost pure blood, dark red to 
black in colour (compare p. 168). 

Hydrothorax. — In many cases it is very difficult to decide whether 
pleuritis or hydrothorax is present. The aetiology (engorgement, Bright's 
disease, cachexia), the absence of fever, of displacement symptoms, of the 
friction sound, and of the intercostal bulging, the bilateral occurrence of 
the fluid, the straight course of the border line of the fluid, the great 
tendency of the dulness to change with the posture of the patient, almost 
always admit of a sure diagnosis of hydrothorax. The specific gravity of 
the fluid in hydrothorax is less (10.15 and below) than that of the pleuritic 
exudate. There are cases, however, in which the conditions are more com- 
plicated. The differentiation is not easy when the dulness is unilateral. 
This does not occur as infrequently in hydrothorax as is supposed. The 
cause for this is either that the patient is constantly, or almost constantly, 
lying on one side, which favours the occurrence of hydrothorax in this half 
of the thorax, or that the pleural surfaces are coalescent on one side. The 
latter is to be assumed if a percussory displacement of the lower borders 
of the lung cannot be demonstrated on deep inspiration on that side which 
is free from exudate. It is quite obvious that the vocal fremitus is dimin- 
ished, bronchial breathing and a'gophony arc audible — in short, most of 
the physical symptoms arc the same in hydrothorax as in pleuritis. 

Condition of the Exudate. — If the presence of a pleuritic exudate has 
been diagnosticated in the above-described explicit manner the further 
question suggests itself whether the condition of the same is serous, puru- 
lent, hcemorrhagic, or ichorous. There is no doubt that we are able in 
most cases to draw conclusions as to the nature of the exudate fr^l the 
aetiology and accompanying symptoms. A purulent pleurisy should be 
thought of, for instance, in great remissions of the fever, inlercurrent 
chills, and severe general condition of the patient. Furthermore, 1 if the 
pleurisy develops in the course of pneumonia, influenza, or pyaunia, if cir- 
cumscribed oedema of the thoracic wall appears, if the whispering voice is 
not observed on the affected side, etc. However, all these factors may be 
absent and yet pyothorax be present. In general all such diagnostic con- 
siderations regarding the special composition of the exudate which are 
derived from clinical symptoms, are nothing but provisional diagnoses. 
Every physician of experience will admit that in spite of the most careful 
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consideration of the diagnostic rules in question, he is not infrequently 
surprised at the result of the exploratory puncture. The latter is to be 
made in every ease in which there is a question regarding the character of 
the pleural exudate. Since the exploratory puncture has been recognised to 
be an operation entirely devoid of danger and has become a general diag- 
nostic aid, all the diagnostic considerations as to the character of the pleu- 
ritic exudate, which were formerly necessary and which proved insuffi- 
cient in many cases, have become of little consequence. The exploratory 
puncture gives a quick and certain result. It is only necessary to select 
dependent places, for in sero-purulent exudates the masses of pus usually 
sink and upon puncture of the upper portions only a cloudy serous fluid 
will be aspirated. 

The bacteriological examination of pleuritic exudates has shown that 
serofibrinous exudates , even if they are due to tuberculosis, are almost 
always free from micro-organisms. Only in isolated cases do they con- 
tain pneumococci, staphylococci, tubercle bacilli , and even streptococci Avitli- 
out a purulent condition of the exudate taking place. The so-called idio- 
pathic pleuritis depends almost always upon tuberculosis, as has been 
proved by animal inoculations. In such cases it is very rarely a question 
of rheumatic plcuritidcs, that is, such as are caused by the noxa of acute 
articular rheumatism. If, at the same time, few pyogenic micro-organisms 
are present in 11 k* clear pleural exudate, suppuration will generally occur 
later. Purulent exudates in contradistinction to the serous show large 
numbers of organisms. Sometimes only one variety is present in empyema, 
at other times there are several. Streptococci are found most frequently — 
in about 50 per cent of the cases — less frequently pneumococci. The lat- 
ter predominate in the empyemata of infancy. Mixed forms, pneumococci 
and streptococci, tubercle bacilli and streptococci, etc., have often been 
demonstrated. Iiarely also typhoid bacilli. Aside from the demonstra- 
tion of tubercle bacilli in the exudate all these findings of bacteria are not 
of much diagnostic significance, at least up to the present time. It is by 
no means clear in every case how the micro-organism enters the pleural 
cavity. 


PNEUMOTHORAX 

The diagnosis of pneumothorax — the accumulation of air in the pleural 
sac — is one of the most positive diagnoses existing, because it is based upon 
very marked physical changes in the thorax. In some cases a sudden 
attack of dyspncea and cyanosis calls attention to the onset of pneumo- 
thorax, in others it oecurs unobserved. However, the presence of pneumo- 
thorax under no circumstances escapes careful examination, except in the 
ease of admail sacculated pneumothorax, and it is even then a diagnostic 
error to overlook the condition. 

The affected half of the thorax 1 is distended, the intercostal spaces 

1 Pneumothorax is generally unilateral. I have observed bilateral pneumothorax 
only once, which was caused by the perforation of two phthisical cavities of both 
upper lobes. Strange to say, the patient lived at least six hours after its occurrence. 
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appear narrow or bulging, the adjacent organs, heart, liver, and spleen 
are displaced towards the opposite side. The patient lies on the affected 
side, respiration is accelerated, dyspnu.de. The vocal fremitus is dimin- 
ished, due only to the excessive tension of the thoracic wall and the con- 
siderable retraction of the bronchi from the thoracic wall. 

Percussion shows, providing there is fluid in the pleural cavity, besides 
air, which later in the course of the disease will be present in the majority 
of cases, dulness to the upper border of the fluid. This dulness will at once 
be replaced by a high note upon change of posture, owing to the great 
motility of the exudate. Above the horizontal surface of the fluid the 
percussion sound is clear. The quality of this sound is usually of the nor- 
mal pulmonary resonance, only clear tympanitic, rarely metallic upon rela- 
tively small tension of the thoracic wall. 

Tympanitio and Metallic Percussion Sounds. — In case the usual man- 
ner of percussion does not show a metallic note the latter may lx? obtained 
if percussion is done with the handle of the hammer or with the nail 
striking the pleximeter in quick taps, at the same time applying the ear 
to the thoracic wall. The cracked-pot sound may be determined in rare 
cases when a thoracic fistula or larger perforation exists in the lung. A 
change in the note of the sound upon opening or closing the mouth can 
be determined more frequently — namely, in cases in which there exists a 
larger communication between the pleural cavity and the main bronchus 
(by means of a cavity). Respiratory change of the note may also occur, 
that is, the sound becomes higher in pitch upon deep inspiration. The 
explanation of this fact, however, lius not been found. The change of the 
note depends ill most cases upon the posture of the patient, so that the 
sound, especially the metallic sound, becomes lower upon the patient sit- 
ting up, higher when in the recumbent posture (Bieriner). The reverse 
should properly be expected according to the change of the longest diam- 
eter of the pleural cavity by the displacement of the exudate when sitting 
or lying. In fact this condition (the high note when sitting, the low note 
when lying) occurs sometimes, especially as it seems when the exudate is 
considerable, while the usual condition is frequently explained in such a 
way, although not plausibly, that the diaphragm sinks downward when the 
patient is in a sitting posture owing to the greater weight of the exudate, 
which causes the lengthening of the largest diameter and a lower metallic 
note. 

Auscultation gives the most important results in the diagnosis. .The 
respiratory sounds are very weak and show nearly always a metallic acces- 
sory quality, owing to the resonance in the pleural space, also the bronchial 
respiratory sound and bronchophony. The rales which are formed in the 
bronchi also have a metallic quality. If some bubbles burst in the bron- 
chial secretion, these give a metallic sound "the falling-drop sound,” which 
is eventually also caused by the falling of drops of fluid from the upper 
portions of the pleural cavity. Sometimes the heart sounds are metallic in 
character, but this is seldom the case. I have only observed this metallic 
sound in a marked manner in sacculated, left-sided pneumothorax once. Of 
greater importance in the diagnosis than any of the auscultation signs so 
18 
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far mentioned is, in my experience, the succussion sound, the metallic 
splashing upon the shaking of the patient. It is a certain indication of the 
presence of pneumothorax . If this succussion lias also been found in large 
pulmonary cavities, this occurrence is extremely rare. Personally I have 
never observed it, in spite of frequent attempts, not even in the presence of 
the largest cavities. But as the succussion sounds cannot always be pro- 
duced in pneumothorax, and the physical symptoms of cavities and pneu- 
mothorax frequently are and must be the same, the differentiation of both 
these conditions is not infrequently very difficult. We will therefore con- 
sider the differential diagnosis of these conditions. 

Differential Diagnosis. — If it is a question of an extensive free pneumothorax , 
confounding it with other conditions can easily be avoided. At most those cases 
should be taken into consideration in which the high position of the left lung (possibly 
caused by shrinking ) displaces the diaphragm and with it the stomach, high up in 
the thoracic cavity. In this case it is possible that the extensive tympanitic sound, 
the absence of respiratory murmur, and the eventual occurrence of metallic after- 
sounds in the lower half of the thorax, and finally even the succussion sound arising 
in the stomach, may lead to a wrong diagnosis of pneumothorax. However, in such 
cases the enlargement of the left half of the thorax is not present, and other sounds 
manifest themselves besides the metallic sounds. The formation of these other sounds 
coincides with the movements of the stomach and they can he easily recognised as 
gastric sounds, by the fact that their origin .and course arc independent of respiration. 
Lavage of the stomach naturally clears up the situation at once. Alxmt the same 
conditions prevail in diaphragmatic hernia , which is a rare condition, in which por- 
tions of the stomach and colon enter into the thoracic cavity, by perforation of the 
diaphragm. The metallic respiratory sounds here also depend mostly upon peristal- 
sis. Filling and emptying of the stomach by means of the stomach-tube will produce 
a change in the respiratory murmurs and porcussory condition, which are dependent 
upon the stomach, and the tube which passes the (esophagus will find an obstacle 
at the eardia ow’ing to the latter being displaced. 

Pyopneumothorax Hypophrenicus. — In accumulations of pus and air upon the 
right side between the diuphiagm and liver, owing to perforation of an air-contain- 
ing abdominal organ, a so-called hypophrenic pneumothorax may give rise to mis- 
takes. Similar air-eontaining abscesses may also occur in the left-sided excavation of 
the diaphragm, especially in consequence of perforating gastric ulcers. The decisive 
factors for the diagnosis in such cases, according to von Leyden, who recently called 
attention to these hypophrenal abscesses, are the trtiology (preceding ulcer of the 
stomach and of the duodenum, typhlitie processes, perforation of the appendix, ab- 
scesses of the liver and spleen, paranephritis, peritonitis, tuberculous cavities, and 
finally, the effect of trauma upon the diaphragmatic region). Furthermore, absence 
of cough and sputum, indistinct signs of increased pressure in the thoracic cavity, 
slight displacement of the heart in contradistinction to marked downward displace- 
ment of the liver, absence of bulging of the intercostal spaces, preservation of vesicular 
breathing downward to the margin of the abscess, and displacement of the vesicular 
murmur upon deepest inspiration far beyond this margin downward. No respira- 
tory murmur, only amphoric breathing and succussion sounds can be observed in the 
lower portions of the thorax corresponding to the position of the abscess. Measur- 
ing of the air pressure at the cannula reveals increased pressure upon inspiration in 
comparison to the reverse condition upon the presence of air in the pleural cavity. 


Differential Diagnosis between Pneumothorax and Large Cavities. — 

The above-named pathological conditions which may simulate pyopneu- 
mothorax aTc generally very rare. On the other hand, the differential 
diagnosis frequently wavers between sacculated pneumothorax and large 
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cavities . I wish to remark in advance that the sacculated pneumothorax 
is a rare condition, compared with the frequency of large cavities. It 
should therefore be considered a rule, if no positive- reasons point against 
the presence of cavity, that it is always advisable to think of a cavity and 
not of a sacculated pneumothorax. The following symptoms arc in favour 
of pneutiwthorax : expansion of the thorax, bulging of the intercostal 
spaces, displacement of the heart, liver, and spleen. All these symptoms 
are eventually not present, or hut slightly marked in circumscribed pneu- 
mothorax, in which the exhaled air remains within a small space which is 
limited by adhesions. On the other hand , the most important sign, the 
succession sound , will also be present in sacculated pneumothorax , while 
it almost never occurs in cavities . The other symptoms of pneumothorax, 
metallic breath sounds and rales, the metallic note yielded on plexi- 
meter percussion, are the same in both conditions, also the change of note 
upon sitting and lying. If the cracked-pot sound can he determined, it 
points decidedly more to cavity, because its occurrence in pneumothorax 
presupposes peculiar conditions regarding the situation of the perfora- 
tion. This holds good still more upon the change of note on opening 
and closing the mouth. Determining above all in a diagnosis of cavity 
formation are the following signs: If the vocal fremitus is intensified over 
cavities, or at least not diminished, as is frequently the case; if the inter - 
costal spaces are sunken : if profuse ringing rales , which appear near the 
ear are present , and if vigorous cough and expectoration of sputum pro- 
duce rapid changes in the auscultatory symptoms. It is of no diagnostic 
value that the cavities are usually located in the apex of the lungs and cir- 
cumscribed pneumothorax at other places, because the latter may occasion- 
ally also appear in the uppermost portions of the thorax; and, on the 
other hand, phthisical cavities, and, more so, cavities resulting from pul- 
monary abscess, gangrene or bronchiectasis, are also found in the more 
dependent portions of the lung. 

Diagnosis of Special Varieties of Pneumothorax. — But if the diagnosis 
of pneumothorax is established, tin* second question to decide will he. 
whether a dosed , open , or valvular pneumothorax is present, i. e., whether 
upon aspiration the air cannot enter or leave the pleura, or whether this 
occurs without obstruction, or whether air may enter upon inspiration but 
is prevented from leaving upon expiration (by special anatomical condi- 
tions of the perforation or by closure of the affected bronchi). The deci- 
sion as to which of these fomis of pneumothorax is present in part deter- 
mines the therapy and therefore is of practical importance. 

Open Pneumothorax. — The following signs are seen in open pneumo- 
thorax: Change of note upon opening and closing the mouth, "fistulous 
murmurs,” "metallic bubble-bursting,” "water-whistle murmur.” i. e., a 
metallic gurgling which is produced when air bubbles ascend upon inspira- 
tion through the fistula which is situated below the level of the fluid into 
the, pleural air space and burst with a metallic note. An open fistula is 
also indicated by the periodical occurrence of attacks of coughing, which 
depend upon the posture of the body, accompanied by expectoration of large 
quantities of sputum (usually thin and purulent fluid), a symptom, how- 
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ever, which may be absent in spite of the open communication of the 
bronchial air with the pleural cavity. 

It has often been claimed that the condition of the diaphragm and mediastinum, 
which are displaced in closed pneumothorax and not in the open form, is a distinctive 
symptom between open and closed pneumothorax; but according to recent clinical 
anatomical experiences and to Weil's clinical investigations, this is not the cose, be- 
cause a dislocation of the heart and diaphragm exists in l>oth conditions. The degree 
of diaplacemefil only is of any diagnostic value, inasmuch as very marked widening 
of the thorux and excessive bulging of the diaphragm downward, point to closed pneu- 
mothorax, or to the valvular variety. 


A positive decision in the cases in question is obtained by the direct 
measuring of the air pressure existing in the pleural cavity. If a trocar, 
the side-arm of which is connected with a manometer, be introduced into 
the pleural cavity, the average pressure in open pneumothorax is equal 
to the outside atmospheric pressure, while it is higher in closed pneumo- 
thorax. The chemical examination of the gas in the pleural cavity is of 
less use in the diagnosis, and this gas is chiefly characterized by its defi- 
ciency in oxygen (according to Ewald, carbonic acid less than 5 per cent in 
the pleural cavity shows open, above 10 per cent closed pneumothorax). If 
there are two fistulas, one in the pulmonary pleura, the other in the thoracic 
wall, this fact can be easily determined if the thoracic fistula is temporarily 
closed with the hand after a deep expiration of the patient, who is then 
made to inspire deeply. If then the hand is taken away from the exterior 
fistula during the following expiration a current of air will escape. 

Closed Pneumothorax. — A closed pneumothorax is to be diagnosticated, 
aside from the above-named conduct of the gas in the pleura] cavity, if the 
displacement symptoms arc excessive; if the thoracic wall is consider- 
ably bulged and the circumference of the thorax scorns considerably in- 
creased on the affected side (up to G cm.) ; furthermore, if the respiratory 
sound is entirely absent, which is not conceivable in open pneumothorax, 
in which the air freely enters and leaves through the fistula. Of course 
it is possible, and tills is the usual occurrence, that the respiration and 
the rfdes which arise in the lung are also audible in closed pneumothorax 
and have a metallic addition. While the height of the note of the metallic 
percussion sound changes upon sitting and lying of the patient, in the 
previously described manner, it remains unchanged upon opening and 
closing of the mouth, in every instance of closed pneumothorax. The 
absence of vocal fremitus corresponds to the high-grade tension of the 
thoracic wall in closed pneumothorax. 

Valvular Pneumothorax. — The symptoms of valvular pneumothorax 
can be derived from those of the open and closed forms. It is at first 
a question of physical signs of an open pneumothorax. The air enters 
with each inspiration without obstruction, but is retained upon the follow- 
ing expiration. This very soon causes the occurrence of very high press- 
ure in the pleural cavity, which is still further increased by the occurrence 
of a pleuritic exudate. Now there will be no more entrance of air to the 
pleural cavity upon inspiration and the symptoms of an open pneumothorax 
are replaced by those of a closed pneumothorax. The temporarily occur- 
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ring, plentiful (mouthful) expectorations of thin, purulent sputum arc 
absent in valvular pneumothorax, even as long as it remains open, in con- 
tradistinction to the condition in the open form. 

The closure is sometimes brought about, especially in the beginning of the proc- 
ess, by tlife gas pressure, and is simply “ mechanical.” At other times it is caused 
by coalescence of the perforation, an '* organic,” lasting one. This distinction is of 
importance with reference to the effect of therapeutic punctures. If air or fluid is 
evacuated by puncture in the organically closed valvular pneumothorax the pressure 
in the pleural cavity will be permanently reduced l>ecausc the pneumothorax remains 
closed the same afterward as before. The closure, which is caused by the greatly in- 
creased pressure in the pleural cavity, ceases in consequence of the puncture in the 
mechanically closed valvular pneumothorax, thus reproducing an open valvular pneu- 
mothorax. Now air again enters upon inspiration, and, if the perforation be situated 
below the level of the fluid, it will enter through the latter into the pleural cavity. 
This produces an inspiratory metallic fistular sound which, in contradistinction to 
the fistulous sounds in permanently open pneuniot borax, is only inspiratory and of 
short duration. 

in order to form a positive opinion in regard to mechanical or organic closure 
of valvular pneumothorax, it is necessary to measure the gas pressure in the pleural 
cavity according to the principles laid down by Weil. We will then find that by 
evacuation of air by means of puncture , the gas pressure in the pleural cavity remains 
equal to the atmospheric pressure or becomes negative and remains so irf the organ- 
ically closed pneumothorax. In mechanically closed pneumothorax , a positive press- 
ure o I the former extnit soon becomes re-established after an initial decrease of the 
pressure. It may finally be mentioned that it is necessary, in order to complete the 
diagnosis, to obtain exuded fluid by puncture so as to become positive regarding its 
nature. It is sometimes serous, at others purulent after it has been present for 
some time. It is possible that occasionally it may contain tubercle bacilli, from which 
finding we may conclude that tuberculous processes in the lung are the source of 
pneumothorax. 

etiology as a Diagnostic Feature. — This leads us to speak of the diagnosis in 
its musal relation in different eases. It is obvious that the irtiology of the case is 
at onec evident in pneumothorax which is brought about by external force. Pul- 
monary tuberculosis gives rise to the occurrence of pneumothorax in by far the ma- 
jority, in at least nine tenths of the cases, and in this ease it is usually small 
cavities which perforate into the pleural cavity during a rapid course of the tuber- 
culous process l>eforc adhesions of the pleural surface take place. A pneumothorax 
is much rarer brought on by other processes in the lung which arc accompanied by 
ulceration: bronchiectasis, pulmonary gangrene, pulmonary abscess, etc.; further- 
more, internal trauma, especially the swallowing of pointed foreign bodies, or the 
bursting of emphysematous alveoli after vigorous exertions— crying, coughing, etc. 
In the same manner it is an unusual occurrence for it to bo produced by ulcerative 
processes in the stomach and intestine. The perforation of the air-containing organs 
of the abdomen usually leads to hypophrenic pyopneumothorax. It is possible in 
isolated cases that the presence of the gas-producing micro-organisms in a pleuritic 
exudate is the cause of the pneumothorax, which has been recently proved by Levi, 
by cultivation of a gas-producing bacillus from a serous exudate. 

The diagnosis of htemothorax as well as that of hydrothorax has been 
considered in the discussion of the differential diagnosis between pleuritis 
and these conditions. It therefore only remains to take up the diagnosis 
of neoplasms of the pleura. 
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NEOPLASMS Oi? THE PLEURA 

Tho diagnosis of carcinoma or sarcoma of the pleura is difficult under all cir- 
cumstances. It succeeds sometimes and attains a certain degree of surety if va- 
rious diagnostic factors occur unitedly in one and the same ease. The clinical symp- 
toms arc usually ambiguous; the picture is sometimes that of a simple pleurisy, in 
others, that of a mediastinal tumour combined with pleural exudation. The fluid 
obtained by puncture is m most cases hivinorrhagtc , dark to black-red . (This was 
the case in all instances which were observed by me.) It mutants remarkably abun- 
dant numbers of fatty degenerated cells and large endothelium with mcuoleb , which 
arc apparently due to degenerative processes in the cancer cells. If we succeed in 
finding desquamative tumour particles, the microscopical examinations of which re- 
veals their carcinomatous structure, this will render the diagnosis of pleural car- 
cinoma certain. If the carcinomatous masses are located at the costal pleura the 
exploratory puncture may prove negative, the needle Incoming embedded in the 
tumour mass. To succeed, a large needle should tie employed which will enter as far 
as the exudate, and it will then usually produce a purely bloody fluid. Thu thorax 
is usually enlarged on the affected side, in other cases retracted laterally, owing to 
the atrophy of the pleural surfaces produced by the malignant growth. 

.Most of the above-named symptoms are not at all pathognomonic of pleural can- 
cer. They arc found in mediastinal tumours as well as chronic, especially tuber- 
culous plcuritis. The symptoms collectively must determine the diagnosis. It is 
supported by the rapidly advancing cachexia of the patient, the demonstration of 
carcinoma in other regions of the body which are easier of access for examination, 
and by the occurrence of metastatic glandular tumours. It becomes certain, if we 
succeed in finding carcinomatous masses in the pleural exudate . or if the caicinoma 
extends from the costal bones inward upon the costa I pleura as / hare seen occur, or 
rice versa proliferating from the latter outuard , forming a visible, and palpable 
tumour of the thoraeie wall. 

Echinococcus of the Pleura. — Finally, T will mention the occurrence of echi- 
nococcus in the pleural cavity. The signs at first are those of a growing pleural 
exudute, thoraeie pain with dyspncea, displacement of the heart, liver, ete. The dis- 
tention ot the thorax is not uniform, the course of the disease afebrile, similar to 
the development of a neoplasm of the pleura. If fluctuation occurs in an intercostal 
space, an uncomplicated solid neoplasm is to lx* excluded, and exploratory puncture 
should he made. If this reveals a water-white fluid which contains no albumin , this 
will exclude hydrothorax and a pleuritic exudate and the diagnosis of echinococcus 
becomes certain; but any doubt will disappear if we succeed in demonstrating hook- 
lets and portions of the cystic wall microscopically in the aspirated fluid. Tt is pos- 
sible that in cases in which suppuration exists in the pleural cavity besides the 
echinoceocus, that the parasite remains undiugnostiratcd in spite of the exploratory 
puncture unless this is repeated, and then reveals the last-named particles which are 
diagnostic. 
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Preliminary Diagnostic Remarks. — While percussion and auscultation 
are prominent in the examination of affections of the thorax, of the heart, 
and of the lungs, these two methods of examination are less valuable in the 
diagnosis of diseases of ike abdomen . Palpation in these cases is of the 
greatest importance , and its accuracy depends in not a small number of 
cases upon the finesse of the technique as a last resort. Few general rules 
can be given in this respect. The main point is practice and experience. 
The first rule is to put the abdomen of the patient into a state of- the great- 
est relaxation. 'The patient is made to assume the dorsal decubitus, the 
head should be pressed firmly against a cushion, and he is asked to respire 
deeply with the mouth open. Medium deep respiration accomplishes more 
in some instances, because some individuals draw in and make the abdom- 
inal walls tense upon forced respiration. The examination is almost always 
facilitated if the patient is made to flex the thighs on the abdomen. In 
some cases it is advisable to place the sacrum high, at other times the 
examination in the lateral posture is necessary. The physician should 
never palpate while standing , but in order to avoid any disturbance of his 
own body weight , he should sit on the edge of the bed . The hands should 
be placed flatly on the abdomen and the finger tips should not be bent. 
Strong impression of the fingers should he avoided . Palpation should com- 
mence lightly and should be gradually increased lo stronger pressure — 
generally the latter is not at all necessary . If this manner of palpation 
does not give results, a second examination should be preceded by evacua- 
tion of the bowels by a purge . In all rates which are difficult of diagnosis 
chloroform is recommended. 

As the most important secretions of the body take place in the abdom- 
inal organs it is obvious that in affections of the latter, alteration of the 
secretions in a physical and chemical respect occur. The exact examination 
of the gastric juice , of the bile , the urine, etc., and furthermore, the anal- 
ysis of functional disturbances of the abdominal organs in general , forms a 
most important part in the diagnosis of abdominal affections. 

The researches of the last decade have been devoted with much energy 
to this department of pathology, so that to-day there is no question but 
that we have made progress in the diagnosis of the various abdominal 
affections and that we are able to diagnosticate more easily and with 
greater certainty. 
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DIAGNOSIS OF AFFECTIONS OF 
THE LIVEK 


INTRODUCTION 

Anatomioal Preliminary Bemarks. — Only a few points which are especially im- 
portant in tin 1 pathology shall lie emphasized in the anatomical structure of the 
liver. The liver is supplied with a connective-tissue (Glisson’s) capsule, from which 
continuations enter the interior of the liver with the vessels. The connective tissue 
separates the lobules of the liver although imperfectly (interlobular connective tis- 
sue), and extends also as fine fibres into the interior of the lobules in a radial, lat- 
tiee-likc arrangement (intralobular). The interlobular connective tissue contains 
the finer branches of the portal veins, hepatic veins (sublobular veins), and of the 
hepatic artery, which branches out encircling and nourishing the interlobular rami- 
fications of the portal vein and of the hepatic veins as well as of the bile ducts. The 
veins which issue from the arterial capillaries cflter into the interlobular portal- 
vein branches (interlobular veins) or the beginning of the capillaries of the portal 
vein. These latter extend into the hepatic lobules and enter into the central veins, 
the roots of the hepatic veins, which are situated in the centre of each lobule. The 
interlobular connective tissue contains, between the individual lobules, besides the 
above-named vessels and bile ducts, nerves and lymph vessels, which encircle the por- 
tal ramifications and enter the interior of the respective lobules extending around 
the capillaries (perivascular lymph channels) and which pass out of the lobule with 
the central vein. 

Liver Cells (Glands); Biliary Capillaries. — The liver cells are inclosed between 
the portal- vein capillaries in the interior of the lobules. Each two of them are sepa- 
rated by a biliary capillary, while the blood capillaries extend over their borders so 
that bile and blood capillaries never are approximated but arc always separated by 
a liver cell or by portions of one. It seems that the intercellular bile-duct capillaries 
are in connection with the finest lateral branches, and these with vacuoles, which are 
situated in the liver cell. The arrangement of the gland cells (liver cells) and of the 
canal system of the liver corresponds with certain modifications, it is true, to the 
construction of a tubulous gland. It is very peculiar here, that the glandular lumen 
— i. e., the bile-duct capillaries — are only bordered by two cells, while the lumen in 
other tubulous glands is inclosed by several (six and more) cells in the transverse 
section. 

Portal Vein and Anastomoses. — It is of particular im]>ortance for the compre- 
hension of the consequences of an impaired portal circulation in certain diseases of 
the liver to observe the origin of the portal vein as well as the anastomosis existing 
between the portal vein and the vena cava. It is well known that the portal vein 
receives, the venous blood from the chylopoietic organs of the abdomen — i. e., stom- 
ach, intestine, panereus, and spleen (tint from the kidneys, urinary bladder, and 
sexual organs) — and carries it to the liver, in which the capillary dissolution of the 
portal vein and the transference of its blood into the hepatic veins and the inferior 
vena cava takes place. The brunches which go to make up the portal vein are the 
superior gastric , the vena lienatis (with its branches vena gastro-epiploica sinistra, 
pancreatica, and often the vena mesenteriea inferiora), vena mesenterica superior 
(with its branches vena iutestinalcs ileo-colica, colica dextra et media, gastro-epi- 
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ploica dextra), and the pancreatico-duodenalis. As soon as the deflux of the portal 
blood is impaired by pathological processes in the liver, engorgement occurs in the 
contributing branches of the portal vein, therefore in the stomach, intestines, spleen, 
and in the peritonaeum (ascites). The blood gradually also advances into the com- 
municating ducts which exist between the portal vein and the inferior vena cava. 

Such anastomoses are: 1, the communication between the superior gastric with 
the diaphragmatic and inferior oesophageal veins, which return the blood to the 
azygos vein and then to the vena cava; 2, the hwmorrhoidal plexus, which consists 
of the median and inferior hwmorrhoidal veins, which return their blood to the hypo- 
gastric and interior vena cava and the superior iuemorrhoidal vein, which returns 
its blood into the inferior mesenteric vein and therefore into the portal vein; 3, the 
communication between the portal vein and the vena cava is brought about by venous 
plexuses at the outer surface of the peritonaeum, the branches of which return their 
blood in part into portal branches and in part into the inferior cava through 
the lumbar, vesical, and hemorrhoidal veins; 4, the communication between the 
accessory portal bmnch with the vena cava , branches off from the trunk of the portal 
vein extending into the suspensory ligament adjacent to the ligamentum teres and 
passes externally in the neighourhood of the umbilicus into two venous twigs which 
communicate with the epigastric vein and the internal mammary vein. 

In those eases in which the passage is obstructed for the deftux of the portal-vein 
blood into the liver, the blood flows into those communications, thus providing a suffi- 
cient outflow of the portal- vein blood to the heart with evasioti of the liver. The 
anastomosed venous branches then greatly distend, according to the intensity of the 
obstacles and the overengorgement of the blood, which is either externally visible 
as varices (“ hicmorrhoids,” “caput Medusas ”), and is diagnostically important, or 
gives rise to dangerous interna] hemorrhages (compare the chapter on Cirrhosis of 
the Liver, p. 180) upon the rupturing of the distended venoup branches. 

The function of the Uvcr is very complicated and many-sided. Not only does it 
produce a specific secretion (bile), but it plays a very important part, which has 
only in recent years been sufficiently appreciated, in the metabolism f inasmuch os 
the carbohydrate economy and the transformation of albuminous substances is pri- 
marily governed by the liver, aside from the furtherance of fat resorption by the bile. 

I. The carbohydrates introduced with the food are rcsorbed in the digestive tract 
us dextrose. If the resorption is to some extent considerable, we should expect that 
a great portion of the sugar leaves the body through the kidneys unabsorbed, be- 
cause it has been shown that, if more than 0.2 per cent of sugar circulates in the 
blood at one time, the surplus is not assimilated by the organism but excreted as a 
foreign body in the urine. But as normally no sugar is secreted by the kidneys, we 
must assume that there is some kind of an arrangement in the economy which 
allows a regulation ot the sugar contents of the blood to be about 0.2 per cent. 
Nuch a regulatory function, wo know, is performed by the liver. The grape sugar, 
which is resorbed by the digestive tract, is forwarded through the portal vein to the 
liver and is here changed, by the reunion of a larger number of sugar molecules with 
the elimination of water, into glycogen — 10 grape sugar 10C fl H, a O B — 10II a O = 
glycogen C m H imi OBo = 10C 0 IIioO B — and stored. Upon this reserve fund, animal starch, 
there is drawn according to requirement, as soon as the amount of sugar in the 
blood decreases, owing to its being consumed (in such a manner that the glycogen 
in the liver is changed back into sugar by a diastatic ferment contained in the blood 
and enters the circulation ) , but always only the amount required in the economy ot 
the body for the time being, respectively the amount by which the sugar in the blood 
has decreased below 0.2 per cent owing to use. It may be taken for granted that the 
liver cells are Ihe source for the production of glycogen, as about in twelve hours 
after sugar or starchy nourishment has been introduced into the economy they con- 
tain peculiar shining, coarse flakes, which are proved to be glycogen as they stain 
brown upon the addition of a solution of iodine and iodide of potassium; the liver 
cells are equally to be regarded as the precise regulators of the normal contents of 
sugar in the blood. Other sources of glycogen are, besides the carbohydrates, the 
albuminous bodies (especially their N-less atom complexes which are liberated by 
decomposition), and probably also the fat which very likely, before its employment as 
18 
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fuel, is always first transformed (also in the liver) into glycogen. Severer dis- 
turbances of the function of the liver, therefore, produce glycosuria, either because 
more sugar is formed from the amount stored in the liver and exported, owing to the 
disturbances, or — the usual case, especially in permanent glycosuria — less sugar is 
transformed into glycogen. 

II. The function of the liver is of great importance. Besides the assimilation of 
carbohydrates, it is also concerned in the nitrogen metabolism. It can be assumed, 
by reason of cheniico-physiologictil tacts, that in the disintegration of the albumin 
bodies there occur in the tissues various ainido acids (glyeocnll, lcucin, tyrosin, 
asparaginic acid ) as split products, and these in the further course of decomposi- 
tion furnish ammonia. It is especially the lactic-acid ammonia which may probably 
bo regarded as the main product of albumin decomposition which continually flows 
into the liver in small quantities. Here it is transformed into carbonate of ammonia, 
and the latter, as was proved by the investigations of von Sehrcider, transformed into 
urea by the activity of the liver cells with the withdrawal of water (probably with 
the formation ol carbamate of ammonia). 
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As yet we do not understand the manner in which this formation of urea in the 
liver cells takes place; it may be that it is brought about under the influence of a 
ferment, as appears from recent investigations. 

If these assumptions are correct, which, according to results of experiments ob- 
tained so far, are at least probable, it is to be expected that the formation of urea 
suffers in far-reaching disturbances of the function of the liver — i. e., the urea is 
excreted in lesser quantities, the other nitrogenous substances, in particular the pri- 
mary substances of urea, in increased amounts. ' As a matter of fact, numerous ex- 
aminations of the urine of patients afflicted with hepatic disease, in whom a marked 
reduction of the function of the liver could be supposed (thus in cirrhosis of the 
liver, acute yellow atrophy of the liver, and acute phosphorous poisoning), have 
shown that the urea in the urine had more or less decreased in such cases, while the 
amount of ammonia in the urine had increased, and the more so, the more pronounced 
the destruction of the liver cells was found in the individual case. However, this 
increase in the amount of ammonia could also be brought about in a different manner 
than by a reduced activity of the liver in those cases of severe affection of the organ 
— namely, by an increased acid formation in the organism. We know that a conse- 
quence of this fact is the binding of ammonia at disposal before its transformation 
into urea; and thus an increased elimination of ammonia in the urine would be 
natural as soon as an abnormally large amount of acid products is formed in the 
body. In fact, Mrinzcr succeeded, by the administration of sodium biearbonale, in 
reducing the ammonia in the urine to more than one half in a ease of acute phos- 
phorus poisoning. Hut nevertheless, the withdrawal of ammonia by acids floes not, 
iii my opinion, explain all facts in this difficult, not yet quite clear chapter of metab- 
olism. Neither is, according to recent investigations, the occurrence of lcucin and 
tyrosin in the urine , in acute yellow atrophy of the liver, to be explained in such a 
manner that these substances, introduced into the liver as primary stages of urea, 
are not transformed here any further into ammonia and urea. The splitting off of 
ammonia from amido acids should not at all be considered as a normal function of 
the liver, "because in birds with extirpated liver, leuein and tyrosin do not occur in 
the urine, but, if such creatures are fed on these substances, they are excreted as 
ammonia. For Jurthcr particulars, s(*e Acute Yellow Atrophy of the Liver, p. 170. 

Rfaumf . — Kuniniaiiziug the results of investigation gained thus far. it may be 
assumed as certain that the liver, although not the only, yet is a very important 
place of urea formation, and that, under the action ot the liver cells, the main product 
of albumin decomposition which reaches the liver, ammonium lactate, respectively 
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ammonium carbonate, is transformed into urea. If affections of the liver prevail 
which lead to the supposition of an impairment of the urea-forming function of the 
organ, the excretion of urea in the urine may appear decreased, but only when the 
shortage of destroyed portions is not replaced by compensatory activity of the re- 
maining glandular tissue of the liver which is still able to functionate, and this 
appears to be largely possible. 

The excretion of uric acid in the urine appears to be altered in quite a number 
of affections of the liver ; in general it is increased. This is difficult to explain under 
all circumstances. While mammals excrete more urea upon ingestion of the most 
varying N-containing substances, especially on ingestion of organic ammonium 
salts, of amido acids, and especially also of uric acid, the substances mentioned, 
therefore, are partly transformed, as we have seen, under the influence of the activity 
of the liver, into urea. Birds will, under all circumstances, furnish uric acid as end 
product of the N-containing substances administered (even upon administration of 
urea or ammonium carbonate). We may therefore consider it demonstrated to-day, 
that the liver is the place of formation of uric acid in the alvine organism. For, if 
the liver is extirpated in birds, the largest quantity (50 to 60 per cent) of nitrate of 
urea does — as is shown by Minkowski’s excellent investigations — not appear any 
more in the form of uric acid in the urine, but as ammonium lactate, which, there- 
fore, is split off outside of the liver, and which may be considered to be the material 
for the uric-acid synthesis which is possible in the bird only if the activity of the liver 
has been sustained. The formation of uric acid in mammals is different. As has 
been previously stated, uric acid introduced per os, is transtormed into urea in mam- 
mals, and the question is justified why not only urea, but also uric acid besides, is 
excreted in the organism of the mammal. This cannot be explained satisfactorily 
up to the present time. This much is an ascertained fact, that uric acid in mam- 
mals is not formed, as was believed formerly, as a less oxidized by-product in the 
transformation of the albumin of nutriment, but is formed in all tissues from the 
nuclear constituents ot disintegrating cells (nucleins), especially of decaying leuco- 
cytes. Feedings with large quantities of pure nuclein increase the excretion of uric 
acid considerably, ns does the administration of nutriment rich in nuclein (liver, 
thymus). The nucleins furnish upon transformation so-called xanthin bases (es- 
pecially liypoxanthin and xanthin), which upon sufficient oxidation change into uric 
acid, which is quite comprehensible according to the composition of these substances 
(liypoxanthin ■= (\1I 4 N 4 0, xanthin = t , 6 H 4 N l O i , uric acid = CM^N/V,) . It was now 
assumed that, if the uric acid which is thus formed, is introduced into the kidney with- 
out passing the liver, it will appear as such (uric acid) in the urine, while uric acid, 
which reached the liver from the spleen and the lymphatic system of the digestive 
tract in general, was transformed into urea in the liver. But the correctness of this 
hypothesis is contradicted by the fact already mentioned, that the administration in 
the food of substances rich in nuclein (for instance, calf’s thymus), does cause a 
considerable increase of the uric acid excreted in the urine. Besides, a transforma- 
tion of urea into uric acid through the activity of the liver is at the outset unlikely, 
according to what we have stated regarding the negative action of uric acid to leucin 
and tyrosin. If, nevertheless, in various affections of the liver (hepatic cirrhosis, 
acute yellow atrophy of the liver, etc. ) , an increase of uric acid and xanthin excre- 
tion, although by no means a considerable one, has been determined, it is probable 
that it can be explained by the disintegration of liver cells which is associated with 
these diseases — i. e., by the entrance of materials rich in nuclein into the decomposi- 
tion of substances. 

III. Bile Secretion and its Disturbances. — The specific secretion of the liver cells 
is bile , which is of importance for the absorption of fat in the intestine; for, upon 
the omission of bile at least one half of the fat in the intestine is no longer absorbed. 
After the neutral fat has been split by steapsin — i. e., the fat-splitting enzyme of the 
pancreatic juice — into glycerin and free fatty acids, and the latter, transformed into 
soaps by the alkalies of the intestinal juices and, entering as soluble soap molecules 
among the unchanged molecules of the neutral fats, have caused the separation of 
the fat into smallest particles, “emulsifying,” now the resorption of the fats into 
the lymph channels is promptly consummated through the action of the bile. How 
this is done is by no means clear. It is probable that the bile, apart from the favour- 
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ing of fat emulsion by its contents of sodium, exerts a specific influence upon the 
intestinal epithelia, and, possibly, also upon the musculature .of the intestinal villi, 
owing to which fact these portions of the intestinal wall are stimulated in a plenti- 
ful manner into a resorption of the fat. It seems that the secretion of bile, similar 
to the secretion of urine, also serves to eliminate products of metabolism from the 
body. The quantity of bile which is daily secreted amounts to no less than one kilo, 
so that the omission of bile deflux into the intestine may possibly contribute to the 
dryness of the fteces in jaundice. The most important constituents of bile are,, as is 
well known, bile acid* (held by sodium), cholestcrin and bile pigment ( bilirubin 
and biliverdin). Biliverdin is obtained by oxidation from bilirubin, upon more 
powerful oxidation, a blue, then a violet, and, finally, a reddish-yellow pigment 
(choletelin), transformations which form the basis of the well-known Cmelin re- 
action (overlaying of nitrous-acid-containing nitric acid with the bile-pigment-con- 
taining fluid). Both the bile acids as well os the bile pigments are formed in the 
liver by the liver cells. For the constriction of the hepatic duct or of the ductus 
choledochus causes an accumulation of cholatcs and bile pigment in the blood, 
whereas, after extirpation of the liver (in birds), bile constituents cannot be demon- 
strated either in the blood or in the urine. The genesis of the bile acids has not os 
yet been determined, but so much more certain is the origin of the bile pigment from 
the blood pigment. If, namely, hemoglobin is injected into the blood, the formation 
of bile pigment in the bile rises enormously. The same is the case if the haemoglobin, 
for some reason or other, separates from the stroma of the red blood corpuscles 
(thus after the injection of cholatcs, after extensive burns of the skin, after intoxica- 
tion with hydrogen arsenide, toluylendiamin, w’ith morchella, etc.), inasmuch as then 
the liberated Hb, entering the liver in the circulation, is transformed into (albumin 
and) haematin. The latter, splitting off iron and absorbing water, passing into 
bilirubin : 

(Haematin) CaaHNaN^Fe + ailaO — Fe = CjsH 3 0N 4 O 0 (Bilirubin) 

In the intestine, then, the bilirubin is reduced, by the always present bacteria, to 
hydrobilirubin (urobilin), which is partly excreted with the forces, partly resorbed. 
A small part of the restored urobilin is again secreted in the bile, another part passes 
into the urine, and here cun be easily demonstrated (on addition of zinc chloride solu- 
tion and ammonia after previous shaking of the urobilin with chloroform) by the 
green fluorescence of the fluid. 

Urobilin Jaundice; Urobilinuria. — If the urine contains an increased amount of 
urobilin without bilirubin being demonstrable, and the skin appears more or less in- 
’ tensely yellow, we speak of “ urobilin icterus ” This form of icterus is not very rare, 
according to my experience. I have seen cases in which the skin showed a very 
marked icteric colour for months and even for years, without the appearance of even 
traces of bilirubin in the urine. The obvious conclusion that the yellow colour of the 
skin was caused by a deposition of urobilin in the same, is not correct, inasmuch as, 
according to my investigations, and the observations of others, the substance which 
turned the skin yellow was exclusively bilirubin in such cases. 

The explanation of the occurrence of the combination: jaundice of the skin by 
bilirubin and urobilin excretion in the urine (without bilirubin), of "urobilin 
icterus,” is deficient as yet, as wc shall sec. Easier of explanation is the excretion of 
abundant quantities of urobilin in the urine without the simultaneous jaundice of 
the skin. This simple urobilinuria is found in the most varying pathological condi- 
tions, especially in the course of infectious diseases (in some more marked than in 
others, especially in pneumonias), in certain intoxications, on resorption of large blood 
extravasations, and in the stage of decline of a retention icterus. In the latter case, 
after removal of the bile-duct occlusion, so large a quantity of bile reaches the intes- 
tine at one time that a considerable transformation of bile pigment into urobilin in 
the intestine and resorption of large quantities of urobilin takes place, and their 
natural consequence is marked urobilinuria. The destruction of numerous erythro- 
cytes plays a part as an etiological factor both in the excretion of much urobilin in 
the urine in infectious diseases and some in intoxications and in the resorption of 
large blood extravasations. But, as D. Gerhardt observed recently that, in cases of 
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icterus with complete occlusion of the bile ducts and with extravasations, large quan- 
tities of urobilin can be demonstrated in the urine, it can scarcely be doubted that 
in these cases the intestine does not take any part in the formation of urobilin, but 
that this latter substance is produced directly from the hemoglobin. This is the 
more probable because in such cases there appears in the urine, besides urobilin, 
another pigment, hematoporphyrin, which forms, besides urobilin, during the artificial 
reduction’ of hemoglobin, while it cannot be produced from bilirubin. Regarding 
those cases in which, besides an exquisite urobilinuria (without simultaneous ex- 
cretion of bilirubin in the urine), a jaundice* of the skin by bilirubin prevails (" uro- 
bilin icterus,” or, rather, “icterus with urobilinuria”), it may be assumed that in 
these cases an ailection of the liver and of the bile ducts is followed by a resorption 
of moderate quantities of bile, which, although able to turn the skin yellow upon 
their deposition in the tissues, are not sufficient to appear in the urine, because this 
requires a more marked saturation of the blood with bilirubin thun is necessary to 
jaundice the skin. These moderate quantities of bilirubin gradually colour the skin 
a more marked yellow, although not a deep and dark yellow, as is the cose in the com- 
mon retention icterus, and must be tninHformcd into urobilin if this substance is to 
be excreted in large quantities in the urine. But when this happens, it is absolutely 
impossible to decide; all hypotheses which have been proved in this respect are 
unsatisfactory, in my opinion, and it is probably better nt present to forego a positive 
opinion on this question. 

Icterus. — Distui bailees in the flow of bile and resorption of the same in the blood 
characterize the condition, which is designated as icterus. The production of bile 
takes place in the liver, the function of which organ, as we have observed, is quite 
varied. The bile that is produced flows into the biliary capillaries, whereas the 
other products of activity of the liver cells (sugar and urea) p-iss to the blood capil- 
laries which border oil the -edges of the liver cells. We do not know why this process 
is regularly being accomplished in such a manner under normal circumstances. A 
change in this twofold secretion is followed by icterus, if the bile flows in the wrong 
direction — i. e„ into the blood capillaries. This “ parapedesis of the bile” (Min- 
kowski) may take place with or without the interference of mechanical factors; 
however, the latter are. In by far the majority of cases, determining for the origin of 
icterus. So soon as the pressure within the bile ducts rises or falls in the blood-ves- 
sels, an alteration in the flow of bile must take place, in such a manner that it 
diffuses in the direction of least resistance — i. c„ into the blood-vessels. 1 From this 
point of view two forms of icterus may be distinguished: 1. Retention icterus , the 
origiu of which is due to an obstruction to the flow* of bile in the bile duets, a re- • 
tent ion of the secretion. 2. Aspiration icterus , the origin of which is due to a 
marked fall of the blood pressure in the liver vessels. 

An example of the latter variety of icterus production — i. e., by sudden fall of. 
the blood pressure in the liver vessels — is icterus neonatorum. It is brought about 
in such a manner that, immediately after birth, the blood capillaries of the liver are 
suddenly filled less, owing to the loss of the blood of the umbilical veins, and, be- 
sides, liecause the pressure in the abdominal aorta and w r ith it in the hepatic artery 
abruptly falls with the first inspiration (B. Sehultze). The category of retention 
icterus , on the other hand, embraces almost all cases of icterus, even those cases in 
which the large bile duets are obstructed by stones or by mucous plugs in catarrhal 
jaundice, or which are compressed from outside by tumours in the liver; furthermore, 
icterus upon olwtruction of the fino bile canaliculi by disintegrating epithelia or 
particles of mucus in the various affections of the liver. It is possible that a catarrh 
of the finest branches of the bile-duct system may l>e the cause of that form of icterus 


1 We may assume, according to the most recent experimental experience, that the 
absorption of bile into the blood does not take place directly into the blood capil- 
laries of the liver, but always into the lymph vessels, especially into the perivascular 
lymph sheaths, and that the thus resorbed and carried bile does not enter the blood 
• current directly but first through the thoracic duet. However, this alteration in our 
present views regarding the resorption of bile is as yet of very little practical value 
in pathology. 
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which occurs in the course of intoxications with dissolution of the red blood cor- 
puscles (so-called " hscmatogcnous ” jaundice). In this case it may happen that 
the toxinc causes a cutarrh of the finest bile-camiliculi, and, o\v ing to the erythrocy- 
tolyniH, a more marked production of bile pigment and a more thickened condition of 
the blood results. Hotli factors would act in the same manner, i. e., produce an 
obstruction to the flow ot bile and thus cause icterus. * 

3. These two forms of icterus, which are probably caused solely by mechanical 
conditions, are jKishibly opposed by a third form, which, however, is but very rarely 
to be considered — namely, ictctus caused by disturbance of bite secretion. This form 
should be assumed in those cases in which no anatomical lesion of the liver can be 
found — i. c., in which, in tin* entire area of the bile duets, any obstacle to the flow 
of bile is absent and the icterus is not preceded by a fall of blood pressure, so that 
absolutely nothing remains to explain its occurrence but to recur to a functional dis- 
turbance of the liver cells proper. The origin of icterus in such cases should, there- 
fore, be looked for: (a) In an overflow' of excessively secreted Idle also to the blood- 
vessels (hypersecretion icterus). Thus especially in cases of iupmnglohiiucinia 
without anatomical changes in the liver, or in other forms of icterus; (6) in a flow 
of the bile in a wiong direction [para see re lion icterus ), which is brought about solely 
in consequence of abnoimal function ot the liver cells even without excessive secretion 
ot bile. 

The presence of bile constituents in the blood and the absence of bile in the in- 
testine causes a number of clinical symptoms: jaundice of the skin, more marked 
tat contents of the taves, etc. V\c shall refer to them more explicitly when discussing 
the diagnosis ot jaundice. 

In the diagnosis of a flections of tin* liver it is liest to separate fiom diseases of 
the entire organ those maladies which refer only to the tw r o channel systems of the 
liter — the bile ducts and bloodvessels; these latter will be discussed in an appen- 
dicular form. The affect ions ot the li\er proper aic accompanied with either diminu- 
tion, or, the more frequent oc» lirrence, enlargement of the organ, and it is practical 
in general to start iroin the change in the size of the liver present as a basis in the 
diagnosis. 

Two affections of the liver, in W'hieh atrophy of the organ typically predominates 
in the pathological picture, are principally to Ik* considered in a clinico-diagnostic 
respect: an acute disease, acute yellow atrophy of the liver, and a chronic one, 
ci rrhosis of the liver. 

ACUTE YELLOW ATROPHY OF THE LIVER 

This most interesting affection is quite rare. The diagnosis is, as a 
rule, not easy except when the symptoms arc fully developed and the course 
of the disease ean be observed in its various phases. 

Onset of Acute Yellow Atrophy. — The commencement of acute yellow 
atrophy of the liver is not marked. The symptoms of a gastric or intes- 
tinal catarrh with supervening icterus usually usher in this dangerous dis- 
ease. Fever may be present or absent. This prodromal stage of the affec- 
tion gives the impression of an innocent catarrhal jaundice, nor can it be 
distinguished from it. After it has persisted for several days, in some eases 
several weeks (in the last case I observed three weeks and a half), the 
pathological picture assumes, more or less suddenly, an unmistakably grave 
character. 

Stage of Full Development. — Delirium sets in, convulsions , abdominal 
pain, somnolence , and finally coma. 

At the same time a rapidly increasing reduction of the volume of the 
liver occurs , so that the liver may become reduced to one half or even 
one quarter its natural size within a few days. The atrophy is generally 
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most pronounced in the left lobe of the liver. The hepatic dulness accord- 
ingly diminishes, sometimes until it disappears entirely, not only owing to 
the decrease in volume of the liver, but also because the latter sinking pos- 
teriorly is covered by the intestines. I was able in the last case I observed 
to produce -a depression in the abdominal wall y which disappeared very 
gradually, on palpation of the liver below the xiphoid process by pressing 
for some time. This compression was evidently caused by the impression 
which Was produced by pressure upon the surface of the relaxed liver and 
which also involved the adjacent abdominal wall. Possibly this symptom 
may be of diagnostic use in future cases. 

The spleen , in contradistinction to the reduction in size of the liver, 
increases in volume in the majority of cases. Haemorrhages may occur in 
various portions of the body (hsematuria, metrorrhagia, hamiatemesis, cuta- 
neous oeehymoHes, etc*.), the same as in jaundice from other causes so also 
in this form of grave icterus. These haunorrhages hasten the fatal termina- 
tion, as was the case in an example I am going to report farther on. The 
stools are usually without bile, or contain very little bile. Fever is some- 
times observed at the onset of the disease, bid is absent almost without 
exception in the later and graver stage of the disease . Mostly, jn about 50 
per cent of the cases, a rise in temperature up to 105° F. and above occurs 
shortly before death (on the last day). The pulse accordingly is slow at the 
beginning, and towards the end of life a frequency of 120 and more per 
minute is noted. 

Urinary Changes. — The observation of eventual changes in the urine is important 
from a diagnostic standpoint. The urine lias been subjected in a great number of 
eases to an exact chemical examination, and in most cases (at first by Frerichs and 
StiideJer) true in and tg rosin were found in it, besides also aromatic oxyacids, es- 
pecially oxymamlelic acid. Aromatic substances ( phenylneetic acid, phenyl propiolic 
acid, etc.) have been found, as is well known, as products of the marked albumin 
putrefaction , and thefr formation may be considered generally ns a consequence of greut 

disintegration of the albumin of tlie body. Ty rosin CIINH 2 COOII) = 

the amido derivative of hydroparacoumaric acid, belongs to the class of aromatic 
substances. Feeding experiments with tyrosin have shown that at least sometimes 
larger quantities of aromatic oxyaeids appear in the urine, especially oxyhydro- 

Oji 

paracoumaric acid (CJIiC^v^ CHOH COOII) which represents the homologuc of 

oxymamlclie acid (C fl II 4 <$HOH COOII), wllich is foun(l in the urin< * in acute ^ 
low atrophy of the liver. It is probable now that in the affection witli which we 
have to deal, the products of disintegration which arise in total degeneration of the 
liver cells, furnish the material for the formation of amido acids and aromatic oxy- 
acids. According to the degree of deficiency of oxidation, tyrosin would be formed, 
or in loss reduced oxidation aromatic oxyacids, and eventually be excreted in the 
urine. Besides the aromatic substances, albumoses have been also determined, prob- 
ably originating from the same source. At any rate, the urine in most cases contains 
leucin and tyrosin, easily demonstrable in the sediment, tyrosin needles, even in the 
spontaneously excreted sediment of the non-inspissated urine. However, these sub- 
stances may be absent in some cases. They were certainly so in the last cases 1 ob- 
served. Positive results of the urine analysis are therefore of diagnostic importance. 
The same holds good in the decrease of urea , which, however, is not constant, but is 
highly interesting. Considerable amounts of ammonia, and larger quantities of lactic 
acid have been demonstrated in the urine. We have already considered the sig- 
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nifioance of these urinary findings (sec p. 171). Albuminuria is sometimes present, 
at other times absent. It is of no pathognomonic importance because it may occur 
in consequence of the icterus, generally the same is the cose with the formation of 
casts. Sugar has sometimes been found in the urine, and von Jakseh has been able 
to produce alimentary glycosuria in three patients suffering from phosphorus intoxi- 
cation by the administration of 100 grammes of grape sugar. 

The blood does not show any marked alterations. It seems that the red blood 
corpuscles upon examination of the blood incline to take the form of thorn apples. 
The leucocytes appeared enlarged in the last of my cases. An increase of the same 
has also l>ecii determined. 


Any of those symptoms may occasionally bo absent, but nevertheless 
the characteristic change in the liver may be found post mortem. This 
applies even to jaundice and to the diminution in size of the liver. Both 
manifestations may emitnally not develop because the course of the affec- 
tion is too short. A profuse gastric hamiorrhagc caused such a rapidly 
fatal termination in one of my cases that material diminution of the organ 
could not be observed in spile of the aojte fatty degeneration . 

Case of Acute Yellow Atrophy terminating Fatally before Decrease In the 
Size of the Liver could be Determined. — The clinical picture in this case was that 
of a grave icterus with pain on pressure upon the epigastrium, coma, and lucmor- 
lluigic diathesis. The autopsy (Zenker) shotted a lircr o/ normal size nifh I lir ap- 
pearance of a high degree of fatty degeneration , spleen small, catarrh of the bile 
ducts , fatty degeneration of the heart and kidney , ha morrhagic diathesis (ecehymoses 
of the pleura, the liver substance, and the endocardium). The stomach contained an 
enormous quantity of bloody blackish-red fluid and masses adhering to the mucous 
tnembmne , after the removal of ttliich the membrane appeared pale gray. The large 
and small intestines contained moderate amounts of grayish-black masses. The result 
of the microscopical examination showed deviations from the usual picture of fatty 
liver, so that the most probable cause of the alteration of the liver had to be ascribed 
anutoinicully to incipient acute yellow atrophy of the liver, the development of which 
was suddenly interrupted by the acute gastric hemorrhage leading to a rapidly fatal 
termination. 


A reduction of the hepatic dulncss was not demonstrable in a ease of 
acute yellow atrophy of the liver recently reported by tterhardt, in spite 
of the actual reduction of the liver, because, as seen at- the autopsy, the 
small liver was prevented from sinking towards the posterior abdominal 
wall by connective-tissue-like adhesions with the anterior abdominal wall. 
It is even possible that the liver may appear enlarged at the onset of the 
disease. This was the fact in a case recently observed by me in which the 
liver, which had been swollen until then, did not commence to atrophy until 
three days before death. It is obvious that in phosphorus poisoning the 
liver is constantly enlarged during the first period and during the entire 
course of the disease. 

Jaundwe is certainly absent only in the very rarest cases, which rapidly 
lead to death. Otherwise it is the most constant symptom of yellow atrophy 
of the liver, and equally as constant is the absence of fever in the second 
stage of the disease. 

Diagnosis of the Various Stages. — The affection cannot be diagnosti- 
cated in its first stage . It is suspicious if icterus occurs in a pregnant 
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woman during the second half of the pregnancy, because it iB during this 
time especially that the development of acute atrophy of the liver has been 
relatively often observed. 

Differential Diagnosis of Jaundice in the Infections Diseases. — I would 
also like to designate as suspicious abdominal pains complicating icterus 
at the onset of the disease. Such pains have existed in the above-described 
ease from the very beginning until the final termination, a period of three 
weeks. The diagnosis is comparatively very simple in the second stage , but 
mistaking the disease for other affections is possible. Severe nervous symp- 
toms may, as is well known, be due to any grave icterus. They are espe- 
cially frequent and severe if the icterus occurs in Ihe course of infective 
diseases, as in pneumonia, sopticopysemia, etc. But as those affections are 
accompanied by high fever, and acute atrophy of the liver, on the other 
hand, does not show any rise of temperature just at the time of the grave 
cerebral symptoms, the differential diagnosis is usually not difficult for these 
reasons. The diagnosis of acute yellow atrophy of the liver becomes abso- 
lutely certain if a gradually occurring reduction of the volume of the liver 
becomes demonstrable. 

Jaundice in Hysteria. — Tt may be possible that in cases in which icterus 
attacks females who incline to hysteria , the intoxication caused by the 
resorption of bile or alteration of metabolism cause so strong a reaction of 
the irritable nervous system that a picture is presented of severe cerebral 
irritation with delirium and convulsions. I have seen this years ago in a 
case in which the pathological picture strikingly resembled chokomia; but 
upon more exact examination several minor features were found which 
pointed to the historic character of the nervous symptoms. Also the effect 
of an antihysterical therapy, as well as the course of the disease, especially 
the sudden disappearance of the nervous disturbances, will point to the 
correct diagnosis. 

Tympanites of the Transverse Colon simulating Atrophy of the Liver. — The 

diagnosis is always doubtful until the reduction of the liver can be positively demon- 
strated, but the doubts gradually disappear when the percussion shows Ihe borders 
of the liver to be gradually decreasing in extent . It should not be forgotten, how- 
ever, that the transvci'se eolon may often upon great inflation push the liver pos- 
teriorly to such an extnit that the borders of the liver are reduced to a minimum . In 
rare oases they may even disappear entirely at the anterior thoracic mill according 
to my experience . However, in such cases tympany is more general and the percus- 
sion borders of the liver change according to the degree of inflation — i. o., they reap- 
pear eventually with the evucuation of faces and flatus. The examination of the 
urine requires particular attention in such cases, for the positive finding of leucin and 
tyrosin clears the diagnosis. 

Cases terminating In Recovery. — Finally, the rapid fatal termination contributes 
materially towards the diagnosis. The Bevere stage of tlje disease lasts from one day 
to one week, not counting rare exceptions. If recovery occurs after a diagnosis of 
acute yellow atrophy of the liver, it is more than likely that the diagnosis was wrong . 
However, necording to my experience, there are some (although very rare) cases in 
which the disease does not terminate fatally. I have twice observed icterus with all 
its symptoms developed and in which undoubted diminution of the liver had occurred, 
when, contrary to all expectations, the pAtients recovered. In one of the cases leucin 
and tyrosin could be demonstrated for weeks in the urine; besides, there existed a 
transient cardiac dilatation (fatty degeneration) and lcucocytosis. 
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Differential Diagnosis between Phosphorus Poisoning and Acute Yellow 
Atrophy of the Liver. — According to my view it is simply an etiological 
question whether acute phosphorus poisoning , or acute yellow atrophy of 
the liver is present. The same as the noxa which is the cause of the last- 
named disease, and which up to now lias not been discovered, 1 causes fatty 
degeneration and reduction in size of the liver, so may also intoxication by 
phosphorus terminate in lasting fatly degeneration of the hepatic paren- 
chyma and in atrophy of the organ, instead of the usual fatty degeneration 
which accompanies enlargement of the liver. However, the latter is rarely 
the ease in the course of acute phosphorus poisoning. But then both patho- 
logical pictures, idiopathic yellow atrophy of the liver and that which is 
caused by phosphorus intoxication, are identical in all details, and the 
artificial characteristics are clinically insuflicient. 

The second of the typical forms of reduction in the size of the liver, 
the chronic form, is cirrhosis of the liver. Before considering the diagno- 
sis of the latter, 1 wish to mention an atrophy of the liver which presents 
more anatomical than clinical interest — namely, simple chronic atrophy of 
the liver . 

Simple Chronic Atrophy of the Liver. — This affection is one of the manifestations 
of marasmus which leads to atiophy of the organs in general, and especially to atrophy 
of the liver. The dnn/nosis of the latter is possible if the dulness of the liver grad- 
ually decreases uniformly in senile, marantic or cachectic* individuals and the Htools 
become poor in bile corresponding to the reduction of the hepatic parenchyma with- 
out being due to occlusion of the bile ducts. Hi tuple marantic atrophy differs from 
cirrhosis in so far as ascites is absent , or at least does not prevail in comparison to 
other symptoms of dropsy, nor are swelling of the spleen and the other symptoms of 
cirrhosis present. The consistence of the marantic atrophic liver is slightly harder 
than the normal, owing to the preponderance of the connective tissue after tlie paren- 
chyma of the liver proper has more and more disappeared. 


HEPATIC CIRRHOSIS.— ATROPHIC INTERSTITIAL HEPA- 
TITIS.— LA EN N EC’S ATROPHY OF THE LIVER. 

The diagnosis of cirrhosis of the liver (interstitial hepatitis) generally 
offers no difficulties when the liver is palpable. The latter is possible when 
the ascites which dominates the pathological picture is but slightly devel- 
oped, or if the fluid can be pushed from the liver for some moments by pal- 
pation, or if it can be aspirated. In many cases the diagnosis is only pos- 
sible by an examination following immediately upon paracentesis of the 
abdomen. 

The liver is shrunken, its dulness diminished, especially over the left 
lobe. If the liver is palpable under the above-named circumstances its con- 
sistence appears hard. Nodules can be felt on the surface and border, but 
only when* they have grown to considerable size, owing to the development 
of large cicatricial connective-tissue proliferations. 

l AH reports in reference to pathogenic micro-organisms as a specific cause of 
acute yellow atrophy of the liver have as yet l>ccn unconfirmed. Also the assumption 
of an auto-intoxication as a result of decomposition from the intestinal tract is but a 
hypothesis; it appears probable that syphilis in its early stages is able to produce 
acute atrophy of the liver. 
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It cannot at present be decided whether the liver is larger in the first stage of the 
disease and gradually becomes smaller. Jt is certain, however, that the most expe- 
rienced physicians have not observed cases proving without doubt that an enlarge- 
ment of the liver existed at the onset with a chronic course of cirrhosis followed by 
gradual atrophy of the liver. I, although my material in this department of pathology 
was limited, have not seen an unobjectionable example of suclf a course of the dis- 
ease. If other reliable observers, on the other hand, declare the occurrence of an en- 
largement of the liver in the first stage of Laenncc’s cirrhosis as undoubtable, there 
remains nothing for the present but to assume that it is rare at any rate, and this 
factor should not (or at most cautiously) be taken into consideration in the diag- 
nosis. 

Jf the liver is uniformly granulated , the granules being the size of a lentil to that 
of a pea (the usual case), they arc not palpable, in my experience. It is true that 
sometimes palpation gives a sensation as if the surface of the liver contained small 
nodules. However, 1 believe this is more the result of self-suggestion than of fine 
technique. Mistakes occur quite usually if granular fatty accumulations become pal- 
pable in the abdominal wall during the disappearance of the panniculus adiposus of 
the abdominal wall. The differentiation of such superficial granulations from the 
deeper liver nodules is said to be possible by observing the displacement of the latter 
upon respiration— a dilfcrentio-dingnostic expedient of more theoretical value than 
it has been proved clinically. 


Results of Portal Obstruction. — Owing to compression and 'obliteration 
of a large number of branches of the portal vein between the lobules of the 
liver by the new-formed atrophied connective tissue, an engorgement occurs 
in flic portal vein , thus causing a number of manifestations which arc 
characteristic and of diagnostic importance, especially portal-vein engorge- 
ment, and indirectly therefore characteristic of hepatic cirrhosis. They arc 
as follows: 

Enlargement of the spleen is absent only in a quarter of the cases. It 
is characterized very markedly as an effect of portal engorgement by the 
rapid change in (be size of the spleen. Thus upon sudden emptying of the 
portal-vein system by luemorrliagcs from branches of the portal vein (for 
instance by profuse gastric haemorrhages ) we may thus be enabled to deter- 
mine an acute, transitory diminution of the enlarged spleen. But the 
engorgement in the portal-vein system is by no means the sole cause of 
enlargement of the spleen in atrophic cirrhosis of the liver, because the 
spleen may eventually appear enlarged in the initial stage of the disease 
at a time at which no material engorgement has developed at all in the 
portal-vein system. As a matter of fact Th. Oestreieh succeeded recently 
in demonstrating that the splenic tumour in the first stages of cirrhosis 
depends upon a cellular hyperplasia of the parenchyma, which is to be 
regarded as a consequence of irritative processes affecting the liver and 
spleen, and which in the later stages may lead to a proliferation of the 
connective tissue in the spleen or to actual atrophy of the pulp. 

The engorgement in the gastric and intesiinal veins is the cause of 
hypertemia of the gastric and intestinal mucous membranes . of the devel- 
opment of chronic gastric and intestinal catarrhs, of chronic constipation 
and of tympany (the last two symptoms are probably due to serous infil- 
trations of the intestinal muscles), of gastric and intestinal hemorrhages. 
Upon continuation of the engorgement in the inferior mesenteric vein, 
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upon the superior haemorrhoids! veins, and upon the haemowhoidal plexus 
in ioto, hemorrhoids develop which give rise to well-known discomforts and 
to temporary haemorrhages from the anus. 

The most important clinical symptom of portal-vein engorgement is 
ascites , which, developing slowly, often leads to an enormous distention of 
the abdomen. It is characteristic that ascites in cirrhosis of the liver is 
almost always tin* first sign of dropsy. Not until later, owing to the in- 
creasing intra-abdominal pressure, which grows with the accumulation of 
fluid in the abdomen, does there occur impairment to the venous reflux 
into the iliac veins and into the inferior vena cava, and with it oedema of 
the lower half of I he body . 

Tt is possible that in some cases anasarca of the lower extremities may also occur 
with moderate ascites when the icilux of the venous blood from the lower extremities 
is impeded by collateral overfilling of tlic epigastric and hypogastric veins from the 
portal-vein system. 

Collateral Venous Circulation. — Hut, on 4 he other hand, the opening of such 
cotta trrals lietweeu the purtal-mn system and the rena cava often prevents engorge- 
ment symptoms for some time. Of especial importance for the diagnosis, because it 
causes visible distention of the veins externally, is the already-mentioned collateral 
communication between the superior ‘lueinoirhoidal veins (a tributary of the portal 
vein) with the medium and inferior lueinoirhoidal veins, and thereby with the hypo- 
gastric vein and inferior vena cava. The surcharge of this collateral circulation 
manifests itself externally in the form of hieinorrlioidal vaiices at the anus. The 
Hiirchuigc of another collutcinl communication causes still more marked symptoms, 
“ of the accessory portal-inn hi (inch ” the communication between the epigastric and 
the internal mammaiy rein in the legion of the umbilicus (compare pp. 171, 174). 
Overfilling of the communication from the portal vein, as is natural in great obstruc- 
tion to the portnl-\cm current in the li\er, causes an overfilling of the epigastric and 
internal mammary veins, producing varicose distentions of the dermal veins around 
the umbilicus {('a put Medusa). However, a great extension of this venous condi- 
tion is rare, and a much more frequent form of venous circle in the abdominal skin 
must not be confounded with it. In every greater development of the abdominal 
pressure, especially in the higher grades of ascites, there occurs an impediment of the 
blood current in the inferior vena cava. This causes an engorgement of the blood 
coming from the lower extremities into the inferior epigastric and internal mam- 
mary veins, and in consequence a distention of the superficial dilatation of the veins 
of the abdominal wall. These venous enlargements are, in contradistinction to the 
condition in (’a put Medusa*, disseminated very irregularly over the entire surface of 
the abdomen, and especially are they developed in the lateral portions of the abdo- 
men. Of the further collateral communications between the portal vein and vena- 
cava system, the development of which is of importance eventually for the diagnosis 
of certain complications which occur in the course of hepatic cirrhosis, I may men- 
tion the communication between the superior epigastric vein w’ith the lower oesopha- 
geal veins. The latter empty their blood into the azygos and hemiazygos veins. An 
obstruction of the portal-vein system therefore causes an overfilling of the oesophageal 
veins and eventually the formation of varices, the occasional rupturing of which may 
not infrequently be the cause of a fatal hwmatemesis. Besides, as has been recently 
emphasized by Italian investigators, the rcllux of the blood from the intercostal and 
pleural veins of the right side may be impaired upon overfilling of the oesophageal 
veins and indirectly of the azygos veins, thus causing hydrothorax of the right side . 
In other eases again, the fluid which accumulates in the right pleural cavity is of an 
inflammatory nature, inasmuch us an irritation and inflammation of the liver serosa 
may occur in the course of the cirrhosis and may extend through the diaphragm to 
the right pleura. A continuous hum , venous murmur , occurring in the region of the 
liver, may be traced to the engorgement of the venous trunk of the portal vein and 
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of the branches entering into the same. This venous murmur may, if the ascites and 
the dislocation of the liver are marked, be brought about by the narrowing of the 
vena cava at the point where it communicates with the liver, thus causing the murmur. 

Urine. — The other symptoms of cirrhosis of the liver are. of very infe- 
rior importance. The urine is secreted very scantily owing to the poor 
and insufficient Ming of the arteries, contains a large amount of sedi- 
ment, may contain albumin owing to the engorgement in the renal veins 
caused by the increased intra-abdominal pressure, or as>the result of com- 
plicating inflammatory processes in the kidneys (granular kidney is most 
frequently associated with cirrhosis of the liver). Blood may also appear 
in the urine in consequence of the engorgement of the veins of the bladder. 
The excretion of urea is slightly diminished, that of ammonia rather in- 
creased ; however, the quantity of urea and ammonia which is found in the 
urine is not sufficient to prove that a disturbance of urea synthesis exists in 
cirrhosis. 

It seems that the occurrence of sugar in the urine is to a certain extent charac- 
teristic. In this respect the food of the patients seems to be of importance, for 
glycosuria occurs upon ingestion of sugar-containing foods; but glycosuria is absent 
in many cases of cirrhosis (and other nil'ections of the liver) , so that wo may assume 
that sugar occurs in the urine only in those cases in uliieli the disturbance of the 
function of the liver cells has far advanced and in which the organs of the glycogen 
formation outside of the liver (especially the muscles) are not sufficiently able to 
compensate for the destroyed function of the liver cells. 

Jaundice. — Whether the urine contains bile pigment depends upon 
whether the cirrhosis is accompanied by icterus or not. Icterus is by no 
means a constant symptom of cirrhosis, it being found in but about one 
sixth of the cases, and is usually slightly developed, so that if severe icterus 
exists with constant decoloration of the fares (transitory clay colour alter- 
nating with a normal colour is not infrequently observed in consequence of 
deficient bile formation), the presence of the cirrhosis is improbable. 

etiological Diagnosis. — Before entering upon the dilTerential diagnosis, I wish 
to mention the wtiology of cirrhosis of the liver, because the consideration of the 
same may sometimes be of use in the diagnosis. It is beyond doubt that the abuse 
of alcohol is the most frequent cause of the disease. It must be left undecided for 
tiie present, whether alcohol, ns such, irritates the connective tissue of the liver pri- 
marily, causing inflammation, or whether the liver cells are directly injured and the 
connective tissue in consequence proliferates and later atrophies, or whether Inith at 
the same time are the effect of the alcohol, also whether alcohol is only indirectly 
the cause of the hepatic alteration, inasmuch as it may result in the abnormal products 
of fermentation in the intestinal canal which are absorbed and carried to the liver. 
All other noxae, like malaria, gout, lead-poisoning, etc., which arc said to be causes of 
cirrhosis of the liver, are scarcely worth considering if we do not refer to syphilis 
(see p. 187), so that in doubtful cases the proof of the absence of alcohol is of great 
importance for the presence of cirrhosis of the liver. 

Differential Diagnosis. — The diagnosis of cirrhosis of the liver must not 
be made from symptoms alone, but owing to the similarity of the symptoms 
which are common to all, or at least to a groat many affections of the liver, 
the question is to be decided whether no other affection of the liver is 
present. 
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If we (lo not refer to the so-called first stage of cirrhosis of the liver 
ill the differential diagnosis for the above-named reasons, 'mistaking vari- 
ous other chronic affections of the liver which lead to atrophy may be pos- 
sible in cases in which the ascites allows palpation of tin* liver to be 
made, and in which the organ will be found diminished in size, especially 
in the left lobe. One form of syphilis of the liver is to be considered 
which is accompanied with the development of connective tissue, and there- 
fore shows similar .morphological changes, with the same clinical symptoms 
subsequently, as does common cirrhosis (sec p. 187). Thu tendency to 
great atrophy of the connective-tissue proliferation caused by the syphilis 
is characteristic to a certain extent, so that extensive retractions occur upon 
the surface and the borders of the liver. This causes the liver to assume 
a lobulated form, so that the effects of lacing and the irregular surface can 
be plainly felt, which is seldom the case in common cirrhosis. Pains are 
also more frequent in syphilitic hepatitis, in my experience, than in the 
other form. It goes without saying, that other manifestations of tertiary 
syphilis are necessary for the diagnosis ol syphilis of the liver. 

Atrophic Nutmeg Liver. — The atrophic nutmeg liver is another affec- 
tion which gives rise to atrophy of the liver and which may lead to mis- 
takes in diagnosis. The diminution of the liver, icterus, and ascites are 
present, as in cirrhosis; but the ascites does not precede the unasarca, it 
usually follows. Nor is it possible always to demonstrate beyond doubt 
the conditions (heart and lung defects, etc.) and symptoms of general 
engorgement of which ascites only forms one part, while on the other hand 
chronic malaria and other infectious diseases, lead-poisoning, and, above 
all, abuse of alcohol, which have preceded the affection, speak decidedly in 
favour of the existence of atrophic cirrhosis. 

Simple marantic atrophy of the liver shows a quite uniform decrease of 
the liver, which takes place in all its dimensions, thinning of the borders 
of the liver, absence of unevenness of the surface, absence of icterus and 
of the symptoms of portal- vein engorgement. However, simple atrophy 
is of more anatomical than of clinical interest. 

If the accumulation of fluid in the abdominal cavity is so considerable 
in the course of cirrhosis , that palpation of the liver cannot be thought of 
and percussion is also rendered difficult, the next question to be decided is, 
not what variety of hepatic affection is present, but whether we have to 
deal with one at all. Paracentesis is indicated in such cases, to enable a 
diagnosis. If the fluid is yellowish and clear it may be ascites or a large 
ovarian cyst. The specific gravity of the fluid, especially if below 10.15, 
decides in favour of ascites, besides other characteristic symptoms which 
are not to be discussed here. After the diagnosis of ascites has been estab- 
lished, the question arises whether it is an isolated dropsical manifestation 
or, at least, the fundamental symptom of dropsy, or only a partial symp- 
tom of general dropsy. In the two former cases the diagnosis inclines to 
disease of the liver. Pylephlebitis and pylelhrowbosis may then also be the 
cause of the ascites, besides any other affection of the liver. Very rapid 
development of ascites and the other consequences of portal-vein engorge- 
ment (swelling of the spleen, haematemesis and distention of the abdominal 
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veins in the course of the disease) and rapid recurrence of those symptoms 
after paracentesis, favour occlusion of the portal -vein trunk. But to diag- 
nosticate the same requires, above all, the finding of the cause, a compres- 
sion of the vessel in pylethrombosis, or of an ulcerating process in the 
region of the portal vein, or of gall-stones in suppurative pylephlebitis. 
But it ipust not he forgotten that pylethrombosis does occur in cirrhosis of 
the liver, and suppurative pylephlebitis may occur as a consequence of 
chronic peritonitis . The latter is to be thought of, if the fluid which is 
withdrawn from the peritoneal cavity is not clear but more or less cloudy 
and shows varying quantities of leucocytes on microscopical examination. 
Chronic peritonitis is usually accompanied with pains and fever. The peri- 
toneal fluid in the tuberculous and carcinomatous forms is luemorrhagic , as 
a rule, thickening of the peritoneum or actual tumours can plainly be felt 
after withdrawal of the fluid, and carcinoma or tuberculosis may also be 
demonstrated in other organs. The absence of engorgement symptoms in 
the portal-vein system is of especial importance in that form of chronic 
diffuse peritonitis which is not complicated by pylephlebitis. It should not 
be left unmentioned that not infrequently (a quarter of the cases) tuber- 
culosis, and especially tuberculous peritonitis were found coexisting with 
cirrhosis of the liver, a fact which may possibly be explained- in such a 
manner that alcoholism, which causes cirrhosis of the liver, also predisposes 
to tuberculosis. 

From the above it will be seen, that the difficulties in the diagnosis of 
cirrhosis of the liver are not a few, and 1 must emphasize again in conclu- 
sion, that this diagnosis should be well considered in every case and in every 
direction, before it can be established with certainty, because it is much 
more difficult according to my experience, in the majority of cases, than 
is usually supposed, and it is not a rare occurrence that the autopsy reveals 
a wrong diagnosis. 

CONNECTIVE-TISSUE HYPERPLASIA OF THE LIVER- 

HYPERTROPHIC CIRRHOSIS— ELEPHANTIASIS OF THE 

LIVER 

This affection, which until recently had not been studied anatomically, 
is accompanied by an enlargement of the liver caused by hyperplasia of 
the connective tissue, and has until lately been identified with the “ first 
stage” of common cirrhosis of the liver. The principal difference between 
both pathological processes may be, that the development of connective 
tissue in common cirrhosis is an inflammatory one with subsequent cica- 
tricial atrophy, and a non-atrophie hyperplastic one in the hypertrophic 
form and in a similar manner as is the case in elephantiasis. Furthermore, 
in atrophic cirrhosis, the liver cells are affected in structure and function 
and from the beginning the finer portal-vein brandies become compressed 
and obstructed; while in hypertrophic cirrhosis the liver cells show a 
normal condition, the lumen of the liver vessels is distended, and the 
communication between the portal vein and the liver veins is absolutely 
unobstructed. This explains the diagnostically important fact that in 
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hypertrophic cirrhosis, in contradistinction to the atrophic form, the en- 
gorgement symptoms in the region of the portal vein, characteristic of the 
latter, fail to appear (at least in the majority of the cases, especially in the 
earlier stages of the disease) — i. e., the symptoms of gastric and intestinal 
hyperamiia, the haemorrhoids, and especially the ascites, are absent. The 
latter symptom occurs only as an expression of general cachexia. On the 
other hand, enlargement of the spleen (sclerotic) and usually intense icte- 
rus, an* associated with the affection. Icterus is so regularly associated with 
it that a number of investigators, as is well known, consider this affection of 
the liver as originating in an inflammation of the bile ducts. Faeces free 
from bile alternate with bile-stained faeces in the course of the icterus 
which forms the principal symptom of the disease, but the cause of which 
is as yet unexplained. The appetite is not lessened and the digestion not 
impaired. The urine, in contradistinction to its condition in atrophic 
cirrhosis, is abundant and always contains bilirubin. The excretion of urea 
is normal. The blood of the patients shows a decrease in the number of 
red corpuscles to one half of the normal number and a relative increase 
of the leucocytes, according to the investigations of Rosenslein. This 
author found, in connection herewith, a haemorrhagic diathesis and anaemic 
murmurs over the heart. The enlargement of the liver is usually very con- 
siderable. The consistence of the organ is moderately hard, its border 
sharp or slightly rounded, the surface smooth, at most showing but a few 
isolated flat prominences. The course of the disease is chronic, its duration 
from five to ten years. 

Differential Diagnosis — Carcinoma of the Liver. — In the differential 
diagnosis there arc to be considered : carcinoma of the liver , which is also 
characterized by an enlargement of the liver, hardening of the organ and 
jaundice. On the other hand, it is distinguished from hypertrophic cirrho- 
sis by the usually distinct roughness of the liver surface and of the border 
(even in infiltrated diffuse development of carcinoma), and the absence of 
enlargement of the spleen . According to my experience, ascites is absent 
but rarely in carcinoma of the liver, the duration of the affection is shorter, 
and the cachexia progresses much more rapidly. Besides, carcinoma of the 
liver is usually an affection of advanced life and in the majority of cases 
is secondary, so that we are usually able to demonstrate a primary carcinom- 
atous affection of another organ; of the stomach, of the rectum, etc. It 
is also possible that an amyloid affection of the liver is to be considered in 
the differential diagnosis, because in this disease also the liver is enlarged, 
hard, having a smooth surface, the spleen is usually enlarged and, as a rule, 
ascites is absent. On the other hand, in amyloid liver there is almost 
never icterus . Besides, the albuminuria, which usually occurs simultane- 
ously witlj # amyloid liver, and the well-known tetiologieal basisof the amyloid 
affection, furnish firm points of support in the diagnosis. The differen- 
tiation of elephantiasis of the liver from simple icteric liver and multilocu - 
lar echinococcus is much more difficult. The liver is large and hard to the 
touch in the latter disease. Icterus and splenic enlargement are almost 
always present as in hypertrophic cirrhosis. The surface of the liver, how- 
ever, shows hard globular tumours which may become soft in the further 
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course of the disease, and the liver is sensitive to the touch. It is easy to 
mistake this disease for enlargement of the liver arising in the course of 
icterus produced by the occlusion of the bile ducts when the enlargement 
of the liver becomes more marked. In case of “icteric enlargement” of the 
liver, a rare sequence of icterus, the consistence of the liver is, although 
harder fhan normal, considerably softer than in hypertrophic cirrhosis. 
Furthermore, the liver, if it enlarges as a result of jaundice, enlarges much 
more rapidly than it docs in hypertrophic cirrhosis. The course of the 
latter disease is generally a much more protracted one. Finally, even in 
permanent occlusion of the bile ducts (excretory) the icteric liver becomes 
smaller after a few months, owing to the gradually occurring atrophy of 
the parenchyma of the liver, unless a genuine biliary hypertrophic cirrhosis 
has developed after some time. The enlargement of the liver in leuctvmia 
will scarcely give rise to mistakes. The enlargement of the spleen pre- 
dominates here and requires an examination of the blood which will at once 
clear up the diagnosis. 

Secondary Atrophic Liver. — Although there can be no doubt, according to the 
above statements, that atrophic and hypertiophic cirrhosis are two different forms 
of disease, it cannot be disputed that cases have been observed in which, both types 
of cirrhosis were present at the Hjime time (French “Type Mixtc”), mixed forms 
in which the liver und spleen are enlarged and hard, but in which icterus is absent or 
only slight, and ascites also occurs gradually, as in Luen nee's atrophic liver. Kven 
the granular condition is present in such cases, but the liver remains large until the 
death of the patient , although an atrophic process may he surmised, ns can be proved 
by the symptoms of portal-vein engorgement (“ secondary “ atrophic liver , Uoscn- 
stein). 


SYPHILITIC AFFECTIONS OF THE LIVER— SYPHILIS OF 

THE LIVER 

Syphilitic Cirrhosis. — It is well known that the liver is one of those 
internal organs which are most prominently affected by syphilis. There 
are cases of diffuse interstitial syphilitic hepatitis, which presents itself 
sometimes as a hypertrophic and at other times as an atrophic cirrhosis. 
The first form is found principally in children who are hereditarily syphi- 
litic. The atrophic form is seen in adults. The luetic nature of the affec- 
tion cannot he recognised in such cases from the clinical symptoms alone, 
because they do not differ from those commonly seen in cirrhosis, and the 
diagnosis of syphilitic cirrhosis can here be made only provisionally from 
the general condition of the body and the manifest saturation of the same 
with the syphilitic virus. But the syphilitic liver usually presents ana- 
tomical changes, which show the deviations from the usual conduct of the 
liver in cirrhosis and which allow of an almost certain diagnosis. 

Specific Changes of the Liver in Syphilis. — Deep depressions occur on 
the surface and at the border of the liver from proliferation of the con- 
nective tissue in portions of the liver, most frequently in the neighbour- 
hood of the suspensory ligament, which contracting cause atrophy of the 
inclosed liver tissue. The organ is either enlarged or reduced in size, with 
large projecting nodules, which are eithtf due to unaffected portions of 
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the liver retaining Ihcir original size while the affected portion is con- 
tracted, or — the usual <*asc — to deposits of gunimata. These nodules vary 
in size from that of a millet-seed to that of an apple; they are relatively 
soft to the touch, especially when the adjacent liver tissue is affected with 
amyloid degeneration and increase in volume and consistence, which is 
not infrequently the case in the course of syphilis. 

Syphilitic Perihepatitis. — The serous covering of the liver may also be 
involved in the syphilitic process localized in the liver in the form of a 
perihepatitis , which sometimes manifests itself by the presence of an audi- 
ble and palpable friction sound in the hepatic region. It is very rare 
that this syphilitic hepatitis may be an independent disease. The provi- 
sional diagnosis, syphilitic perihepatitis, is then permissible only upon an 
.•etiological basis — i. e., if undoubtedly pronounced tertiary syphilis is pres- 
ent. In most cases perihepatitis is rather one of the syphilitic phenomena 
of the liver tissue, and its diagnosis can he positively established in most 
eases if the just-described anatomical changes of the liver are consid- 
ered. The diagnosis is completed by the subsequent symptoms. A vary- 
ing degree of asdics and the remaining symptom-complex of portal-vein 
engorgement may he expected according as the process of connective-tissue 
proliferation becomes localized along the large branches of the portal vein 
(syphilitic peri pylephlebitis), or if only small branches of the portal vein 
are compressed or obstructed. Icterus is present in about one third of the 
eases, especially when the atrophying connective tissue constricts large bile 
ducts, obstructs the flow of the bile, and thus produces icterus of a higli 
grade with decoloration of the fa»ces, etc. The spleen, is usually enlarged, 
due to engorgement of the portal vein or to interstitial induration of the 
organ, similar to the changes in the liver, (iummata formation or amyloid 
affection of the silicon may also be responsible for the enlargement of the 
organ. It may he mentioned finally that pains in the hepatic region, which 
are increased by external pressure, are the rule in this affection of the liver, 
which may sometimes he of value in the differential diagnosis. 

Differential Diagnosis. — Nodular syphilitic liver is most easily con- 
founded with cancer of the liver . The following symptoms point to syphi- 
lis: The nodes are slightly harder, and above all the deep depressions at the 
border of the liver, the enlargement of the spleen . and the albuminuria 
which is the result of secondary affection of the kidneys (parenchymatous 
nephritis, or amyloid disease). Youth especially, a favourable course 
of the affection of the liver which is very rare, and the far-reaching luetic 
infection of the organism, point to the diagnosis of hepatic syphilis. The 
last-named factors allow also of the differentiation of rarely occurring dif- 
fuse syphilitic infiltration of the liver from non-syphilitic cirrhosis, to a 
certain extent, at least provisionally. Among other affections of the liver 
which may give rise to a faulty diagnosis of syphilis of the liver, multi- 
locular echinococcus is to ho especially mentioned. T advise, that a search 
be made for cicatricial depressions on the border of the liver above all, the 
demonstration of which, with that of undoubted syphilitic changes in other 
parts of the body, furnish the most important support for the diagnosis of 
syphilitic hepatitis. 
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SUPPURATIVE HEPATITIS— ABSCESS OP THE LIVER 

Abscess of the liver may be diagnosed with certainty in some cases, 
with probability in others, and in some the diagnosis is impossible, and a 
positive diagnosis cannot be made at all. 

Size of the Liver. — The liver is mostly enlarged ; it is characteristic to 
some extent, that the enlargement o£ the organ does not extend downward 
principally, as in other enlargements of the liver, but usually upward into 
the thoracic cavity, and then manifests itself upon percussion of the lower 
border of the lung as a dull area, which is found at the anterior surface 
of the thorax, its highest point in the axillary line, and gradually declining 
towards the vertebral column. The motility of the lung and liver border, 
on respiration, is diminished or absent, owing probably to the great 
upward displacement of the diaphragm and to the pcrihepatitic adhesions 
(Pel). However, the volume of the liver is not always increased, not even 
if the organ is filled with numerous abscesses of considerable size. 

Surface of the Liver. — Flat nodes or prominences, which slightly taper 
towards the centre of the tumour, can be felt on the surface of the liver , if, 
exceptionally, the situation of the abscesses is on the left lobe o J the liver 
or towards the border of the enlarged right lobe. If the abscesses arc 
in the lowest portion of the liver this may cause the border of the organ 
to become irregular. 

Consistence of the Liver. — The consistence of the tumour is hard at the 
beginning. It may he so hard that at first the diagnosis of carcinoma is to 
be considered. The tumour becomes soft to the touch in the later stages, 
and even fluctuation may he recognised if the abscess readies the surface. 
The abnormal softness of certain areas of the palpable liver surface, in com- 
parison to other portions of the same, in fact, an indistinct fluctuation may 
eventually be recognised upon palpation, in my experience even when a 
thin layer of liver parenchyma about a finger-broadth in thickness is situ- 
ated over the abscess. 

Pain. — The palpation of the liver surface is painful , the intensity of 
the pain (of the spontaneous, as well as that caused by palpation and 
percussion) is quite varying. As a rule, the entire liver is slightly sensitive 
to the touch, but sonic areas are especially painful, which correspond 
cither to the region of the abscess or to a circumscrib'd peritonitis, in 
which case friction sounds are palpable and audible. The classical shoulder 
pain is present in the majority of the cases, but should n^er alone deter- 
mine the diagnosis, nor should the presence of pains in general determine 
the pathological picture. The spleen is never enlarged in abscess of the 
liver, except only in those cases in which the abscess occurs in consequence 
of pylephlebitis or pyaemia. 

Accordingly as to whether the abscess perforates externally or internally 
into one of the abdominal organs, there occurs a discharge of pus, through 
the skin which gradually liecomes necrotic, also with the. vomit, with the 
fieces, with the urine, or with the sputum, leading to empyema or peri- 
carditis, or to peritonitis with their well-known symptoms and signs which 
need no explanation. 
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The physical changes of the liver form the most important basis for the 
diagnosis in abscess of the organ as well as in other affections of the liver. - 
But there are other considerations in the diagnosis of liver abscess, which 
result from the presence of other symptoms, that are sometimes character- 
istic and facilitate the recognition of this condition. 

Fever. — The most important symptom to he considered is fever , which , 
as is well known, is absent in nearly all other affections of the liver. 

If the iil>ov(*-<l<\s(Ti bed results of the physical examination unquestionably prove 
nn affection of the Ii\ci t the determination of simultaneous fever considerably re- 
stricts the diagnostic considerations regarding the affection present. Aside from a 
rise of lem peril me in carcinoma of the liver, which is rare, and the otherwise woll- 
clmrncterized symptom -complex of cholelithiasis, only acute yellow atrophy of the 
liver is to lx* considered, which is usually accompanied with fever in the first and 
last stages of its development', but which, at tin* same lime, presents such a clinical 
picture, differing from liver abscess, by the progressive decrease of liver dulness, 
that mistaking oik* disease for the 1 other is hardly (>ossihle. The diagnosis is more 
certain if the fever, as is usually the case in abscess of the liver, is intermittent or re- 
mittent and accompanied with chills. Hut it . nust. not be forgotten, that the fever 
may be absent in rare cast's. It is necessary, before a positive diagnosis is made, to 
exclude always othrr frbnle diseases which arc accompanied with enlargement of the. 
liver and icterus , above all croupous pneumonia. 

Jaundice. — Icterus , it is trim, is absent in by far the majority of tlic 
eases; if it is present and intense, it points to oeclusion of the large bile 
duets of tin* hepatic* or of the eholedoehus duet, either because they are 
compressed by a large abscess on the concave surface of the liver, or a 
stone produces the obstruction and gives rise to the development of abscess 
of the liver. 

To illustrate this I will quote a case coming under my observation, which is of 
importance, .showing the source of certain abscesses of the liver. 

A labourer, sixty-six years old, was suddenly attacked by pains in the epigas- 
trium. At the same time dyspeptic symptoms appeared, alternating chills, fever and 
icterus , which gradually increuscd in the course of the eighteen days of the disease, 
and which were accompanied with excretion of bile pigment in the urine and decol- 
oration (although not complete) of the firees. The liver w r as enlarged, palpable 
below the costal arch, its border could be felt one finger-breadth above the umbilicus; 
the surface of the organ was smooth and firmer than normal except near the right 
border of the costal arch, where it was softer. Jlut there w r as no evidence of distinct 
fluctuation. The result of the physical examination only showed an obstacle obstruct- 
ing the flow of bile in the large bile ducts. It is most probable that the enlargement 
of the liver was the result of the icterus, considering the smooth condition of the sur- 
face of the enlarged organ and the acute character of the disease. The unequal, at 
some places soft consistence of the organ pointed to suppurative hepatitis, but accord- 
ing to this state, it would not have l>ccn possible to make more tliun a provisional 
diagnosis, unless fe\cr, which was very intermittent and accompanied by daily chills 
on and after the .ninth day, had not led to the diagnosis of liver abscess. The most 
probable caiye of this abscess of the liver was considered to be gall-stones owing to 
the sudden onset of the disease, to the obstruction of the bile ducts, and to the pains, 
which were loculi ml in certain areas of the liver. 

Death occurred on the nineteenth day of the disease. The autopsy allowed cir- 
cumscribed purulent perihepatitis to the right, the liver was enlarged w r ith uneven 
prominences having a flat surface, corresponding to abscesses below. There were 
about ten abscesses found lieneatli the surface, over which the liver was found to 
give the sensation of fluctuation to softness. The ductus eholedoehus contained sev- 
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era] email and large (to the size of a (Sherry stone) concrement*, which jicniiittcd 
only of a limited passage of bile into the duodenum upon prowurc* upon the gull blad- 
der. Section of the liver shown tliat the abscesses correspond to the branches of the 
portal vein. The trunk of the portal vein contained thrombi, and in its further course 
puriform masses, which were connect ed with the uImcchhck. The first ( purulent ) 
thrombus iras found in the trunk ; of the portal rein corresponding exactly to a gall- 
stone lyivtg in the hcjtatic duct . The pressure of the stone caused, in my opinion, the 
formation of clots in the portal vein and facilitated the immigration of pus cocci from 
the hepatic duct, from the intestine through the vascular wall (which had become 
more or less necrotic owing to the pressure of the adjacent stone). It iH most prob- 
able that the puriform dissolution of the thrombus ot the portal vein occurred in 
this manner, and from here the dissemination ot the pus into the branches of the 
vessel, resulting in the formation ot multiple abscesses in the liver. 


Symptoms, like agrypnia [insomnia], delirium, psychical depression, 
dyspntca, hiccough (singultus), dyspepsia, emaciation, etc., which are some- 
times observed in the course of abscess of the liver, aside from the above- 
named manifestations, are either so inconstant, or of so ambiguous a nature 
that it is not permissible lo apply them to the diagnosis of an abscess of 
the liver. 

Differential Diagnosis. — However, even with the most careful observa- 
tion of the morbid picture, it is possible* to confound abscess of (he liver 
with other affections, thus with intermittent fever (quotidian)* if the 
abscesses are situated deep within the body of the H\er, if the upward dis- 
placement of the right border of the lung is absent, the surface of the 
organ uppears smooth and uniformly consistent, and, at the same time, the 
fever is typically intermittent. The absent enlargement of the spleen, the 
inefficacy of quinine, and the prevalence of those symptoms which point 
directly to an affection of the liver, are in this ease the host protection 
against wrong diagnoses. If ihc abscess, as usual, is situated at the upper 
convex surface of the liver, a right-sided pleuritic exudate limy he simu- 
lated. But a differentiation from the latter is usually possible by observa- 
tion of the course of tlu* upper border of the dulness. inasmuch as the 
dulncss which is caused by abscess of the liver is found, in contrast to pleu- 
ritic exudates, at several circumscribed areas of tlie thorax, especially at its 
anterior surface and in the axillary region, declining towards the spinal 
column, and a dislocation of the heart to the left can almost never he deter- 
mined. However, it occurs quite often that (by spreading of the inflam- 
mation to the pleura) abscess of the liver is complicated by purulent or 
serous right-sided pleurisy. A further source of mistakes may bo, as is 
conceivable, a hypo phrenic abscess. The presence of this condition is 
favoured by a marked downward displacement of the liver, a smooth, 
entirely soft tumour in the epigastric region, the dulness of which dif- 
fuses to the right and upward, similar to that of a right-sided, moderate, 
pleuritic exudate (see p. lf>0), while the soft tumour formed by an aWcss 
of the liver is eventually demarcated from above bv firm hepatic tissue. 
Ifl as usual, air is found besides pus in a hypophrenic abscess, the dif- 
ferentiation of the latter from liver abscess no longer presents any diffi- 
culty. Abscesses of the abdominal wall in the region of the liver , caused 
especially by tuberculosis of the ribs, are situated more superficially than 
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abscesses of the liver, and are not associated with enlargement of the liver, 
etc.; a needle thrust into the abscess cavity does not follow the respiratory 
movements, as is the case in abscess of the liver. A purulent echinococcus 
me cannot be 1 distinguished from abscess of the liver, unless the history or 
the demonstration of echinococcus booklets in the pus evacuated by explora- 
tory puncture furnish positive proofs. A confounding with cholelithiasis 
without pus formation is sometimes possible, because the latter disease 
is occasionally accompanied with chills or attacks of fever, and, on the other 
hand, gall-stones may, according to the case that I have just described, be 
the cause of secondary abscesses of the liver. In such instances, it is usually 
only to be decided whether gall-stone colics, the diagnosis of which is gener- 
ally easy, have supervened secondarily by the formation of an abscess of 
the liver, a decision which can Ik* rendered from the chronic course and 
the usually fatal termination of the disease, from the gradual formation of 
a dulness over the normal course of the border between lung and liver, or 
even a fluctuation on the surface of the liver, etc., after the case has been 
observed for some time 1 . 

Finally , as a rule which should never be neglected , I wish to emphasize 
the point to make a positive diagnosis of abscess of the liver only when a 
source for the formation of pus has been demonstrated or at least can 
be surmised with a great degree of probability . Special attention should 
be paid to inflammations in the region of the portal vein — gastric ulcer, 
typhlitis, dysentery (with the frequent finding of amceba* in the pus of 
the abscess), purulent larmorrhoids, etc., pulmonary gangrene and endo- 
carditis with metastatic propagation of the pus into the liver, through the 
blood current of the hepatic artery, suppurating wounds of the periphery 
of the body, wounds of the bones, but, above all, injuries of the skull 
bones, traumatism of the liver itself, cholelithiasis, etc. If the rule be 
observed, to make a positive diagnosis of suppurative hepatitis only after 
a cause can lie found for the origin of suppuration in the liver, then, it is 
true, abscess of the liver will be more rarely diagnosticated, but wrong 
diagnoses will -be generally avoided. To conclude, I do not wish to con- 
ceal that it is absolutely impossible in a certain number of eases to find the 
source of an abscess of the liver, and that small abscesses in the liver may 
take a latent course and elude the diagnosis. 

HYPER/EMIA OF THE LIVER 

Results of the Physical Examination. — The liver has increased in vol- 
ume and is uniformly hard to the touch; the surface is smooth, the border 
blunt, to be felt deeper than under normal circumstances, according to the 
degree of enlargement either above or below the umbilicus, towards the 
anterior siffterior spinous process of the ilium. The demonstration by pal- 
pation of liver enlargement is supplemented by the result of percussion. 
Icterus may be present or absent, according to whether the engorgement 
in the intralobular capillaries is carried to the interlobular capillary net; 
this may cause compression of the finest interlobular bile ducts or even 
catarrhal swelling of their walls, preventing the flow of bile and giving occa- 
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nion for the production of icterus. Ascites is but rarely found, if not only 
oases of u'cll-develo|)cd congested liver are considered in the diagnosis, but 
also the milder grades of this affection. 

The more marked the venous engorgement, the sooner is the development of 
ascites to be expected, cither as a partial manifestation of the general venous stasis, 
or due to secondary engorgement in the portal -vein system originating in the veins 
of the liver. The enlargement of the spleen , which is sometimes observed, is also 
connected with engorgement of the portal-vein system, lint it is usually not present, 
because the poital stasis, which forms only indirectly, is too insignificant to cause 
nn enlargement of the spleen. 

Change in the Size of the Organ.— Characteristic of the engorgement 
process in the liver is the change in the size of the organ according lo the 
degree of stasis present — i. e., the increase of the liver circumference upon 
increase of tho hyperamiia, the decrease upon improvement in the circula- 
tory conditions, which may occur either spontaneously or after therapeutic 
measures intended to stimulate the activity of the heart have been employed. 
The decrease in the size of tin' liver in such cases is accompanied by a dim- 
inution of anasarca, hydrothorax, ascites, the disappearance of albumin 
from the urine, increase of diuresis, etc. — in short, with a lessening of the 
stasis symptoms in general. 

Atrophic Nutmeg Liver. — If the size of the liver diminishes, although the last- 
named engorgement Hymptoms do not cease, but, on the contrary, develop more and 
more, an atrophic nutmeg liver may be diagnosticated. If ascites remains of the 
same degree, whereas the other stasis symptoms decrease, a combination of cirrhosis 
with congested liver, secondary inflammatory processes which might develop in a 
hypericin ie liver, should be considered. 

JEtiological Diagnosis. — Willi the last-named diagnostic considerations 
we have approached a factor which pla\s a determining role in the diagno- 
sis of hyperamiia of the liver — viz., the etiology. II ypennnia of the liver 
must never he diagnosticated unless a cause for its origin can he positively 
demonstrated. Attention is to be paid, therefore, whether circulatory 
obstructions are present which give rise to stasis in the region of the infe- 
rior vena cava. Here are to be considered affections of the heart and 
lungs, marantic conditions witli deficient activity of the heart, very rarely 
compression of the inferior vena cava above the entrance of the hepatic 
veins by aneurysms, mediastinal tumours, etc. 

Hyperemia of the Liver Due to Increased Blood Supply. — Hyperemias of the 
liver which are caused by an increased influx of blood to the liver are extremely rnro 
in comparison to those which are brought about by stasis, at least as far as they be- 
come subject to diagnosis. Hypcriemias of the liver which are observed in persons 
who habitually partake of excessive amounts of food and alcoholic liquors may in 
part belong in this category; it will be possible, in the majority of cases, to demon- 
strate here also conditions favouring stasis. Furthermore, those “ vicarious ” hypere- 
mias of the liver which are sometimes observed upon the non-appearance of the menses 
and which, undoubtedly, are brought about by the action of vaso-motor nerves, should 
also be counted among the hyperemias due to increased blood supply, as should also 
the hyperemias of the liver in diabetes which, howrever, can almost never be demon- 
strated clinically. Those liver congestions which are observed in the course of in- 
fectious diseases should, in my opinion, be considered as the beginning of toxic inflam- 
matory processes in the liver. 
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FATTY LIVER 

Results of the Physical Examination. — Enlargement of thp liver 
caused by deposits of fat in the same, presents, as demonstrated by palpa- 
tion and by percussion, almost always moderate grades, so that the border 
of the organ, even in very marked fatty degeneration, does not extend 
below the umbilicus. However, if the putienrfs placed correctly, add palpa- 
tion is performed with but slight pressure, it is possible, in most cases, in 
my experience, to feed the border of the liver and its movements on respira- 
tion even in fat people. The border is usually thickened and rounded; 
the surface of the liver is quite smooth , the consistence remarkably soft. 

All secondary manifestations — slight portal stasis (ascites and swelling 
of the spleen, however, never take place), slight discoloration of the fieees, 
diarrheeus, and icterus — are in doubtful connection with fatty liver and are 
of no value diagnostically. 

jEtiological Diagnosis. — To avoid errors it is advisable always to ask 
whether the adiologicul factors are such in the given ease as to ascribe 
the formation of a fatty liver to them — i. e., whether universal adiposity 
is present or progressive cachexia, which cause fatty degeneration of the 
cells, as clinical experience teaches beyond any doubt 

Tima we see fatty liver occur in the course of carcinomatous affections , a innate 
conditions , and especially in association with pulmonary tuberculosis. The cause of 
this remarkable phenomenon was until recently considered to be a necrosis of the 
ccIIh, which was brought a 1 m ait by deficiency of oxygen, the N-containing atom- 
complexes of the necrosing albumin being burned, those without nitrogen remaining 
and becoming transformed into fat. The same process was considered to be the cause 
of the development of tatty liver in phosphorus-poisoning. Hut recent investigations 
have shown that this conception ot the formation of “ fatty degeneration ” is incor- 
rect or at least very unlikely. For it has been proven that the consumption of oxygen 
in nnuMuics has by no means decreased (see Anaemia), and also that the transforma- 
tion of albumin (if we do not take into consideration exceptional eases in severe 
anuunius) is indubitably normal. Furthermore, Rosenfehl has demonstrated recently 
that it is impossible to produce fatty liver at all in animals with very little fat, by 
phosphorus-poisoning, and that that variety of fatty liver which occurs upon poison- 
ing of non -ciuaciu ted animals, is brought about by immigration of fat from the well- 
lilled fat deposits of the body into the liver cells, which are becoming subject to 
albumin degeneration. Jt lias been assumed, therefore, that, in such eases, the de- 
generated cells of the muscles and glands develop an ” avidity ” for fat, “ go to appro- 
priate the fat, for equalization, to secure their stock on hand from the fat deposits,” 
etc. These views are based upon the fact that fat formation from albuminates, which 
formerly was generally considered ns established, and which, theoretically, actually 
appears quite plausible, has become very questionable in recent times, and further- 
more upon the fact that Rosenfehl observed that the blood of his test animals be* 
came markedly fat-containing in the course of phosphorus intoxications. The devel- 
opment of fatty liver in the tuberculous is in some cases greatly favoured, besides by 
the atove-nientioncd factors, by abundant administration of cod-liver oil. 

Differential Diagnosis. — If attention is paid only to the uniform enlargement 
and the smoothness of the surface and border of the liver, it is possible to confound 
fatty liver with amyloid liver. Hut this is easily avoided by considering the con- 
sistence of the palpable large liver, which is much harder in amyloid degeneration. 
At the same time, splenic tumour (which is always absent in fatty liver) and, at 
least in the majority of eases, the excretion of a clear urine which is poor in sediment 
and rich in a]bumin, cun almost always be demonstrated in amyloid degeneration. In 
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inebriate**, hyperemia and beginning cirrhosis are to be considered diagnostically, be- 
sides fatty liver; a greater consistence of the'liver and the early appearance of symp- 
toms of portal stasis point to the presence of the same. 

The fatty degeneration of the liver cells which is due to local changes of the liver 
in tumours of the same, congested liver, etc., iB only of pathologico-anatomical, and 
not of clinical-diagnostic interest. 

Cloudy Swelling of the Liver. — As a further expression of the altered metabolism 
there shoufd be mentioned the “ cloudy swelling 99 of the liver parenchyma. It may 
possibly bstconsidered as the expression of toxogenous albumin degeneration, caused 
by the action of the toxine on the cells, during which, according to the degree it 
attains, secondary fatty degeneration may take place or not. It occurs in the most 
various infectious diseases and intoxications and may sometimes be diagnosticated 
from* the uniform swelling, the smooth surface, and the slightly softer consistence of 
the liver. In enteric fever, especially, 1 have often succeeded in making this diag- 
nosis intra vitam . The diagnosis is supported by the appearance of albumin and 
casts — i. e., if it may be assumed, under such circumstances, that, besides the liver 
cells, renal epithclia were also irritated by the infective toxine and that they were 
injured in their function. 

Another product of severe disturbance of metabolism, which finds its expression 
especially in the liver, is the 


AMYLOID DEGENERATION OF THE LIVER— AMYLOID 

LIVER 

Principal Symptoms. — The liver in this affection, if the degenerative 
process exists for some time, is larger, often exceedingly large. The sur- 
face of the organ is quite smooth , the border rounded , the consistence 
unusually hard; the tumour develops painlessly . Icterus is absent , as are 
the symptoms of portal engorgement, except ascites, which is usually pres- 
ent in the higher grades of amyloid liver, but should not be considered 
as an effect of stasis of the portal circulation in the liver, but which is 
partly due to hydraunia being associated with affections leading to amyloid 
degeneration. Besides amyloid liver there are usually found amyloid 
splecn > palpable as a hard, large tumour, and amyloid kidney , which leads 
to the excretion of a clear urine rich in albumin ; very rarely is the liver the 
only organ that is affected by amyloid degeneration. 

Deviations from the Usual Conditions. — Almost all these symptoms which are 
characteristic of amyloid degeneration, show occasionally deviations from the above- 
described usual conditions, which must be known in order to avoid making a wrong 
diagnosis, in a given case. 

Sometimes the volume of the liver is not increased if the amyloid degeneration 
has not existed for a very long time; the border may remain very sharp even in 
enormous degeneration, as I had the opportunity of observing recently. If the growth 
is excessively to the left, it may be possible eventually to feel the indsura inter • 
lobularis as a deeply gaping furrow which opens widely towards the free border, a 
condition which occurs also in other excessive enlargements of the liver, for instance, 
cancer of the liver, and which may lead to wrong diagnoses if the examination is not 
mode with the greatest of care. The point of the right border of the left lobe of the 
liver, which is very easily grasped from the gaping interlobular incisura when pal- 
pating, creates the impression, in such cases, of being the apex of an enormously en- 
larged spleen, especially as the tumour is distinctly displaced downward upon in- 
spiration. 

The otherwise smooth surface may eventually become uneven owing to synchronous 
cirrhotic, especially syphilitic processes in the liver. It is particularly possible that 
14 
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giimmatouft nodes permeate the amyloid organ, creating a caftjBr-like condition on 
palpation. It its not even always necessary for the consistence of the Vrgan to be 
hard if u simultaneous fatty infiltration of the liver predominates. In the train of 
syphilis of the liver, which so often finds expression us amyloid degeneration /there* 
develops sometimes, besides, diffuse syphilitic perihepatitis, and with it pains may 
acconqmny the development of amyloid liver, so that in these cases the rule do<*s not 
hold good that the latter afreet ion develops painlessly. Icterus is not observed m the 
course of amyloid liver; there are exceptions to this rule, however — namely/ when 
enlarged portal lymph glands happen to compress the large bile duets. Then it is 
possible that compression of the portal vein and engorgements in its region may take 
place, which will- develop fully if amyloid liver supervenes upon luetic cirrhosis. It 
has already liecn stated, that amyloid tumour of the spleen is not a constant accom- 
paniment ; but, even if the spleen is all'cctcd with amyloid degeneration, it may be 
possible that it cannot he demonstrated , inasmuch ns the organ is surrounded by the 
powerfully developed liver, pressed, and thus prevented from enlarging. Although 
the combination, amyloid liver, spleen, and kidney is quite frequent, it is well known 
that one or the other link of this chain may be absent; it is possible also that, in 
spite of daily examinations of the urine, upon deposition of amyloid substance in the 
kidneys, albuminuria may not he found, as I was recently again taught by a striking 
example. 

Although the diagnosis of amyloid liver, as can he deduced from the 
above statements, is not always very simple, yet it certainly belongs to 
those most easy to recognise in the chapter on Affections of the Liver. 
It is so sharply differentiated from other tumours of the liver by its 
smoothness and resistance, by the absence of icterus and of portal stasis, 
etc., that it is unnecessary to enter upon the differential diagnosis. Fur- 
thermore, the diagnosis is considerably facilitated and rendered positive 
if we do not forget that amyloid liver is never an independent disease, 
but always appears as the expression of a severe disturbance of metabolism. 
Jf, therefore, the demonstration is impossible in the given ease of long- 
lasting suppurations, of caries and necrosis of the bones, furthermore, of 
pulmonary tuberculosis with cavity formation, or, finally, of long-lasting 
syphilitic infection, the diagnosis of amyloid liver should he avoided, no 
matter liow clearly the entire conduct, of the enlarged liver points towards 
it, and even if simultaneous enlargement of the spleen and albuminuria 
appear to render the diagnosis certain. Usually still other pathological 
conditions — intermittent fever, carcinomatous cachexia, leucaemia, etc. — are 
considered to be the cause of amyloid disease. However, their relation to 
the development of amyloid disease is very doubtful, according to my expe- 
rience. At any rate, these etiological factors are so rarely of importance 
that it is more advisable not to consider them at all in the diagnosis of 
amyloid liver or at least only when the complex of the various symptoms 
of amyloid degeneration of the organism is complete. 

CANCER OF THE LIVER 

•• 

The symptoms of cancer of the liver arc distinctly marked in the major- 
ity of eases, so that it can be readily diagnosticated In a smaller number 
of cases the development of carcinoma of the liver is absolutely latent; the 
presence of cancer in the liver is then determined only at the autopsy, and 
could, at most, be only surmised during the life of the person afflicted. 
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In this cast it id a‘ question either of an obscure seat of the carcinomatous 
nodes in the dome of the liver situated in the excavation of the diaphragm, 
Or, of early excessive development of ascites which renders palpation of 
the liver impossible, or, finally, of carcinomatous nodes which areqjust 
developing, especially secondary carcinoma of the liver. 

Results of Palpation and Percussion. — The volume of the liver is usu- 
ally enlarged very early and may sometimes assume enormous dimensions, 
particularly in carcinoma. The increase in volume sometimes affects the 
entire organ, sometimes preferably the right, then again the left lobe. If 
the hitter is affected by the formation of the carcinoma, the liver may 
extend far into the left hypoehondrium, so that we may be inclined at first 
to think of a neoplasm of the stomach or of a tumour of the spleen. But 
careful palpation will soon prove that the tumour mass which protrudes 
from tile left hypoehondrium belongs to the liver. 

Tilt* border of the liver in this case is felt (gently pressing upon the abdominal 
walla from below up) continuously to paas from the umbilicus to the left into the 
left hypoehondrium. The most characteristic phenomenon of liver tumour is the 
border, which even in marked infiltration is still always comparatively Hharp to the 
touch ; upon deep inspiration of the patient it moves downward. However, the in- 
spiratory locomotion is by no means pathognomonic of tumours of the liver (respec- 
tively spleen) ; it is also found, as I have frequently determined, in gastric tumours 
if they are not exclusively situated at the lower Ininler of the stomach, but extend up 
into the hypoehondrium. An udhesion of the gastric tumour to the adjacent region 
is in such eases not , as is usually supposed, conditio sine quit non for its locomotion' 
upon inspiration ; but of course inspiratory locomotion will follow much more cer- 
tainly and extensively, if the tumour of the stomach is caulescent with livei or spleen. 

Percussion reveals a more or less considerable increase of flu* liver dul- 
lness, which extends principally downward towards the abdominal region, 
in the direction of least resistance, whereas (lie borders of liver percussion 
do not advance towards the lung until the increase in volume has assumed 
greater dimensions, and that posteriorly more than anteriorly. The upper 
border of dulness becomes movable upon deep inspiration owing to the 
fact that the expanding lung enters more or less far into the pleural sinus. 
The dulness extends Upward by several intercostal spaces upon very exten- 
sive enlargement of the liver, anteriorly to the fifth rib and above, poste- 
riorly to the scapular angle. 

The contour of the liver tumour may in some cases bo seen to move upward and 
downward upon respiration under the thin abdominal walls; but the movements of 
the tumour surface are rarely felt, because circumscribed inflammatory changes occur 
in the peritoneal covering of the liver giving rise to friction, which can be demon- 
strated by palpation during the respiratory movements. 

The consistence of the liver is hard, often hard as slone, aside from 
rare exceptions of especially soft medullary carcinomata of the liver. The 
surface and the border show larger or smaller protuberances over the right 
lobe of the liver, which extends below the costal arch as well as over the 
left lobe in the epigastrium. But the inequality of the surface of the 
liver is not essential to the diagnosis of hepatic carcinoma. Only quite 
.recently 1 have observed an enormous carcinoma of the liver whieli I 
obtained for section, in which the secondary cancer of the liver formed 
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only very slight protuberances on the surface of the organ, a condition 
which even forms the rule in primary infiltrated carcinoma. 

The subsequent manifestations which occur in carcinoma, besides the above-named 
symptoms, especially icterus , ascites , the conduct of the spleen t etc., are only of sec- 
ondary diagnostic significance in comparison to the above* changes in the liver, which 
can be positively determined by palpation and percussion. 

Icterus is found in about 30 per cent of the coses. Usually it is only of a mod- 
erate degree, because it is generally due to a compression of small bile ducts, not of 
the great channels of outlet. If an existing icterus increases in such a remarkable 
manner Hint the skin turns a deep yellow and the fo*cen become entirely discoloured, 
an obturation of tlu* ductus hcpaticus or ductus cliolcdochus by growing carcinoma- 
tous nodes at the entrance of the liver, or by enlargement of earcinomatoiudy degen- 
erated portal lymph glands, should be thought of, especially if a high-graded develop- 
ment of ascites by pressure of the tumour in question upon the portal vein goes hand 
in hand with it. If the latter is not the case — i. o., if a high degree of icterus is pres- 
ent with no or with but slightly developed ascites — it is more probable that gall- 
stones, which are not infrequently' found in carcinoma of the liver, or a catarrh of 
the ductus liepaticiis or ductus cholcilochus, can be observed as the cause of the total 
occlusion of the flow of bile. 

Ascites is usually only of medium intensity, if wo do not consider the above-men- 
tioned exceptional ease, that the tumour compresses the portal vein. However, ascites 
can lie demons t nitod in the majority of cases; it usually supervenes during the later 
stages of the n flection, especially when the energy of the heart slackens and the 
carcinomatous marasmus becomes predominant. Exploratory puncture will reveal 
either bright, cloudy, or bloody fluid in the jieritoncal cavity. The latter condition, 
blood in the ascitic fluid, points decidedly to the presence of carcinoma of the liver, 
in case of a doubt whether the asciteH is due to carcinoma or, on the other hand, to 
cirrhosis or amyloid of the liver. It is jMssihlc, even with a marked development of 
the ascites, to teel the enlaiged liver through the fluid if the latter, by shock pal- 
pation, is tor a lew moments pushed away from the liver. 

Enlargement of Jhe spleen is absnit in carcinoma of the liver in contrast to other 
affections of the liver, a fart irhich is always to be considered in the diagnosis . Rare 
exceptions occur, if, for instance, a direct compression of the portal-vein trunk occurs, 
and with it a stasis in the region of the portal vein. 

Pain may be of more diagnostic significance in this affection of the liver than in 
any other, because it is almost always excruciating ; hut it may % be entirely absent, and 
this symptom should, therefore, be considered only of secondary diagnostic significance. 
The character of the pains, their lancinating tendencies, and their radiation to the 
right shoulder are absolutely unimportant factors diagnostically. 

All other symptoms which are observed in cancer of the liver will, although they 
do not determine the diagnosis, tend to supplement it in one or the other respect; thus 
the presence of a cancer cachexia, of dyspepsia, the condition of the urine, etc. It is 
of somo importance that the latter sometimes contains pigment, especially melanin, 
the presence of which in the urine points to pigment cancer in the body; although ex- 
ceptionally it has been also found in non-pigmented cancer of the liver. Of importance* 
is also the enlargement of peripheral lymph glands in the course of the disease ; how- 
ever, valuable this symptom may be for the diagnosis, we have rarely a chance to 
determine the enlargement of inguinal and jugular lymph glands. 

Differential Diagnosis. — It is usually not difficult, if the above-iqen- 
tioneef symptoms are duly considered, to decide whether cancer of the liver 
is present or not. The best mode of procedure in diagnosis is as follows : 

After having determined that the liver is the affected abdominal organ, 
F we must decide whether it is affected in the manner characteristic of car-* 
cinoma. Easily excluded are, by observation of the consistence, size, and 
condition of the surface and border of the liver, simple echinococcus, fatty 
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liver, and abscess of the liver which, owing to their soft consistence, cannot 
be mistaken for carcinoma of the liver. Neither is it usually diflicult to 
differentiate this latter affection from amyloid liver, inasmuch as the latter, 
although large and hard, appears quite smooth (especially the border) ; 
besides, in amyloid degeneration of the liver the spleen is enlarged, no 
icterus it present, and the setiologic basis of the affection is sharply defined. 
The differential diagnosis between amyloid liver and cancer of the liver 
becomes- difficult only if the former is permeated with large gummatous 
nodes which then protrude from the liver surface as protuberances, caus- 
ing the organ to grow to a considerable size. In this case the liver may 
(as may also occur in carcinoma) become much broader, encircle and, as 
it were, overlap and compress the spleen, so that 1 the latter is prevented 
from enlarging, and thus an important differential-diagnostic character- 
istic is lost. The decision in such a case is brought by the long duration 
of the disease, by the demonstration of other unquestionable symptoniB of 
lues, of albuminuria (which is but rarely found in carcinoma and only 
in pronounced weakness of the heart or long-lasting, marked icterus), and, 
of local symptoms, above all, the cicatricial fissures at the border of the 
liver. 

Icterus Liver. — The differential diagnosis becomes more difficult if the 
liver enlarges in the course of a retention icterus and becomes coarse; the 
absolutely smooth condition of the liver surface and of the border, the 
absence of ascites in spite of most pronounced jaundice, anil the but mod- 
erate increase in the volume of the organ point, in cusc of doubt, against 
cancer of the liver. Emaciation, even if rapid, is not necessarily demon- 
strative of carcinoma, as it also occurs in the course of retention jaundice. 
The intensity of the jaundice does not play a part in the differential diag- 
nosis, as it is only possible to confound those rare cases of cancer of the 
liver which are localized at the entrance of the portal vein into the liver, 
and which arc characterized by a high degree of jaundice, with icterus liver. 
The smooth surface of the liver and the alwcncc of ascites are also impor- 
tant for the diagnosis of hypertrophic cirrhosis in contrast to carcinoma, 
with which “elephantiasis of the liver” otherwise has in common the 
enlargement and hardness of the organ, also the jaundice, but from which 
it is' also distinguished by enlargement of the spleen which is absent in 
carcinoma. 

Multilocular Echinococcus. — It is especially difficult to differentiate 
cancer of the liver from multilocular echinococcus and the other neo- # 
plasms which are found in the liver. It is obvious that enlargement of 
the liver with usually hard protuberances at the surface, #b are found in 
multilocular echinococcus, will give rise to errors. But the long duration 
of the affection, which may last several years, the very gradual appearance 
of cachexia and, above all, the almost always supervening enlargement of 
the spleen (absent in only about one tenth of the cases) point to multi- 
locular echinococcus, in case of doubt, whereas jaundice and ascites occwL 
in both affections of the liver, the former very frequently (absent in on^ 
‘one fifth of the cases) in multilocular echinococcus. If a central soften- 
ing occurs in this latter affection, we will be able to aspirate, by means of 
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exploratory puncture, a smeary mass which contains detritus, chole&terin 
crystals, and hamiatoidin crystals. Sarcoma, adenoma, and the more 
benign neoplasms of the liver will, of course, also present exactly the same 
objective symptoms in (be liver as carcinoma. A diagnosis ol* these condi- 
tions at the bedside is impossible; only the formation of sarcoma in the 
liver may be thought of, if the organ is permeated by large (a rare case) 
nodes, and if tumours in other parts of the body, which can be positively 
recognised as sarcomata, render the metastatic character of the li\cr 
tumours probable, especially if no ascites is present which appears, without 
exception, to be absent in sarcoma of the liver, ruder such circumstances 
it may eventually be surmised that, exceptionally, another affection than 
the formation of a carcinoma is present in the liver. 

Primary and Secondary Carcinoma of the Liver. — After carcinoma of 
the liver has been diagnosticated in the manner indicated abo\e, it remains 
to decide whether it is primary or secondary. This part of the diagnosis 
is by no means irrelevant, because 1 , with the demonstration of a primary 
carcinoma in another organ, the diagnosis of carcinoma of the li\er becomes 
exceedingly probable*. The stomach is most frequently the organ which in 
this respect presents the primary carcinomatous affection; furthermore, the 
mammary gland, the rectum, the uterus and adnexa, the hones, etc. 
Therefore, it should never be* omitted, upon demonstration of carcinoma of 
the* live*r, to examine the entire body for a primary carcinoma, especially 
he'cause scconelarv cancer ot the* li\cr is exceed mgh more* frequent than 
primary cancer. A digital examination of the* rectum and \agina should 
be made in every instance, the* gastric region should be carefully palpated, 
and the* stomach should be examined with a tube in regard to its acidity. 
Only if no decrease in the* acidity can be* demonstrated, and if the* examina- 
tion of the other organs which are most commonly subjected to primary 
carcinoma lias proved negntne, may the existence of a primary carcinoma 
of the liver lie assumed. A rather smooth surface of the liver generally 
forms the rule in this condition, whereas multiple, larger, palpable promi- 
nences characterize, usually at le»ast, the secondary nature of cancer of the* 
liver. Remarkable* in primary carcinoma are* the very rapid course of the 
disease and the sometimes insignificant development of the* tumour and of 
the clinical sequela* in comparison to the conduct of secondary carcinoma 
of the liver, in which sometimes enormous swellings of the* liv<»r elcvelop 
which then dominate the pathological pied ure. 

Case of Carcinoma of the Rectum with Enormous Secondary Carcinosis of the 
Liver. — An example may illustrate what lias been stated above* A vine-giower, aged 
fifty years (admitted to the hospital November 11, 1HS7, died Xn\ ember ‘23, 1H87), 
was attacked, seven weeks before admission to the hospital, with constipation, loss 
of appetite, and pains in the right hvpochondrium. The abdomen became awollen, 
sleep was disturbed, nausea and \omiting were absent. 

The examination showed the lower thoracic region much distended, the hepatic 
region piomineiit ; the liver could he palpated as an enormous, unitoimly haid tumour, 
the lmrdcr of which was slightly pamtul to the touch. No protuhciancc could be 
felt on the surface; the lander was shaip, and could he plainly followed one finger- 
breadth below the umbilicus. The entire tumour presented itself as consisting of two 
separate parts; they were divided at their lower border by a deep fissure in the left 
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parasternal lino, upon the right side of which the border of the liver — which could be 
easily followed from the right — rose abruptly. The tumour on the loft side extended 
from the left parasternal line ( rising upward to the costal arch ) to the lett anterior 
axillary line, (fradualiy cachexia set in, (edema of the ankles, jaundice, and vomit- 
ing. The vomit us contained no blood; no hydrochloric acid. 

It was undoubtedly an eiihiigeinent of the liver, but the origin of the left tumour 
was questionable — i. c., w bethel it was a continuation of the liver tumour or a 
tumour of the stomach connected with the former. 

In favour of carcinoma vcntricuh were the extension of the tumour in the left 
liypochondriuni to the left axillary line, to which point, the enhuged liver could 
scarcely be presumed to leach; tui tlier more, the division of the left-sided tumour 
from that on the right side by a deep lissure, the dyspepsia, and the absence of hydro- 
chloric acid in the vomitus. Against tumour of the stomach was the sharpness of 
the lower border of the left-sided tumour, which became continually more pionii- 
nent towards the end of life, and its quite uniformly smooth surface and extension 
to below the left costal arch. The decision was finally brought about by a digital 
examination of the rectum, for wducli there really was no urgent reason. It revealed, 
immediately over the external sphincter, several small, hind nodules, which were at- 
tached to the rectal wall aud which were arranged like a string of pearls. Death due 
to marasmus occurred on November 23d. 

The diagnosis was: Carcinoma recti , enormous secondary caicinoma of the liter 
without palpable formation of nodes, with unusually marked enlargement of the 
organ in bieadth. 

The autopsy confirmed this diagnosis and explained the peculiar division of the 
tumour into two sepniate pails. The enoimously enluiged liver occupied the entire 
breadth of the abdominal cavity and was permeated with the smallest nodes, none 
being larger than a cheuy stone. The left lobe of the liver occupied the loft hypo- 
cliondi mm, the suspensoiy ligament apptaicd gi catty displaced to the left (owing 
to the cum limits HUM ease in \oliiinc ot the organ ill all its dimensions), thcrcfoic , the 
fissure bet men the tiro halves of the tumour , it hick was felt at the bedside, corre- 
sponded to the interlobular fissure which was greatly displaced to the left (from its 
natuial position m right stomal line to the left parasternal line). The anteiior wall 
of the icHiini, mmirdiatcK o\ci tin* anus, picsented a rather haul carcinoma (1.5 cm. 
thick), which ascended in se\ei,il nodular coids. 


Special Form of Cancer of the Liver. — Necessary as it is to pay atten- 
tion m ilie clinical diagnosis as to whether a primary or a secondary car- 
cinoma is present, it is of no importance to the clinician to consider differ- 
ent in-diagnostical ly t lie* 'i/wcml form of carcinoma in the given case. 

We will be able in most eases, by reason of the above-mentioned diag- 
nostic rules, positively to diagnosticate a carcinoma of the liver. How- 
ever, eases occur in which this is not possible until certain pathological 
conditions of the abdominal organs, which render the diagnosis of carci- 
noma of the liver difficult, have been considered or excluded. 

Cancer of the Stomach — Cancer of the Pylorus. — (’amer of the pylorus, 
ill my experience, gives mostly rise to doubts in diagnosis, especially if it 
lias caused a downward displacement of the stomach and led to adhesions 
with the border of the liver. The most important means of differentiation 
is palpation, and especially that of the border of the liver. We should 
endeavour, above all, to determine its contours to the left and right of 
the palpable tumour, respectively below the latter; if we do not succeed 
in doing this, it points to carcinoma of the stomach. Downward loco- 
motion of the tumour on inspiration is, as has been previously stated, of 
no account in the differential diagnosis, because the downward-moving 
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liver may communicate the inspiratory locomotion to a tumour which is 
adjacent to the liver, and locomotion upon inspiration is frequently char- 
acteristic of carcinoma of the stomach as such. Sometimes we may suc- 
ceed in palpating the border of the liver laterally from the tumour and to 
follow it along the upper border of the latter as a sharp margin beyond 
the other side of the 1 tumour, m> that it is possible to separate the margin 
of the liver and the tumour In palpation. 1 June succeeded in such cases in 
making a positive diagnosis of carcinoma of the stomach even when an 
extensive tumefaction in the anterior wall of the stomach was contiguous 
to the margin of the liver and extended beyond the median line in the 
epigastrium. JVmission is ol* no a\ail in these cases, nor the chemical 
analysis of the stomach contents, because it happens quite often that carci- 
noma of the liver is due to a carcinoma of the stomach which remains 
latent to palpation. The filling of the stomach with water or air is 
often of no definite value either in a differential diagnostic respect, for 
only if the tumour of I Ik* stomach is not at all coaleseont with the liver, 
and therefore can lie mmed away from the liver downward or posteriorly 
in these experiments, will it he possible easily ft) recognise that the tumour 
belongs to I Ik* stomach. 

Carcinoma of the Gall-Bladder. — This tumour, which is difficult also 
in other respects to differentiate from cancer of the pylorus according to 
its location, can he recognised as an adneximi of the li\er hv means of filling 
and emptying the stomach, simultaneously while controlling percussion, or 
by moans of distention of the stomach with gas, and by the impossibility 
of preventing the upward locomotion of the tumour on expiration (see 
Carcinoma of the Stomach), provided no coalescence with the* surround- 
ing organs interferes with the certainty of the examination. The fact that 
a carcinoma of the gall-bladder is rarely due to primary carcinoma of the 
stomach is also of value in the diagnosis in so far as the stomach contents 
show normal acidity in primary carcinoma of the gall-bladder. It is true 
this latter condition is also found in cancer of the duodenum; but in the 
latter affection it will not take long for secondary dilatation of the stom- 
ach to appear, whereas in carcinoma of the gall-bladder this is the case 
only if the tumour assumes very large dimensions and exerts a constant 
pressure upon the duodenum. Finally, the superficiality and the shape of 
the tumour are also to be considered in the diagnosis of carcinoma of the 
gall-bladder in ease* of doubt (see p. *2 IS). 

Renal Tumours. — As the right kidney and the transverse colon with the 
right, flexure are adjacent to the liver, it is quite feasible that tumours 
of these organs may also simulate tumour of the liver. Diagnostic errors 
are especially frequent in large renal lumonrs , and they have happened 
to every diagnostician, the same as to me, in spite of the greatest care in 
making *the diagnosis. The differentiation is not difficult as long as the 
renal tumours remain small. Their bimanual examination — i. e., pushing 
the tumour forward, with one hand in the renal region, towards the other 
placed upon the anterior abdominal wall — usually allows of no doubt as to 
the place at which the tumour originated. But, if the tumour of the kidney 
has grown large, bimanual examination is of no value. Of greater value is 
the symptom, characteristic of large tumours of the kidney, that the ascend- 
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ing colon takes an oblique course over them, from above downward, and, if it 
is not filled with faves, it lias a tympanitic sound. It is understood that an 
evacuation of the intestine by purges and washing should precede the exami- 
nation, and it will become necessary eventually to fill the intestine by injec- 
tions of water or the introduction of gas while controlling percussion, to 
demonstrate the exact location of the transverse colon. Of importance is 
the conduct of the upper border of the liver . If a renal tumour forces 
the liver upward, the upper boundary of percussion of the organ will never 
extend as far up as in a carcinoma of the liver, provided it is of such an 
enormous extension that the differential diagnosis between tumour of the 
kidney and tumour of the liver is at all to be considered. It may occur 
in large growths of the liver that the tumour mass, which more or less 
permeates the entire organ, pushes the diaphragm to the highest possible 
point — i. e„ to the fourth rib and abou* ! The eventual displacement of 
the tumour upon inspiration is of less value, as it may not be present 
(•veil in very large tumours of the li\er. As it is often possible to define 
the boundary between tumours of the stomach and the li\er by palpation, 
so is it often successfully done with tumours of the kidney also, inasmuch 
as the palpating hand mav enter between the margin of the ribs and the 
tumour, which does not affect the liver, and can discern the upper margin 
of the tumour . 1 If this cannot he accomplished, the bulging of the ribs 
at the lower aperture of the* thorax will, in such cases of renal tumoui at 
least, not he as eonsiderahle and as uniform as in huge carcinomata of the 
liver. This characteristic phenomenon is also of significance in the differ- 
ential diagnosis of all other tumours not relating to the liver. Of course, 
the condition of the urine may also he determining in the diagnosis. Rut 
care should he exercised lien*, as the urine may be normal even in large 
renal tumours, and, on the other hand, hannaturia and albuminuria may 
occasionally occur also as a complication, in tumours of the liver. 

Tumours of the Intestine. — Tumours which are situated in the ascend- 
ing colon or m the right flexure, can he differentiated from hepatic carci- 
noma more readily than renal tumours. If the tumour is caused by accu- 
mulation of firces, the fact that they have a doughy feci 01, at least, that 
their form may be slightly (hanged by kneading, admits of the positive 
conclusion that the tumefaction is caused by eoprostasis, and still more so 
if it is diminished in size by purges or enema ta, and the note, which was 
originally dull on percussion, gradually becomes tympanitic. The hitter 
bolds good generally also for intestinal tumours which are caused simul- 
taneously by neoplasms and impaction of fa?oes. 

It is of especial importance that, no matter whether it is a question of 
intestinal neoplasm or of eoprostasis, an accumulation of gas always takes 
place above the location of the tumour.; the abdomen appears distended 
and the other symptoms of intestinal obstruction become apparent — symp- 
toms which are absent in carcinoma of the liver, with blit few, exceedingly 

1 An example which proves conclusively that it is possible to discern by palpation 
renal tumours from the liver, even if this organ is enlarged, will be reported in the 
discussion of the Diagnosis of Renal Carcinoma (see under Fig. 11). 

15 
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rare* exceptions. Tumours which affect the transverse colon are generally 
very movable; usually they become displaced downward, owing to the 
greater motility of Ibis portion of the intestine, and therefore are not of 
much account in the differential diagnosis. 

Tumours of the Abdominal Wall. — Other tumours than those mentioned, tumours 
of the omentum, cannot, upon close inspection, very well be coninuudcd with tumours 
of the liver. 

Only lanfr turnouts of the abdominal a all, which are situated in the light iliac 
region, aie to he cniiMdcicd in the dillVii'idial diagnosis. Ilowevei, Ihey me for the 
most pait easily distinguished. The following iartnis point to tumour of tin* abdom- 
inal wall in contrast to cancel ot (lie li\ei : InsulTieumt mot i I it \ of the lower mar- 
gin of (la 1 turnout on inspiration. The tumoui can he made to lemain stationaiy on 
e\piiation. bulging of the abdominal walN wilhout cones ponding evteusion of the 
tumour into the abdomen; flirt lici more, the fact Unit these tumoui s can he easily 
grasped trom the abdominal wall and lemain palpable even on \igoimis eontiaetiou 
of the abdominal muscles or show a toiling of fluctuation in the centre upon palpa- 
tion. The .skin is usually eoaleseent with the tumour and immovable at the apex of 
the tumour. 

It is obvious that those symptoms which arc characteristic of carcinoma 
of the liver — ascites, icterus, cancer cachexia, etc.— are of value in the diag- 
nosis; hilt their absence should not he considered of too great significance. 

ECHINOCOCCUS OF THE LIVER 

It is well known that erlnnm occiis of the liver occurs in two varieties, 
miillilociilar and unilocular. Only the diagnosis of the latter will he con- 
sidered in this chapter, as the diagnosis of multiloeiilar cyst lias already 
been described in Carcinoma of the Liver. We may state incidentally that, 
according to the most recent investigations of Mangold, in niultilocular 
echinococcus it is a question of the importation of the ovum of another 
tarn in than nf the tamia of unilocular echinococcus. 

Results of Physical Examination. — The symptoms of unilocular echino- 
coccus of the liver arc so striking that the diagnosis can almost always he 
made with certainty. The* cnlartjement of the liver, which may develop ml 
maximum and which mav actually cause the lower portions of the thorax 
to bulge out, is the first striking phenomenon, also the arching out of the 
hepatic region in the epigastrium which often, at first glance, creates the 
impression that it does not. affect the entire surface of the liver uniformly. 

Percussion reveals u considerable displacement of the borders of the 
liver downward and upward \ the upper border of the dulness may then, 
according to the development of the echinococcus cysts at the convex surface 
of the liver, lie irregular and arched in its course. 

Special Results of Palpation. — Palpation yields the most important 
diagnostic points: The tumour is soft, elastic, fluctuates, and shows, at least 
ill the majority of cn^cs, a Inplaiul thrill , best determined if three fingers, 
slightly spread apart, are placed upon the skin and percussion is done by 
short taps upon the middle finger. 

That tlic tumour concerns the liver is easily ascertained by the demonstration of 
the respiratory displacement of the lower contour of the tumour, etc. (see p. 200 etc). 
As soon as iluotuution becomes distinct — previous to this a diagnosis of unilocular 
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echinococcus is out of the question — it is only possible to confound echinococcus with 
abscess ot the li\or or extensions of the gall-bladder. Other fluctuating ubdoniiiml 
tin nuuis- hydionephiosis, renal echinococcus, aneurysm, eet.isis of the urinary bind* 
del*, cysts of the o\anes, etc.— should with careful examination hardly he considered 
diagnostically. Only right-sided hydronephrosis and right-sided lenal echinococcus 
may give rise to mistakes, if careful attention is not given to the com sc of the lower 
border of the liver and to the respiratory motility ot the tumour, and the condition 
of the lower aperture of the thorax is not sufficiently considered, as the latter appears 
remarkably bulged in large tumours of the liver in eontiast to renal tumours. In- 
tensions of the gall-hladdei can he recognised as such, by the situation and shape of 
the tumour in question, aho\e all by tin* taet that the upper mnigin ot the clustic 
tumour ends exactly at the border ot the liver. Neither is it diilieult to different hit e 
echinococcus of the liver and uliKCt ss of I hr lurr , inasmuch as, in the former, fever 
with chills, so characteristic of abscess, and collapse arc absent; of course these dif- 
ferential symptoms fail if the echinococcus cyst suppmates. Then only the history 
(anamnesis) and, above all, explovntoiy punctilio of the tumour may he the deter- 
mining factois, inasmuch as we may succeed in demoiistiat mg liueioseopieally, besides 
pus cells, echinococcus booklets in the fluid extracted fiom the siippuiatiug echino- 
coccus cavity. 


Exploratory Puncture. — Puncture, of the tumour with a Pravn : syringe 
is really the best means of supporting the diagnosis. In mm-infhimmn- 
lory (‘('lunncomiK \vi* obtain, on exploratory puncture, a clear fluid wlm-h 
(af least in m\ experience almost without exception) is free from albumin 
and contains eelnnoeoecus booklets or characteristically stratified cyst-wall 
membranes. The fluid containing succinic and ami large quantities of 
sodium chloride may support the opinion regarding the origin of the mate- 
rial from an echinococcus r\st. 

Differential Diagnosis between Echinococcus of the liver and Pleural Exudate. 

— The diagnosis between these two affections may be doubtful hi cases in "which the 
echinococcus develops puncipally upward and the diaphragm extends towards the 
thoiaeic cavity. The absence of fever points to echinococcus 111 Mich a case, as does 
the unusual course ot the upper d illness line which in echinococcus, contrary to the 
tacts in pleural exudate, usually declines towaids the spinal column However, all 
these ehaiactciistics aie of a doubt iul natuie, and licie, too, only the result of ex- 
ploiatoiv punetuie is detenu tiling, which, however, should not he undertaken eaie- 
lessly, for w r c have seen this slight opeiation followed by pentonitis and s]>ieading 
of the eehinococeus to the peritoneal cavit.v. It is best to do the puncture imme- 
diately before the radical operation which is to he undertaken; sometimes it becomes 
unnecessary, inasmuch as echinococcus cysts or component paiis of the same, after 
perforation of the cyst into the adjacent organs has taken place, appear in the sputum, 
voinitus, or fa*ccs, or may even appear tluougii the perforated skin, thus at once 
dealing up a, so far. doubtful ease. 

PERIHEPATITIS 

Perihepatitic Friction Sound. — The inflammation of the peritoneal coveting nf 
the liver is mostly diagnosticated only as a secondary symptom of the various affec- 
tions of the liver, or possildv also as a downwaid continuation of a plcuiisy tluougii 
the diapluagm, or as a partial svmptoni of a peiitonitis. The symptom which is 
most im)>ortant foi the diagnosis, is the peiitnneal friction sound in the region of the 
liver, which can he obseived on auscultation and palpation upon deep inspiration of 
the patient. It is differentiated from pleuritic friction liv observing the loealif.v of 
its occurrence, which can he determined in the epigastiium or below the hound. in 
of the right pleural sinus — i. e , in th'* mamillary line of the seventh inteieostal 
space, in the axillary lino from the ninth rib downward. The friction sound disap- 
pears, if in the later course of perihepatitis adhesion occurs between the surface of 
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the liver and the anterior abdominal wall. All the other symptoms are of minor 
significance diagnostically, as they do not occur regularly or are subject to various 
explanations; thus, the pain in eases of acute perihepatitis, the sequela; of obstruc- 
tion of the portal vein, or occlusion of the bile ducts in the development of inflamma- 
tion at the entrance of the portal vein into the liver (porta liepatis), dyspeptic symp- 
toms, glycosuria, etc. 

CHANGES IN FORM AND POSITION OF THE NORMAL 

LIVER 

Corset Liver is the only one of the changes in form of the structurally unaltered 
organ which is to lie eonsideied practically. Its presence is often a source of error 
for the inexperienced diagnostician. The tiglit-lace lobe — i. e„ that portion of the 
liver which is situated beyond the lacing groove, esjiocially of its right loin* — is pro- 
longed downward, tmpicntly to the ilium; it is very movable, because it is connected 
with the upper portion of the liver by means of the atrophic transverse portion, the 
hieing gioovc, and it may be harder owing to secondary connective-tissue devel- 
opment. Thus, especially if an intestinal coil enters the lacing groove, it may appear 
as though the tiglit-lace lobe were a movable mass not in connection with the liver. 
This may give lise to the question whether movable kidnc t \, intestinal tumour, etc., 
may be present. 

The decisive factor for the diagnosis iH, in my opinion, not so much the demon- 
stration of a motility of the lower Iwirder of the 41 corset ” lobe upon respiration, and 
much less an eventual continuity of the dulncss of the upper and lower portions of 
the li\cr, but rather the following up, by palpation, of the lower border o) the liver. 
It is best to start at the epigastrium, palpating from here the usually sharp border, 
which slightly oxerlaps the linger, ami demonstrating its continuity with the border 
of the lowest part of the “ corset ” lobe by careful, soft palpation. Of importance , 
above all , is the anqle which is to be palpated between the part of the liver situated 
to the left , and the “ corset ” lobe. The diagnosis is positive, if the latter can be 
plainly felt. If the corset lobe lias become thicker, owing to engorgement, it usually 
gives the impression of a renal tumour or of a floating kidney. I am convinced, ac- 
cording to experience gained during the last years, that the diagnosis of movable 
right kidney in \comcn often means a confounding with “ tiglit-lace ” liver, a wrong 
diagnosis which is so much more apt to occur, as such laced-off lobes of the liver, 
upon bimanual examination, are easily brought out of the renal region by the left 
hand, towards the anterioily palpating right hand, and are very apt to impress even 
an examiner who is well practised in palpation as movable kidney. We are very 
much surprised, as 1 can confirm from my own experience, if laparotomy or autopsy 
in such eases reveal a “ corset- ” lobe liver as an anatomical substratum, instead of a 
movable kidney, which was diagnosticated, apparently, with greatest certainty. 

Changes of Position. — Besides left-sided position of the liver in situs viscerum 
inversus , there occur various changes in position and situation of the originally nor- 
mally placed organ. Often it is a question of simple version of the liver around its 
transverse axis, anteriorly or posteriorly, of “ anteversions " or " retroversions.” Whilo 
anteversions of the liver develop principally in women owing to tight lacing, the 
organ is pushed upward by increase of the contents of the abdominal cavity owing 
to ascites, ovarian tumours; downward, by pleural exudates, emphysema, etc. These 
simple changes in position of the liver can easily be demonstrated ns consequences 
of the above-named pathological conditions, and should be well differentiated from 
real floating liver , a rare occurrence, in which the organ has really become disengaged 
from it^ connection with the diaphragm, so that intestines, fluids, or tumours enter 
between the latter organ and the convex surface of the liver. But this forcing away 
of the liver from the diaphragm is only possible if its natural peritoneal suspensory 
ligaments, the coronary ligament with its lateral continuations (triangular liga- 
ments) and the supensory ligament become much stretched and loosened or if a con- 
genital continuation exists of the coronary ligament, an actual mesohepar. But 
even then, it is impossible for the liver to descend unrestrictedly into the abdominal 



JAUNDICE 


207 


cavity, to “wander" ad libitum , because it is firmly attached to the inferior vena 
cava and the latter to the spinal column, and a loosening of this close connection is 
in any case only possible to a very limited extent. A descent of the liver is favoured 
in certain cases by a gain in weight of the organ due to engorgement processes, tume- 
faction, etc., and by relaxation in elasticity of the abdominal wall in pendulous ab- 
domen ( Uiingebauch ) . These factors, referring to the genesis of floating liver, 
should* be considered in the diagnosis, which does not encounter any great diiliculties, 
the symptoms being quite striking. The shape of the tumour, its sharp, palpable 
lower bolder, its descent ujion the patient standing, the possibility of grasping the 
convex surface of the liver, which otherwise is situated in the excavation of the dia- 
phragm, from the right hypochondrium, make it at once appear probable that the 
palpable, movable organ is the liver. Hetwecn the lower border of the lung und the 
convex surface of the liver, there is found, according to the given ease, lluid which 
can be displaced, if the organ is replaced ill its normal jH>sition in the excavation of 
the diaphragm, or a tympanitic sound which disappears on reposition of the liver. 
Dragging pains and other abnormal sensations were present in every case. This 
anomaly is found almost exclusively in the female; the two cases 1 observed hap- 
pened to be in men. In one of them the liver had descended below the umbilicus; the 
length of the suspensory ligament was 7.5 cm., that of the left triangular ligament 
4 cm. 


DISEASES OF THE BILE DIJCTS 

STENOSIS OR OCCLUSION OF THE BILIARY PASSAGES 

-JAUNDICE 

The result of stenosis or complete occlusion of the bile duets is more 
or less well-marked jaundice, which is due to stasis of bile, the How of 
which from the hile duels has become partly or entirely impossible owing 
to an obstruction. 

Obturation of the Cystic Duct. — Those eases are excepted, in which the 
obstruction is in the cystic duet, when the bile which has formed in the 
liver can freely llow through the hepatic duet and the ductus choledoehus, 
so that there is no reason for the oeeurrenee of icterus; the gall-bladder 
will, at the same time, either atrophy or distend. In the latter ease, serous 
transudation in the gall-bladder will cause the development of dropsy of the 
gall-bladder, or empyema of the gall-bladder will be brought about by 
inflammation and suppuration. It is trite that here also, during a certain 
period of the affection, the bile which was originally retained in the 
gall-bladder is resorbed ; however, this resorption takes place slowly and 
the total amount resorbed is so small that no icterus takes place. Jaun- 
dice sometimes even fails to make ils appearance in incomplete occlu- 
sion of the hepatic or choledoehus duet, because sufficient bile passes, so 
that a more marked resorption of bile into the lymph vessels and the blood 
does not take place. But, in the last-named cases, the obstacle is usually 
sufficient to cause a stasis of the flow of bile and with it pronounced 
jaundice. 

Symptoms and Effects of Jaundice. — The diagnosis of jaundice , there- 
fore, forms in most eases the starting-point for the diagnosis of occlusion 
of the hile duets. The diagnosis becomes positive as soon as the jaundice 
is fairly pronounced. The well-known signs of abundant resorption of 
bile are: Yellow discoloration of the skin and mucous membranes (which 
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become more marked upon dielodgment of the blood by pressure) appear- 
ing a few days after the occlusion of the biliary passages, discoloration of 
the fusees to a whitish-gray, clay-coloured appearance; if the bile is en- 
tirely prevented from flowing, dryness and larger fat-content of the stools, 
intensely disagreeable smell or peculiarly sour odour of the dejecta and 
the flatus. 

The abundance of fat in the stools in jaundice is caused by the omission of bile 
in the intestinal contents which, as has been previously explained, forms the most 
essential factor in the intestinal tract. The unresorbed fat which is passed with the 
excrement, is excreted eitheT in an undecomposed condition, or as calcium, magnesium, 
or sodium-soap of the higher fatty acids in the shape of needle or bundle crystals. 
The fat in the icteric stools causes their exquisitely white colour ; of course, the want 
of bile pigment contributes to the discoloration. 

The cause of the foul smell of the excrement of the jaundiced individual is prob- 
ably in the main due to the fact that the insufficiently absorbed fat encloses the al- 
bumin bodies in the intestine, prevents their resorption, and thus favours putre- 
faction. It may also lx» that, although a general antiseptic action of bile has an yet 
ml been demonstrated, owing to the absence of bile, some varieties of bacteria develop 
more in the intestine, thus causing certain processes of decomposition to develop more 
markedly. 

The condition of the urine is, above all, important for the diagnosis, and 
jaundice should never he diagnosticated without an exact examination of 
the urine having preceded the diagnosis. Provided a greater resorption 
exists, the urine appears dark-brown with a golden yellow froth , and the 
bile pigment in the urine is chemically demonstrable by means of the well- 
known (iinelin reaction. 

Besides constituents of bile it is often possible to demonstrate albumin in the 
urine of jaundiced patients. The cause of this albuminuria is due to un anatomical 
change (swelling) and disturbance of function of the epithclia of the uriniferous 
tubules by the bile acids. If the irritation of the renal parenchyma is then only en- 
feebled, nothing but a few casts appears in the* urine— i. e., in such cases the chem- 
ical demonstration of albumin will be negative in spite of the presence of casts. But 
as soon as the irritation of the renal tissue becomes more marked and lasts for somo 
time, albuminuria will not be wanting, and then there will sometimes be found the 
pronounced picture of a nephritis with the excretion of blood, epithelial casts, etc., 
in the urine. 

The action of the bile, especially of bile-arid salts, upon the nervous 
system is undeniable in every well-pronounced case of jaundice. The 
patients are apathetic, lose their mental energy, owing to the depressive 
action of the bile upon the brain, become tired and sleepy. Xanthopsia 
occurs sometimes, but very rarely ; furthermore, pruritus and, sometimes, 
urticaria occur. Toxic paresis of the myocardium causes, in the majority 
of cases of jaundice, the (often considerable) decrease of the blood pres- 
sure and of the frequency of the pulse . But it seems that the latter also 
depends in part upon a central stimulation of the inhibition apparatus of 
the heart by the bile constituents, as Wointraud succeeded recently in a 
case of catarrhal jaundice to remove the icteric bradycardia regularly 
by the administration of atropine, which, as is well known, paralyzes the 
peripheral ends of the vagus. Furthermore, the deficient ingestion and 
utilization of food in jaundice leads to disturbances of metabolism, more 
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or less pronounced emaciation, haemorrhagic diathesis, haemorrhages from 
the various organs and, finally, to cholcemic intoxications with delirium, 
coma, convulsions, etc., which, at least partly, may be considered due to an 
increase of disturbances of metabolism. 

Enlargement of the Liver in Jaundice. — Among the local consequences 
of bile stasis upon occlusion of the biliary passages affecting the liver 
proper, there is to be mentioned enlargement of the liver . It is quite 
marked in some eases without our being able to demonstrate another cause 
post mortem than the dammed-up bile. However, this enlargement of the 
liver due to jaundice is not frequent J in my experience, so that I can only 
advise, in case a very considerable enlargement of the organ is demonstrable, 
always to think primarily of other causes of swelling of the liver — carci- 
noma, elephantiasis of the liver, etc. Only after the latter have been ex- 
cluded, is it permissible to make the diagnosis of enlargement of the liver 
due to bile stasis (jaundice liver). It may be, as I have observed, that, in 
such cases of liver enlargement due simply to jaundice, the volume of the 
liver may be quite large and its consistence coarse; but both size and hard- 
ness of the organ may sometimes, according to my experience, be entirely 
reduced by an energetic Carlsbad “cure.” If jaundice persists for some 
time , the liver may, on the other hand, owing to the reduction of its cells, 
be gradually reduced below its normal volume . 

The Gall-Bladder in Icterus. — It is of the greatest importance to deter- 
mine the conduct- of the gall-bladder in the given case. This organ enlarges 
in some instances and protrudes as a long narrow tumour in the right para- 
sternal line, below the border of the liver, to be separated from the contours 
of the liver by percussion and palpation. But palpation will give reliable 
results in this case only if the distention of the gall-bladder is very consid- 
erable, so that the organ forms a firmly elastic tumour, coarse to the touch. 
However, it is regrettable that in most cases, in order to determine the 
size of the gall-bladder, wc are restricted to percussion, which generally, es- 
pecially if the bladder is but moderately filled, gives only uncertain results. 

Diagnosis of the Location of the Occlusion of the Biliary Passages. — If 
it is possible to determine by percussion or palpation an ectasis of the 
gall-bladder, it points, with prevailing jaundice, to the ductus choledochus 
(below the entrance of the cystic duct) as a scat for the obstruction to the 
flow of bile, whereas, in case of occlusion of the hepatic duct and its 
branches, of course, no filling of the gall-bladder can occur. If the cystic 
duct is occluded, it is also possible, as has been stated, that ectasis of the 
gall-bladder occurs, either by transudation or by inflammatory exuda- 
tion and suppuration in the gall-bladder ; but icterus is not present in that 
case. It is therefore possible to diagnosticate the location of the occlu- 
sion of the biliary passages by observation of an eventual coincidence of 
jaundice and dilatation of the gall-bladder. Exceptions to the given rules 
occur, although rarely, when special conditions (for instance, valve-like, 
incomplete closure) modify the usual effects of obturation of the biliary 
passages in the given case. 

Diagnosis of the Cause of the Occlusion. — The diagnosis of occlusion 
of the biliary ducts always remains incomplete, unless the various causes 
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of tk is obturation which come into consideration are discussed in a differ- 
entio-diagnostic respect, and the decision rendered in favour of one or the 
other. 

But there are many causes of obturation of the bile passages, and it is 
therefore advisable, for convenience sake, to discuss them in three cate- 
gories. 

Obturation of the Lumen of the Bile Duets; Catarrh of the Bile Duets. 

— 1. Deposit of an obstruction in the lumen of the bile ducts. In the first 
place, the frequent catarrh of the bile ducts is to be thought of, which 
by swelling of the bile-duct mucosa and formation of mucous plugs, leads 
to the obturation of the biliary canals; the resistance to the flow of bile 
from the bile ducts need be but very insignificant, because the pressure of 
the secretion of bile is but weak. A duodenal catarrh may also give rise 
to retention of bile, by a swelling of the mucous membrane in the region of 
Vater’s diverticulum (ampulla of Yater). A catarrhal jaundice may be 
diagnosticated, if the icterus is in connection with an undoubted gastric or 
intestinal catarrh, commences without swelling of the liver, leads within 
a few days to a complete discoloration of the fasces, and terminates without 
pain in the liver within a few weeks. However, in some eases, catarrhal 
jaundice may be protracted for months, for instance if, as I have seen in a 
fatal case of catarrhal jaundice, a lymph gland, which is situated at the 
entrance of tlic cystic duct into the ductus choledochus, swells and forms 
a firm compressor of the lumen of the biliary canal. 

Icterus due to Gall-Stones. — Gastro-intcstinal jaundice is very apt to 
be confounded with jaundice due to cholelithiasis. If it is a question 
of youthful individuals, it is advisable rather to assume catarrhal icterus 
than cholelithiasis, as experience teaches us that the latter almost without 
exception does not occur until after thirty years* of age. Other character- 
istics of cholelithiasis are, repeated colic with chills, eventually fever and 
concomitant vomiting, pain upon palpation of the liver, especially in the 
region of the gall-bladder, and by the liable character of the jaundice and 
of the attacks of pain. Not until it is possible to exclude these two most fre- 
quent causes of icterus due to obturation of the lumen of the bile ducts in 
the given case, more infrequent factors, foreign bodies which have entered 
from the intestine, and especially parasites in the biliary canals should be 
thought of. Relatively most often to be considered here is the echinococcus, 
either by perforation of the sac into the bile duct and obturation of the 
latter by echinococcus cysts, or — at any rate the much rarer case — because 
the echinococcus proliferates originally in the bile ducts. If the icterus is 
to be ascribed to this parasite, the other symptoms of the development of 
echinococci in the liver must be unquestionably present or echinococcus 
cysts must appear temporarily in the stools, vomitus, or sputum. If numer- 
ous as&rides lumbricoides occur in the dejecta, it is at least to be pre- 
sumed that an ascaris which strayed into the bile ducts gave rise to jaun- 
dice, although there can no longer be a question of diagnosis, as little 
as in obturation by liver flukes (diBtoma hepaticum). 

In a case of mjr observation, in which a distoma hepaticum obturated the hepatio 
duct, it was remarkable that, during the course of the affection (probably aooord- 
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lag to the amount of bile that could paw the fwraeite — the autopsy, it is trye, did. 
not give any positive support for this supposition), the jaundice changed in intensity 
without the association of paroxysms of pain, in contradistinction to gall-stones. \t 
in such a case the characteristic ova occur in the stools, it might be possible to make 
this bold diagnosis. 

This case, owing to the rarity of such instances, may be reported here. 

■>A Case of Distoma Hepaticum. — The patient, aged sixty-five years (admitted to 
the hospital July 28, 1880, died August 9, 1880), a lock-tender, two and a half 
weeks previous to his admission to my clinic, was taken ill with loss of appetite and 
pain in the gastric region, on July 20th with jaundice. The appearance of the stools 
was unchanged. 

July 28th . Palpation of the slightly sensitive abdomen revealed, to the right of 
the umbilicus, about three finger-breadths from the median line, a small tumour, the 
skin over which was movable ; the liver proper could not he palpated, the abdominal 
walls being very tense; according to percussion it was enlarged ; the urine contained 
much bile. 

July 20th . The above-mentioned small tumour, which now, with the completely 
relaxed abdominal wall, could be very distinctly felt as a firmly elastic tumour, was 
considered the filled gall-bladder ; but the adjacent border of the liver could not be 
felt; pcrcuasion of the liver does not reveal any enlargement . 

August 2d . Jaundice had decreased, the dulncss of the liver was not increased, 
on the contrary, rather diminished; hut the volume of the gall-bladder was varying . 

August 6th. Liver dulness again increased , whereas the size of the gall-bladder 
again decreased. Death occurred on August 9th, due to a pneumonia of the left lower 
lobe. 

The clinical diagnosis was : obturation of the ductus clioledochus and cystic duct. 
Cause probably a tumour ; gall-stones could not be diagnosticated. 

The autopsy ( Bostrtfm ) showed : liver diminished in all diameters — flabby. Duc- 
tus clioledochus not distended; thickening of the wall and stenosis of the duct imme- 
diately in front of the mouth of the cystic duct ; the hepatic duct contained, about 5 
mm. from its beginning, a liver fluke, after the removal of which dark bile welled out 
of the hepatic duct; the gall-bladder was much enlarged (14 cm. long, 8 cm. wide) 
and filled with a water-white fluid. The intestine contained bileless fa»cal masses, no 
gall-stoneH. The region of the hepatic duct in which the distoma was located, con- 
tained a granulating ulcerating surface, starting from which towards the peripheiy a 
cicatricial stenosis of the ducts had tuken place. 


2. External Compression of the Bile Ducts — Tumours in the Porta 
Hepatis. — In another series of cases of jaundice it occurs that the bile ducts 
are closed by pressure from without. Thus unilocular echinococcus, above 
all, a carcinomatous node of the liver situated at the porta, or a lymph 
gland of the jiorta hepatis which is tubercular, amyloid, or carcinomatously 
degenerated, may compress the bile ducts owing to its growth. These con- 
ditions may be diagnosticated at least with a certain degree of probability 
if t^e clinical picture of the original disease is undoubtedly present, and 
if, in the course of the affection, a jaundice supervene* which develops 
slowly and gradually increases in intensity. If the icterus is the first 
phenomenon and the carcinomatous nodes which become gradually more 
Mid more palpable prominences are the secondary phenomena in the mor- 
bid picture, we may consider .that the canceT formation, as Bomotimcs hap- 
pens, has commenced in the wall of the bile ducts. Carcinomata of the duo- 
denum and of the head of the pancreas may give rise to compression of the 
tile ducts, and may eventually be diagnosticated ns causes of jaundice, if a 
t umo ur is distinctly felt between the sternal and parasternal lines, and if. 
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besides, hasmatemesis, bloody stools, secondary gastrectasis, and cancer 
cachexia take place. 

Other Abdominal Tnmonn. — It happens loss frequently that the bile ducts are 
compressed by tumours of the kidneys, of the omentum, by retroperitoneal , or ovarian, 
or uterine tumours (or sometimes by expansion of the uterus during pregnancy), 
and only when these tumours assume very large dimensions. Their diagnosis does, 
as a rule, present no great difficulties and can, of course, not be discussed here. The 
accumulation of ftrees in the hepatic flexure and in the beginning of the transverse 
colon may also be the cause of compression of the biliary passages. Demonstrable 
chronic obstipation or development of symptoms of intestinal stenosis, the uneven, 
but doughy feel to the touch, condition of the tumour, its diminution by purges and 
enemata secures the diagnosis in such cases— especially if these therapeutic meas- 
ures not only cause the disappearance of the tumour but ulso that of the icterus. In 
rare cases. Anally, it muy be that an aneurysm is found to be the cause of the obtura- 
tion of the biliary passages. In that case, it is a question of an enormous aneurysm 
of the abdominal aorta, reaper! holy of the cudiac, hepatic, or superior mesenteric 
arteries. To diagnosticate the last named aneurysm, it would be necessary, at all 
events, to palpate a distinctly pulsating tumour and to hear murmurs over the latter. 
These were, in the few hitherto observed cases, supplemented by abundant humm- 
temeses and neuralgic pains caused by pressure of the aneurysm upon the nerve 
plexuses. 

Common to nil the last-named affections causing a retention icterus is 
that, owing to their compressing the biliary passages from without at the 
porta hepatis, almost without exception, besides the biliary duels the adja- 
cent portal rein is affected by the pressure. Therefore , the symptoms of 
icterus are in such cases associated with those of portal-vein engorgement, 
ascites , etc., a very important fact diagnostically. 

3. Perihepatitis, Hepatic Syphilis, Duodenal Ulcers, Cholelithiasis. — 
The last-named remarks will hold good mostly for those eases of obtura- 
tion of the bile ducts which are still to be discussed, and which are caused 
by processes of cicatricial atrophy . Thus, it is possible that perihepatitis 
may become the cause of icterus and be diagnosticated, if a peritoneal fric- 
tion sound Incomes palpable and audible in the region of the liver; then 
it may be that, in the course of syphilis of the liver, if the atrophying con- 
nective tissue constricts the bile ducts, retention icterus develops, and, in 
the same manner, jaundice may occur in consequence of a cicatrized duo- 
denal ulcer. This latter condition may be diagnosticated with a certain 
degree of probability if, in connection with a duodenal ulcer (the symp- 
toms of which coincide in general with those of gastric ulcer)’, gastrectasis 
arises without the possibility of demonstrating a tumour at the outlet of 
the stomach or in the duodenum, and a high-graded, incurable jaundice 
which does not change in intensity occurs. If the latter develops in con- 
nection with cholelithiasis with passage of stones, and if, with the appear- 
ance of jaundice, the formerly frequent attacks of eolie disappear perma- 
nently, t stenosis of the bile ducts may be thought of, caused by cicatrices 
of ulcers which arose in the respective bile duct due to the passage of 
stones. 

if the obturation to the flow is not so marked that the lumen of the bile duets is 
totally occluded ; if, therefore, jaundice is only moderate and the faeces not completely 
discolored, the diagnosis, that jaundice is caused by a stenosis of the biliary passages, 



ACUTE FEBRILE INFECTIOUS JAUNDICE 


213 


is wanting in its best support. Now other affections, besides those named, which 
lead to incomplete jaundice, are to be considered — namely, the various affections of 
the liver already mentioned, which in their course give rise to jaundice: Hyperamia 
of the liver, abscess, carcinoma, cirrhosis of the liver und, above all, connective-tissue 
hyperplasia of the liver and multiloeular echinococcus (see table, p. 221). 

In connection with the varieties of jaundice so far discussed we must consider 
another form of jaundice which has been frequently observed recently and which rep- 
resents an independent disease ( morbus sui generis), “Weil’s disease’* 


ACUTE FEBRILE INFECTIOUS JAUNDICE-WEIL’S 

DISEASE 

Pathological Picture. — In 188fi A. Weil described in detail a disease which until 
then was unknown, the most essential symptoms of which presented a rather well- 
deiined clinical picture, and the existence of which has, since then, been determined 
by a great number of obsei vers. The disease commences acutely with fever without 
prodiomes, suddenly with nr without pronounced chills, mostly with headache, ver- 
tigo and lest less sleep, romihng and diarrhaa , remarkable weakness , w hich symp- 
toms, on the second day, aie followed by maiked muscular pains , which are increased 
upon pressure. The temperature of the body rapidly rises to 103° F. to 105° F., and 
remains, with slight morning l emissions, at this height from three to six days; the 
pulse is correspondingly frequent. With an increase of the nervous symptoms — i. e., 
with supervening deliiium and somnolence 1 — jaundice of varying intensity sets in on 
the third to the sixth day, sometimes even with the appearance of clay-coloured 
stools, painful swelling of the lirer , and enlargement vj the spleen , as well ns neph- 
ritis. These symptoms aie frequently associated with hirmon hages of the skin and 
of the mucous membranes; epist.ixis, bloody sputa, bloody vomit, blood in the urine 
and stools, ecchymoses; rarely exanthemata, herpes, roseola, etc. During the sec- 
ond week the fever falls by lysis and diminution of the swelling of liver and spleen, 
of albuminuria and ceiehral symptoms, especially also of the pains in the muscles, 
which, however, remain sensitive and still' lor some length of time. After about a 
week of absence of lever and appaient convalescence, in about one half of the cases 
a relapse occurs of the nun bid sgmptums in a milder form , lasting about five to 
eight days, fever, ineiease of jaundice, albuminuria, etc. In cases that terminate 
fatally, the severe neivous symptoms and the hamiori hages as well as the urrcmic 
symptoms again become prominent. To the symptom-complex, during life, the fol- 
lowing correspond at the autopsy: parenchymatous degeneration and cellular infiltra- 
tion of the liver and the kidneys, enlargement of the spleen and luemorrhagcs in 
various organs, among others also in the intestine with superficial erosions of the 
mucous membrane of the IhiwcIh. 

Differential Diagnosis. — The claim of Weil's disease as an independent infectious 
malady is partly pro\ed hv the tact that it is essentially different in its symptoms 
from the clinical picture of other infectious diseases that take a similar course, und 
“partly secured b\ the demonstration of a specific hactciial generator of the disease 
by H. Jiiger. Weil’s disease distinguishes itself under all circumstances from re- 
lapsing fever, with which it has in common the fever, muscular pains, cerebral symp- 
toms, swelling of liver and spleen, inflammatory irritation of the kidneys and the 
relapse, by the absence of relapsing fever spirilli in the blood; this also holds good 
for the differentiation of Weil’s disease from that variety of relapsing fever which 
is distinguished by the prevalence* of jaundice — namely, “ bilious typhoid ” which 
otherwise cannot lie distinguished in its symptoms from Weil's disease. Vrypto- 
genetic sepsis may also eventually present a pathological picture which is similar 
to Weil's disease, inasmuch as in the former are also observed paienchymatous swell- 
ings of the abdominal organs, diarrhoeas, lacmorrhages, and jaundice. A mistake, 
however, is scarcely |iossihle after some oliscrvation. The exquisitely remittent or 
intermittent fever with frequently recurring chills, the absence of an unquestionable 
relapse, the occurrence of endocarditis, arthritic suppurations and pains in the bones 
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In the course of the disease, etc., are such typical symptoms in the morbid picture 
of septicopyemia that the differential diagnosis between this affection and Weil's 
disease cannot long be in doubt. More difllcult is the differentiation from purulent 
cholangeitt* , the most striking symptom of which is also a febrile jaundice which 
develops on an infectious basis. The diagnosis in this case is principally supported 
by abscess formations in the liver which supervene in cholangeitis, by the intermit- 
tent character of the fever and the aetiology of the case, especially the previous occur- 
rence of gall-stone colic. It is well known, finally, that jaundice occurs in rare cases 
as a complication of enteric fever; if iu this cose, besides enteric fever, enlargement 
of the spleen, diarrlnea, and severe nervous symptoms, there also develop swelling of 
the liver and nephritis of a severer grade, the diagnosis of Weil's disease may become 
questionable, especially as an eruption is sometimes observed in the latter disease 
also. Jlut in reality the differential diagnosis between both affections is easy, be- 
cause enteric fever does not commence suddenly and not often with a severe chill, 
and jaundice is not observed as an initial symptom in typhoid fever; furthermore, 
because the severe cases of enteric fever which arc associated with enlargement of 
the liver, take a much slower course than in Weil's disease; changes in the respiratory 
organs occur in enteric fever as a rule, in Weil's disease only in exceptional cases, etc., 
and, lastly, the positive result of the Uruber-Widal reaction in enteric fever does 
away with the diHiculty in the diagnosis. 

Bacteriological Findings and AStiology. — The diagnosis of Weil’s disease will 
probably in future gain considerably in certainty by the bacteriological examination 
of the special case. For, according to the interesting discovery of H. Jiigcr, Weil’s 
disease possesses a specific generator in the bacillus proteus fluoiesccns which he 
found in cases of infectious jaundice. This variety of bacilli, of exceedingly varying 
Bize and form, from the smallest coccus-like calibre to long threads, almost constantly 
of a green fluorescence, is, the same as all the proteus varieties, in direct connection 
with putrefaction. While the proteus, ns a rule, causes disease but rarely, it appears 
that, under conditions favourable for its development (if the nutritive medium is 
rich in nitrogenous substances, by repented passage through the animal body, etc.), 
it becomes distinctly puthogenctic — i. c., that it is able to enter the blood and the 
tissues of the body and to cause a severe septic infection. Clinical facts also point 
to this connection of Weil’s disease with putrefactive processes, thus the observation 
of Fiedler, that the disease occurs remarkably often in butchers, and, above all, the 
result of H. .Juger's investigations. This author saw Weil’s disease occur after bath- 
ing in a river that was contaminated by corpses of fowls which at autopsy showed 
Higns of jaundice and enteritis and from the organs of which the same ( mice-infecting 
or killing) proteus could be cultivated as from the organs of patients who had died 
of Weil’s disease. The demonstration and culture of the pathogenetic proteus variety 
was also successfully accomplished with the sediment of the urine of living patients 
suffering from infectious jaundice, so that the examination of the urine of persons 
who suffer from questionable Weil’s disease will, in the future, be of vulue in a dif- 
forcntio-diagnostic respect. 


CHOLELITHIASIS 

The autopsy reveals, in many cases, gall-stones which during the life of the pa- 
tients never gave rise to symptoms. Even if a large number of gall-stones accumulates 
in the gall-bladder, they can be but rarely felt through the abdominal wall; if I Suc- 
ceeded recently in doing so, I consider it as an accidental incidence of favourably sit-$ 
uated cases. As a rule, we have rather to depend ifpon a symptomatic picture which 
corresponds to the migration of the stones, in the biliary passages. ^ ^ 

Gall-Stone Colio. — The most prominent phenomenon in this picture is gall-stone . ; 
colic, which, however, is by no means always typically developed, and whiclfemani-* 
feats itself by the occurrence of severe paid! in the right hy pochondri urn; they*' 
usually commence nliout four or five hours after a meal and generally extend towards 
the epigastriums however, they are conceptrated ifthre in the right half of the abdo- 
men an# occasionally radiate particularly to the* right shoulder-blade aa#M|)D. At 
thtfpraie time trills occur, and intermittent fever (similar to the “ reft 
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catheterisation of the urethra), icterus, swelling of the liver, vomiting, hieoough 
(singultus), diminished diuresis, a feeling of fainting or actual unconsciousness, and 
convulsions. The duration of the attack varies; it lasts for hours and days, and it 
may end abruptly. 

Jaundice. — The condition of the gall-bladder and the appearanoe of jaundice re- 
quire special discussion. Icterus is an important but by no means constant accom- 
paniment of the attacks of colic, appears one half to one day after the lodging of the 
storfe, and may last for some time after the paroxysm of pain has passed away— 
namely, when the stone stops in its course and causes a more lasting closure of the 
bile ducts. Jaundice is absent if the stone is located in the cystic duet . If the stone 
returns to the gall-bladder, as happens occasionally, its movement is of no conse- 
quence, after the paroxysm of pain has passed; if it remains in the cystic duct, the 
colic is followed by dropsy of the gall-bladder. If the stone is located in the ductus 
choledochus, the gall-bladder becomes filled with bile and may — at least in some of the 
* cases of gall-stone colic — 6c felt as an clastic tumour as early as during the attacks, 
even several hours previous to the onset of the colicky pains ( Gerhard t ) . Owing to 
the occlusion of the ductus choledochus by gall-stones (in contradistinction to ob- 
struction of the choledochus from other causes) there develops, as experience proves, 
more frequently than the dilatation of the gall-bladder, which wds to be expected, 
atrophy of the gall-bladder , inasmuch as an inllammation in the bile ducts, which is 
caused by the gall-stones, spreads to the gall-bladder and its surroundings and, by 
pressure and processes of wasting, causes an atrophy of the gall-bladder. A systolic 
blowing murmur is also sometimes heard at the onset of the attack. After a severe, 
long-laRting attack there also usually remains, as Gerhardt has found, in the region 
of the gall-bladder a circumscribed, peritoneal, audible, and sometimes palpable fric- 
tion sound which rises and falls with the respiration and is due to circumscribed in- 
flammation of the peritonaeum at the gall-bladder and the adjacent portion of the 
peritoneal coat of the liver. Tho peritoneal pain, which is in connection with it 
and which differs in character from colicky pain, may persist for days after the 
colicky attack has passed away. Jn other rases the affection is not restricted to this 
circumscribed peritonitis, but a perforation of the bile ducts will occur, formation of 
fistula and expulsion of the stone by various routes, through the skin, the intestine, 
when symptoms of ileus may occur (sec enterostonosis ) , through the urinary tract, 
into the peritonaeum, etc. It may also occur that impacted gall-stones, if suppurative 
cocci enter from the intestine through the end portion of the choledochus which is 
not washed by the flowing bile, cause cliolangeitis and pylephlebitis suppurativa or 
abscess of the liver . For an example of this possibility, see p. 190. 

Differential Diagnosis. — If we try to impress this symptom-complex as 
sketched above in its main characteristics, upon our mind, it is usually 
easy to make the diagnosis of cholelithiasis. However, there are numer- 
ous deviations from this typical picture, and every experienced diagnos- 
tician knows how often the diagnosis of gdll-stouc colic is a doubtful one 
and requires careful differentio-diagnostic considerations: 

Gastralgia. — In the first place, the question often arises whether gall-stone colic 
or gastralgia be present. Gastralgia is favoured by the following symptom s: The ex- 
ternally visible change in the gastric region, the distention on relaxation of the 
same, the termination of the attack with eructation, the eventual diminution of the 
pain by pressure upon the epigastrium, where, as in gall-stone colic, the pressure upon 
the liver 'tpln the region of the gall-bladder) is painful. Of course the diagnosis be- 
comes dear It the gall-bladder bulges out jglobularly, if jaundice sets in after the 
attadRf of colic, and gall-stones are ^passed in the natural manner with the forces. 
However, the last-named symptoms (jaundice, etc.) are, as previously mentioned, 
not ndeenary sequels of an attack of gall-stone colic, and, at any rate, should not be 
o during the first days 'of the attack when the diagnosis is doubtful. The 
moqjb useful characteristic i% i&my experience, the painfulufis of the liver. 
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^specially of its border upon pressure in the region of the gull-bladder ; if this is not 
present, I leave the diagnosis in suspense until better diagnostic criteria become 
evident. 

G&strlo Ulcer. — Still more dillieult is often the differential diagnosis Mwecii gall- 
stone colic and ulcer of the stomach or duodenal ulcer with cardialgia. 1 know of 
more than one case in which gastric ulcer was assumed for some time until u Carls- 
bad “cure” brought out gall-stones and proved the diagnosis of ulcer to tie wrong. 
The fact that in the,-** ulcerative processes, according to their anatomical seat, the 
pain is most frequently localized just in the region of the pylorus, near the gall- 
bladder, and that the palpation of those places causes pain, and excuses the error, 
especially because tin* impetus for the onset of the paroxysms of pain ill gall-stone 
colic, as well as in gastric ulcer, is quite usually given by the ingestion of food. It 
is true, the injurious effect of the latter in gall-stone colic is not so constantly demon- 
strable as in ulcer, in which, besides, less the ingestion of food as such than the 
quality of the latter causes the occurrence of the attacks of pain. It is iiIso"bf im- 
portance in the differential diagnosis that the pains in cholelithiasis often, after 
having lusted a short while, alternate with periods of entire well-being, while in 
ulcer of the stomach or duodenum the paroxysms of pain recur daily for weeks and 
months, and occur with a certain regularity upon change of position, ingestion of 
food difficult to digest, etc. It also points directly to the existence of an ulcer of the 
stomach if the vomitus contains abnormally large amounts of acid. If the acidity is 
normal, or 1>elow normal, no conclusions can be drawn from it, because this occurs in 
ulcer of the stomach ns well, and probably sometimes also in duodenal ulcer. Swell- 
ing of the gall bladder and jaundice, on the other hand, decidedly aie in favour of the 
character of the disease being gall-stone colic, as jaundice is extremely rare even in 
duodenal ulcer. 

Benal Colic, etc. — I'olies due to stone in the kidneys rarely give rise to ink- 
takes. The seat of the pains in the lumbar region and their radiation along tfce 
ureter towards the testicle and glans penis point to another cause of the origin of 
tho paroxysm of pain than the liver, although the spreading of the pains to the upper 
half of the body and vomiting may be common to both attacks. The excretion of 
urine shows, although not always, frequently deviations from the normal. It is voided 
ill small quantities, is dark, eon tains blood or mucus and, usually, sediment. 

Other painful affections of the abdomen, such as peritonitis, typhlitis, intestinal 
colic, lead colie, etc., are not very apt, upon careful observation, to be confounded 
with gall-stone colic; but the diagnosis will, correctly, often be doubtful for some 
time. Thus it may sometimes occur that in general peritonitis the* distention of the 
nlMlomen and its painfulness to pressure are absent, while, on the other hand, collapse, 
diminution of urine, and other symptoms, which are also found in gall-stone colic, 
may erroneously point to the existence of a peritonitis. Naunyn recommends that the 
mode of respiration be obsened. In such cases, in diffuse peritonitis, owing to the 
arrest of the diaphragmatic mo\cmcnt caused by it, the respiration is purely costal, 
in contrast to the condition in cholelithiasis. 

Nervous Liver Colic . — S curat ym of the liver , which, it is true, is slightly prob- 
lematical in character, cannot at all he distinguished from cholelithiasis if the latter 
runs its course without jaundice, without swelling of the gall-bladder, and without 
the diagnostically significant friction sound in the region of the gall-bladder. This 
will be the ease if tho stone wiiieli enters the cystic duet, after a short stay, returns 
into the gall-bladder; and this, it seems to me, according to wdiat I have seen and in 
view of the fact that the gall-bladder undoubtedly is the main location for the forma- 
tion of gnll-stones, occurs frequently. On the other hand, if no frietion sound occurs 
after several attacks of colic, the diagnosis of “ nervous colic of the liver ” is at least 
probable, especially if the colie occurs in nervous, amende individuals and alternates 
with other neuralgias. In such a case it may be ussumed that contractures of the un- 
striped muscular fibres, which end in the walls of the bile ducts, produce the colic- 
like pain. 

Malaria — Intermittent Hepatic Fever [ Charcot]. — But a mistaken diagnosis is 
liable to happen in on entirely different direction, a confounding of cholelithiasis with 
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malarial fever , if cholelithiasis runs its course simulating the clinical picture of an 
intermittent fever. Aside from the fever already mentioned which (even without any* 
iiithuiiination and suppuration of the biliary passages) may accompany the colicky 
attack itself, sometimes a morbid picture is observed which, in connection with an 
attack of gall-stone colic, takes its course with jaundice, swelling of the spleen, and 
severe attacks of fever which may last for weeks (“ intermittent he pa tic fever 9 *). 
It is caused by u purulent cholangeiliR. brought about bv the action of virulent intes- 
tinaf bacteria (especially bacillus eoli communis ) which, under normal conditions, 
are found regularly in the most inferior portion of the ductus choledoch us and be- 
come dangerous only when a stasis of bile occurs, especially by gall-stones. Then the 
bacteria may, with deficient How of the secretion, multiply, migrate deeper into the 
bile ducts, and cause suppuiation in and around the biliary passages. The diagno- 
sis of this intermittent hepatic fever assumes a firmer basis if the pronounced symp- 
toms of liver abscess .develop. The same ns by gn 11 -stones, it is ]>ossiblc that, occa- 
sionally, a suppurative cholnngeitis may develop upon long-lasting bile stasis, espe- 
cially in neoplasms. 'Hie differentiation from malaria is not dilTicult after some 
observation. In contrast to the condition in this nlfcction, the swelling of the spleen 
in intermittent hepatic fever is moderate, jaundice predominates, and gradually one 
or the other symptoms of sepsis becomes prominent; whereas in malaria the inter- 
mittent fever runs a more typical course, quite regularly intcrmiltcnt, the swelling of 
the spleen is larger and constant, the examination of the blood eventually shows the 
presence of plasmodia, and quinine acts specifically. 


DISEASES OF THE GALL-BLADDER 4 

The gall-bladder, as an integral part of the biliary duets, always takes 
part in all affections of the latter; cholecystitis, etc., therefore, which occur 
in the train of cholnngeitis, are simply symptoms of those affections. It 
becomes different, however, if the affection of the gall-bladder assumes a 
more independent character, or becomes so prominent in the? pathological 
picture that it is easily accessible for the diagnosis. Only three affections 
of the gall-bladder are of clinical diagnostic significance in this respect: 

(Edema of the gall-bladder , the impaction of stones in the same , so that 
it becomes palpable as a hard tumour, and carcinoma of the gall-bladder. 

(Edema of the gall-bladder consists in a distention of the organ by 
serous fluid which, in consequence of transudation from the blood-vessels 
of the gall-bladder wall, takes the place of the gradually resorbod bile. 
It is presupposed in ibis case that the bile can no longer flow through the 
cystic duet into the gall-bladder, either because a carcinomatous node or a 
stone, etc., obstructs the communication with the biliary canals, or because 
a cholangeitis prevents, by a tough mucous plug, or by adhesive eoaleseenee 
of the duet walls, the entrance of bile into the gall-bladder. Especially 
valuable for the diagnosis is the most frequent cause of (edema of the gall- 
bladder, cholelithiasis, in comparison to which all other ^etiological factors 
become insignificant. The symptom most essential for the diagnosis is the 
demonstration of a smooth, firmly elastic tumour of the long shape of the 
gall-bladder in the parasternal line which protrudes over and beyond the 
sharp border of the liver. The adhesion of the tumour to the liver is proved 
by the respiratory locomotion . The tumour is also capable of lateral move- 
ments upon palpation and upon change of position of the patient. The 
motility may eventually be very considerable, as a recent case taught me, 
in which the tumour the size of an egg (which on laparotomy proved 
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to be the gall-bladder filled with pus and stones), could be displaced far to 
the left in the epigastrium. The circumference of the tumour can be 
defined by percussion; but only palpation gives positive results when the 
gall-bladder is filled completely, and if the fundus can be grasped between 
the fingers. However, in this case the symptom is missing that otherwise 
points most unquestionably to the fluid contents of the tumour, viz., the 
sensation of fluctuation. 

Differential Diagnosis of (Edema of the Gall-Bladder. — After it has been deter- 
mined that it is n (juration of a tumour of the gnl I -bladder, of tumour that is not 
solid, it liecotnra necessary to consider, respectively to exclude, other tumours in 
the neighbourhood of the gall-bladder which contain fluid, viz., abscess and echino- 
coccus cyst. Form and location of the tumour, which commences exactly at the bor- 
der of the liver — ». c. f docs not extend to the surface of the liver — here protect against 
a wrong diagnosis. Next arc to be excluded ovarian cysts which extend to the region 
of the gall-bladder, and hydronephrosis. As it is possible that the tumour in dropsy 
of the gall-bladder sometimes assumes excessive dimensions (tlic size of a head and 
more) and, of course, is not accompanied hy icterus, confounding it with such cysts 
is possible; but against this, apart from the form of the tumour, the determination 
of a direct connection of the same with the liver, especially inspiratory locomotion 
and the absence of expirntory fixation of the tumour, is important, whereas the 
demonstration of a connection with the kidney and the sexual organs cannot be 
accomplished ; furthermore, the observation of a more irregular , lateral growth points 
absolutely against the presence of dropsy of the gall-bladder. 

Impaction of the Gall-Bladder with Gall-Stones.— If the tumour, as happens in 
complete filling of the gall-bladder with fluid, is very resistant, so thnt there may be 
doubts os to its cystic character, the question suggests itself whether a carcinoma 
of the gall-bladder, or an organ distended hy an enormous accumulation of stones, 
might not be present. Tumours of the gall-bladder brought nlunit by the last-named 
contingency are relatively frequent, but generally easy to recognise by palpation, in- 
asmuch ah thereby a stony, sometimes distinctly uneven condition of the surface can 
be noticed. It is much rather possible to confound a resistant tumour caused by 
oedema with a carcinoma of the gall-bladder, which we shall briefly discuss in the next 
paragraph; it may be stated in advance that a combination of cholelithiasis and car- 
cinoma of the gall-bladder is quite common. 

Garolnoma of the Gall-Bladder is, upon the whole, a rare uffeetion; it occurs 
either as primary cancer, or it originates, having spread by continuity, from a car- 
cinoma of the liver or of an adjacent abdominal organ. The symptoms which render 
the diagnosis feasible are cancer cachexia and a hard, uneven, slowly growing tumour 
restricted to the region of the gall-bladder. Other symptoms, which were also ob- 
served in cancer of the gall-bladder, viz., vomiting, sometimes hicmatemesis, bloody 
dejecta, jaundice, ascites, are of no value in the diagnosis, and only of some clinical 
significance in so far as it is necessary to know that the above-named symptoms have 
frequently been observed in carcinoma of the gall-bladder, in order not to exclude the 
presence of cancer of the gall-bladder on account of their presence Hnd erroneously to 
adsume instead a cancer of the pylorus, duodenum, or transverse colon ; jaundice was 
observed in the majority of cases— in about 70 per cent. Primary carcinoma of the 
gall-bladder almost always occurred im combination with gall-stones, and, according 
to the recent investigations of If. Zenker, it is very probable that carcinoma of the 
gall-bladder may originate in the formation of ulcers and cicatrices in the wall of the 
gall-bladder, stimulated by the gall-stones, as is similarly the case in cancer of the 
stomach. It is remarkable that women are attacked much more frequently than men 
(3 to 1), which may possibly be due to the predisposition of the female to chole- 
lithiasis. 
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DISEASES OP THE BLOOD-VESSELS OP THE LIVER 

PYLETH ROM BOSIS— PYLEPH LEBITIS 

Diagnostic Criteria Favouring Pylethrombosis. — The diagnosis of occlu- 
sion of the portal vein is bused upon the subsequent symptoms of portal- 
vein stasis which were discussed in the diagnosis of cirrhosis: Ascites, 
swelling of the spleen, haemorrhoids, gastric and intestinal hyperemia 
which may be increased to hemorrhage. If this symptom-complex is com- 
pletely developed, we may conclude that the circulation of the portal-vein 
blood in the liver is obstructed ; but, whether the trunk, as in pylethrom- 
bosis, is obstructed by a thrombus, or whether the various branches , as in 
cirrhosis, arc constricted by a diffuse atrophic process, can never be deter- 
mined at once. Only if the symptoms of portal-vein stasis develop to their 
fullest intensity very rapidly — i. e., within a few days — it may be assumed 
that an occluding factor has become prominent which does not affect the 
various branches and capillaries of the vessel, but the trunk of the portal 
vein. 

If we consider that nn indurative atrophy of the liver, with lobulation of the 
organ, seems to develop secondarily as a consequence of the occlusion of the portal 
vein, it follows that in this respect also cirrhosis of the liver must resemble the 
picture of pylethrombosis, and, on the other hand, cirrhosis of the liver hnA par- 
ticularly been found to be the most frequent enuse of pylethromhosifl. The differen- 
tial diagnosis , therefore, should consider principally the rapid development of the 
stasis symptoms and, furthermore, consider, above all, the wtiology of the individual 
case. 

JStiological Diagnosis. — We must investigate whether these symptoms of rapidly 
occurring portal vein stasis generally develop in marasmus and deficient circulatory 
conditions, or whether there is a reason for compression of the portal-vein trunk in 
a demonstrable cirrhosis of the liver, syphilis of the liver, cancer of the livCr, gall- 
stones, chronic peritonitis with atrophying cicatricial formations, or in tumours of 
adjacent organs (cancer of the stomach, tumours of the duodenum, pnncreasi or ab- 
dominal glands, etc.) which, growing towards the porta hepatis, may eausc a com- 
pression of the portal vein from without. 

. Suppurative pylephlebitis is accompanied by intermittent fever, associ- 
ated with chills and the other signs of septic infection — swellings of the 
joints, pulmonary metastases, severe disturbances of the cerebral activity, 
and general loss of strength. The symptoms that point to the special affec- 
tion of the liver and portal vein are pains in the liver, jaundice, which is 
present at least in the majority of cases and indications of portal-vein stasis 
(ascites, diarrhoea, dilatation of the veins, of the abdominal wall, all in 
a moderate degree and inconstantly developed). Enlargement of the spleen 
is almost constantly present, because other causes than portal-vein stasis, 
especially septic infection as such, contribute towards its development. The 
liver is not enlarged unless abscesses develop in the organ. A suppurative 
peritonitis may supervene in the coarse of the affection. 

■Stiological Diagnosis. — The diagnosis of suppurative pylephlebitis is 
always one of the most difficult to make. Only if the above-named symp* 
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toms arc present in their entirely, the diagnosis may be made, and even 
then only if, at the same time, a special cause of suppurative pylephle- 
bitis may, with certainty, or at least with great probability, be supposed — 
i. e., an inflammatory area in the region of the portal-vein roots or of the 
umbilical vein in the newborn. Ulcerative and suppurative processes in 
the region of the cavum, due to perityphlitis, are primarily the causes 
which lead to suppurative* pylephlebitis, less frequently hannorrhoidal in- 
flammations and ulcers of tin* stomach ; furthermore, mesenteric and splenic 
abscesses. It is also possible that gall-stones may produce a puriform 
thrombus in the adjacent portion of the portal vein, as we have seen in 
a previously reported case. 

Differential Diagnosis between Suppurative Pylephlebitis and Abscess of 
the Liver. — So far the axiology of suppurative pylephlebitis and abscess of 
tin* liver coincide. The latter, as is well known, also develops most fre- 
quently through tin* introduction of pus into the liver by the portal-vein cir- 
culation, or follows a suppurative pylephlebitis as a subsequent manifesta- 
tion. This latter affection, therefore, is congruent in some of the cases with 
abscess of the li\er, and, when inflammations in the region of the portal 
vein are demonstrable, a consecutive formation of abscesses of the liver 
besides pylephlebitis, or pylephlebitis without the development, of such, can 
only be separated when the abscesses have developed towards the surface 
of the liver and are palpable. Abscess of Hie liver, arising in another man- 
ner than by suppuration of the portal vein (by means of the hepatic artery, 
etc,), is differentiated from suppurative pylephlebitis only by the fact that 
in the latter the symptoms of portal-vein stasis are developed to a certain 
extent. On the other band, in genuine eases of pylephlebitis there is miss- 
ing, in contrast to abscess of the liver, swelling of the liver, especially 
enlargement of the liver upward into the right half of flu* thorax, and no 
indication of formation of a prominence and decrease in consistence at the 
surface of the liver. 

ANEURYSMS OF THE HEPATIC ARTERY 

This very rare affection manifested itself, in the eases so far observed, by a tumour. 
The latter should pulsate and show murmurs upon auscultation : however, these symp- 
toms of aneurysm are only theoretically constructed to the demands of diagnosis. 
What, so far, has actually been observed, were format emeses or bloody stools, almost 
always jaundice due to compression of tin* biliary duets, and neuralgic pains in the 
region of the liver or epigastrium, caused by pressure of the tumours upon the nervous 
plexuses in the porta heputis. 

A positive diagnosis of aneurysm of I he hepatic artery is, therefore, 
impossible, and only a provisional diagnosis should be attempted in very 
rare cases. 

To facilitate the diagnosis of diseases of the liver, T append n table containing a 
compilation of the most important diagnostic factors to he considered. According to 
the details discussed, it is scarcely necessary to emphasize that what is stated in the 
table duly corresponds to the usual condition of the symptoms of the various hepatic 
diseases, and that exceptions to this rule have not been considered. 
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farther down in the column it is quoted. 



DIAGNOSIS OF DISEASES OF THE 

PANCREAS 


Introductory Remarks. — Important as is the 1 rule which the pancreas plays 
physiologically, exhaustively as it lias been studied for decades, the effect of its secre- 
tions is still doubtful, and little have we succeeded as yet in detei mining the clin- 
ical symptoms which, ret/ufartp or unite n / tainlij, coriespotid to the affections of the 
panel eas as the expression of a suspended or pathologically alleied activity of the 
orpin. Ilowcwr, the latest physiological investigations of von Mcring and Min- 
kowski tegarding the effect of cxtiipation of the paneieas in animals have yielded 
extremely im|>ortaiit facts. They prove, piim.uily. that diabetes will regularly occur 
after the total extirpation of the pancreas. Mellitmia failed to appear if only the 
pancieatic duets weie const lifted, and also if n portion of the paneieas which 
amounted to mote than alsnit one twelfth of the organ lemained in the Imdy (com- 
pare the chapter on Diabetes Mcllitus. It is very interesting that Minkowski suc- 
ceeded in one instance in producing, by pa it in I cxliipution of the paneieas, a dia- 
betes which coi icsponded to the mild form in mail (i. e., excretion of sugar in the 
urine upon mlminisliatioii ol eailsdiyd rates, disappearance of the sugar upon inges- 
tion of meat). The utilization of the nutiimciits in the intestinal canal is also much 
i educed in the dog, accoidmg to Minkowski, after total extirpation of the pancreas, 
that, of albuminous substances as well 11s that of starch and particularly of fat. Non- 
emulsified fat is excieted undigested with the fa-ees, artificially emulsified tat is 
utilized almost as little as the usual neutral fat, whereas natural emulsions of fat, 
such as milk, are ahsoihcd at least one half. It is, therefore, not at all astonishing 
that, in aft vet tons of the panneas (and that not only in carcinoma ) , almost von - 
stantli t a tapidli/ />/ opressinp emanation of the patients was observed. 

Ill other respects the ex pel 1 mental lcstilts icecntly gained are partly decidedly 
contradictory to the former ohseivations in regard to the omission of the function 
of the pancreas, and their clinical hearing cannot yet he fully appreciated. It may 
possibly be that at least a part ot the former, mostly negative experimental and 
clinical expei leiiees in this chapter, can be explained by the fact that, upon suspen- 
sion of the activity of the pancreas, that of other glands of the digestive apparatus 
may iutcrfcic compensator^ with the process of digestion, so that the omission of 
the action of the pancreatic juice is more or less equalized. 

Decrease of Indlcan Excretion In the Urine. — it is w r ell known that one of the 
effects of the pancreatic juice is the transformation of albuminous substances into 
peptone and of the latter into leuein and tyiosin, from which, by putrefactive fer- 
mentation, skatol, phenol,* and, almve all, vtdal , are formed. As the latter develops 
in larger quantity from the pancreas -peptone than from the albuminous bodies of 
the Hesh, probably the peptic action of the pancreatic juice, respectively of the trypsin, 
may be considered as preparing and favouring the formation of indol. But indol rep- 
resents the preliminary stage of urinary indican, and so it might he expected that 
the excretion of urinary imlicau in pancreatic affections was decreased. Very recent 
physiological in\estigations (I’iscnti), in which the ligatuie of the duet of Wirsung 
makes the contents of imlicnn fall to a quarter of the normal, speak in fax r our of this 
assumption, but clinical observations do the same. Thus, recently, a case of ileus 
has been reported by (jerhardi in which the clinical manifestations pointed to an 
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occlusion of the small intestine,, but in which the increase of indican, which other- 
wise occurs regularly in the latter affection, was absent. The autopsy revealed, as 
cause for this condition, an occlusion of the duodenum by the swollen, hamiorrhagicnlly 
inllnnicd pancreas, the disorganization of which had sus|>endcd the formation of iudol, 
and thus evidently had caused the condition that there was aUsolutcly no indican in 
the urine. As the normal human urine always contains but very small quantities of 
indican, the absence or the insignificant excretion of indican in the urine in affections 
of t'hc pancreas would In* of diagnostic value only in such cases in which, as in the 
example just mentioned, according to the character of the affection, an increase of the 
urinary indican should ho surely expected. 

Action of Affections of the Pancreas upon the Solar Plexus . — The close local re- 
lations of the iHincrms to the acinic plexus, respect iretu to the superior Mesenteric 
plexus , render it obvious that the compression of these abdominal plcxuscH of the sym- 
pathetic nerve by a pathologically swollen pancreas may cause nerrous symptoms. 
In fnet, attacks of neuratyw paws with mam test a turns ot collapse (cicliac neuralgia) 
have been obsenod in the course of affections of the panel cas. A reflex inhibit ion 
of the cantiac action brought about by the pancreas and due to a sudden high-graded 
irritation of the abdominal sympathetic is also liable let occur. 

Acute Hemorrhages of the Pancreas. — This complication should lx* especially 
thought ot in the uiteiesling cases of sudden njioplectifoim death (Zenker) in which 
the autopsy dul not show any other change in the body which may explain the occur- 
rence of the catastrophe than an extensile hinnorrliaipc in ti It 1 at ion of the pancreas. 
The following are some of the symptoms charactciistie of this condition: Severe 
pain in the epigastiic region, nausea and vomiting, collapse, strong desire to defecate, 
rapid death — within half an hour or m a few hours to days; in other eases the 
(milder) attack is followed by a put lefaetum of the pancreas and peritonitis, to which 
the patient succumbs. These hienion bages of the pancreas aie caused by athe- 
romatosis of the m*sm-Is in the aged, sclerosis of the \esscls hi the* com sc of clnonic 
nephritis and syphilis, tatty degeneration of the vascular walls, possibly also inflam- 
mations ot the panel cas. 

Jaundice and Ascites. — Of sccondaiy mine diagnostically' are jaundice and 
icterus ohsoned in the couise of paneieatie affections. These pathological symptoms 
are brought nlxmt solely by the fact that the * n la rip it head of the pancreas may com- 
pioss the ductus elioledoclius which descends alongside of it or peiforatex it, and thus 
causes a stasis of the lull*. 01 that it pi esses upon the trunk of the pot tat rein which 
is situated in the groo\e-like tui row ot its medial eiieuinfcrcnec, and thereby produce* 
the symptoms of portal-vein stasis — swelling ot the spleen, ascites, etc 

Accoiding to cxpeiicnce gained at the bedside we must admit that as yet there 
cannot be any question of symptoms which constantly occur in affections of the pan- 
creas and which fully* cm respond to physiological lesoareh 'Hie nsult of palpation 
U of slightly hotter value tor the diagnosis of paneieatie affections, ns will be seen in 
the discussion of the diagnosis of the various affections of the panel eas. 

Most accessible to diagnosis are tumour of the pancreas (especially 
cancer and cysts of the pancreas) and pancreatic stone colic. 

CARCINOMA OF THE PANCREAS 

All those symptoms which in the course of time have hoen named ns 
characteristic of carcinomatous affection of the pancreas have proved to 
be unreliable upon observation of a larger number of eases and of a more 
rigid criticism. Only palpation gives diagnostically serviceable results 
and sometimes permits of an at least very probable diagnosis of carcinoma 
of the pancreas, provided that tumours of other abdominal organs which 
are to be considered in a differential diagnostic respect, can be excluded 
with some degree of certainty. 
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Palpation of the Tumour. — It is well known Hint, in thin individuals 
with relaxed abdominal walk, it is easy in <|iiite a number of eases to feel 
the spinal enlumii from Ihe lower part of the epigastrium and from the 
uiuhilieal region. 1 ean give the positive assurance that in Midi eases, 
beside the spinal eoliimn m the region between the right sternal and the 
parasternal lines sometimes the head of Ihr normal jmncrras can he dis- 
tinct I u felt throuijh the pijhnus anil Ihe I ran srer.se talon (as proved by 
autopsy). This shows that tumours of the pancreas are not infrequently 
accessible to palpation; all the more as with development of malignant 
disease a progressive emaciation goes hand in hand. 

Differential Diagnosis.— To detide whether the palpable tumour con- 
cerns the pancreas (most often the head of the pant reas is affected by 
the carcinoma) or those portions of organs which are situated laterally or 
in front of it- -viz., pvlorus, duodenum, transverse colon, or porta hepatis — 
it is necessary to make the diagnosis In exclusion. 

Cancer of the Transverse Colon. — A tumour of Ihe transverse colon is 
easiest to exclude. It is much more superficial, it can ho displaced, it 
changes its location spontaneously, causes difficulties in peristalsis, and 
tympanites in the ascending colon llloodv stools occur in both diseases. 

Cancer of the Duodenum and of the Porta Hepatis. — The exclusion of 
dvodcnal tancer appears impossible, because t lit* pressure of a pancreatic 
carcinoma upon the duodenum must produce the same sMiipfoms as cancer 
of the duodenum: it terns with swell mg of tin* gall-bladder, pressure upon 
the porta! rein with its sequela*, neuruhjic pains . and especially also steno- 
sis of Ihe lumen of Ihe tluothnum with vomiting of non-fa*eal masses and 
secondary dilatation of the stomach. The demonstration of Hie pancreatic 
ferments in the com it us and, in case of the occurrence of ileus, abundant 
indican in the urine (see p. Ti'i). at most would point ai/amst cancer of 
the head of Ihe pancreas (which is generally affected by the neoplasm), 
while, on the other hand, a lont/if ndinat form of the tumour, if it, following 
the course of the pancreas, proliferates from the right parasternal line to 
the left, would lx* in favour of carcinoma of the pancreas. Exactly the same 
points as hold good in the differential diagnosis between cancer of the 
duodenum and that of the pancreas, prevail for the differentiation of the 
latter from tumours which are concentrated upon the porta hepatis. 

Cancer of the Pylorus. — This affection, which is most frequently to be 
eonsidered in a differentio-diagnostic respect, can he better distinguished. 
In favour of this condition are, in contradistinction to carcinoma of the 
pancreas, the more superficial position, the marked mornbilit/j of the 
tumour and the absence of the* hvdrochloric-acid reaction in the stomach 
contents. Pancreatic carcinoma is In von rod, aside* from the fatty stools, 
by an adherent tumour, deeply passible near the vertebra , the complica- 
tion with jaundice and with the symptoms indicating compression of the 
portal rein , swelling of the spleen, ascites, etc. Recently van Aekeren 
demonstrated, in a case of cancer of the pancreas, maltose in the urine of 
the patient, which was excreted in the urine probably because the degen- 
erated pancreas was not able to perform the transformation of this inter- 
mediate stage between the carbohydrates and grape sugar into the latter 



225 


CYSTS OF THE PANCREAS 

substance. It is possible, furthermore, that, by pressure of the carcinoma 
upon the abdominal aorta which descends immediately behind the pan- 
creas, stenotic murmurs may arise and be heard in the linea allni from 
the epigastrium down. Other symptoms observed in carcinoma of the 
pancreas: digestive disturbances, epigastric pains, albuminuria, etc., arc 
of no diagnostic \alue whatever. Diabetes is absent in most cases of cancer 
of the pancreas, because it is almost never a question of a total degenera- 
tion of the gland. The surface of the carcinomatous tumour of the pan- 
creas is usually uneven and its consistence hard. Rut if, on the othe* 
hand, the surface of a tumour in the region of the pancreas is smooth and 
its consistence soft and fluctuating, we may think of the presence of 

CYSTS OF THE PANCREAS 

The diagnosis of this condition has already heen correctly made several 
times Ik* fore tin* operation of the r\sts, and lias recently gained consider- 
able surgical interest. The size of the tumour may reach that of a child's 
head and even more and occupy the entire abdominal cavity. It i< situ- 
ated between liver and spleen, pushes the stomach or the transverse colon 
before it (which can lie made paili< ularly distinct by inflation of these 
organs with carbon ic-aeid gas), the stomach moves upward, the colon 
downward, docs not show any or hut very little respiratorv locomotion, 
but, eventually, pulsation transmitted from the aorta Important, above 
all, are the considerable, rapid I v piogrcssing emaciation of the bodv and 
the, sometimes periodically occurring, paniwsins of pain which are of 
diagnostic significance in so far as the svmptoms of ccrlino neuralgia do not 
occur in any other cyst of the epigastrium. The coincident p of pancreatic 
cyst and diabetes mellitus which lias been observed several limes, is In be 
connected with tin* experimental total extirpation of the pancreas. The 
diffori'uiial diiif/nosis wavers principally between <•< lmiocnccus of an 
abdominal organ, ovarian cysts, and hydronephrosis The < harm Icristics 
mentioned of pamreatu cysts, the first ocnirrcme of the tumour in Ihe 
epigastric region should he considered above all 

Results of Puncture of the Cysts.— In doubtful cases it mav be* possible 
that vjrpltnatonj pmuturv will decide regarding the origin of the cyst, 
inasmuch as tlu* contents of the evst, if resulting from a pancreatic* cyst, 
will be composed mostly of cpithcha, blood corpuscles and ptnirmilir frr- 
menls* the* ferment which transforms standi into sugar and, wb.it D more 1 
important, emulsifies fat. The fluid of the cyst D a Do verv albuminous, 
in contract to the fluid originating in echinococcus evsts which is free from 
albumin and contains echinococcus booklets. 

Tin* absence of fatty stools cannot at all la* made us** of dingnoslicallv against the 
existence of a pancieatie cyst, because the cysts, usually xihtnhil in thr hotly and tail 
of the pancreas, do not entirely suspend the secretion of pancreatic juice and its pas- 
sage into the intestine. 

STONES OF THE PANCREAS.-PANCREATIC STONE COLIC 

The diagnosis of pancreatic stone disease 1 , a rare affection with le«-s than 
100 cases on record, may eventually be made correctly, as is proved by a 
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carte of Lichthcim, in which Hie stones, which were diagnosticated intra 
v Ham, were found post mortem in the dilated duct of Winning. The 
most important symptoms are the titlarks of colic which run a course simi- 
lar to that of gall-stone colics, and arc associated with vomiting and ft^er. 
They are distinguished from colic in cholelithiasis hy the concentration of 
the pains in the epigastrium or left hypochondrimn , by the addition of pro- 
nounced salivation and the absence of jaundice. The latter symptom, how- 
ever, is not concliisne, for jaundice fails to appear in quite a number of 
cases of gall-stone colic and, on the other hand, may occur in stones of the 
pancreas if the ductile choledochus is compressed hy a stone (p. 212). But 
some other symptoms may support tin 1 diagnosis of pancreatic stone dis- 
ease — diarrhtric. laity stoats and, above all, the occurrence of sit (far in the 
vrine. The mellituria appears at first to occur to a slight extent and inter- 
mittently, to Income permanent later on, when, owing to the irritation 
of the glandular ducts hy the stones, a chronic interstitial pancreatitis has 
heen brought about to take the course of a se\ere diabetes. The diag- 
nosis gains in certainty if jmmrcnlic stones are excreted in the forces or 
perforate externally through an abscess, and prove to he such. They arc 
either hard, mortar-like, and consist principally of calcium phosphate or 
carbonate, or they are half firm, amorphous, light-gray, and especially rich 
in organic matter and can, in that case, hardly be confounded with stones 
of other origin. 

If all the abo\e symptoms, or at least the majority of them, are found 
in a case, the diagnosis nm\ lie made 1 with great probability, in fact with 
certainty. Bui it must not he concealed that, in spite of considerable 
accumulation of stones in Wirsung's duct, all diagnostic points of support 
may he absent, such as \omiting, fever, dialictcs, stenrrhcea and pancreatic 
stones in the stools, except the epigastric pains, which, of course, are of no 
value in the diagnosis (ease of Nicolas). 

To diagnosticate other diseases of the pancreas, such as acute and 
chronic tuberculous, syphilitic or purulent pancreatitis , atrophy of the pan- 
creas. even with a detfree of certainty , is a priori a failure , according to the 
present status of our knowledge of the diagnostic significance of the above- 
mentioned symptoms pointing to an affection of the pancreas. It can here 
only be a question of conjecture , and cum this is onlv permissible in cases 
in which several of those manifestations which favour disease of the pan- 
creas in general, coincide, and a careful diagnosis by exclusion points to an 
affection of the pancreas. 



DIAGNOSIS OF DISEASES OF T1IE 

oPLEEN 


Introductory Remarks. — Although we know Imt little mme of the physiological 
significance nt the spleen Ilian 1 li.it it heais a eeit.im lelatmii to (lie toinmtion ot the 
blood, that the oigan. owing to its iiushipcd miisculai lihics, may easily change it m 
volume upon external stimulation ot ccitain dings. and may he cutucly absent 01 he 
removed by opeiation without liipiiv to tlie hie and the tunetions ot the niganism, 
yet the diseases o| the sphen aie mueh hettei known and mueh mole eeitam nl ding 
nos is than the ath'etioiis ot the paneteas. This is undoubtedly due to the faet that, 
in the tiist plaee, allcet ions ot the spleen aie eoiisideiahlv nunc tieipieiit than those 
ot the pane leas, and, secondly, changes in the spleen aie mueh moie aeeessihle to 
physical diagnosis than the diseases ot the paneieas Koi even sliuht en la 1 Yemenis 
o| the spleen rail he lceognised as sileli with absolute eel taint \, less by peieiissiun 
than by palpation, which, in examinations ot (In spleen, I eoiisid«i tin* only method 
which Hives actually leliahle results Statistics collected in my elmie of icsults ob- 
tained upon palpation and peic»is«,ion ot the spleen, in eomp.ii isoii with the iiicmsuic- 
nieiits ot the si/i> ot the eagan at autopsy . showed the litieei taint v ot the hudings by 
peiellssioii in 10 pel cent ot the ease-*, while the lesiilt ol palpation did not eoiiespond 
With the ailtopsv (Hidings in oiilv about *20 pel relit. In the lat (el cases ail cillai ce- 
ment ot the spleen was lound post moilem which had not been deteimmed dm iu<> the 
com sc 1 ol the disease, hut lievei a lioimal si/c ot the spleen it tin 1 oigan had been eon 
hideied el) laired inha i itani 

Method of Palpation of the Spleen. — It is tine, to i ccnguisr a sm.ill inn ease in 
the volume nl the* spleen by palpation, input cs piacticc and the employment of cer- 
tain advantages in placing tin* patient in a piopci position lie is to lie placed in the 
hall light laleial position — i e, to assume a postuie midway between kitei.il and 
doisal. and to jihuv the lett aim, oi tin* left hand, upon the* head The patient is 
aNo made slightly to tlex the thighs, to obtain as thoioiigh as possible a ndax.it ion 
of the abdominal walls, slightly* to pi css the hack of the head against the pillow, and. 
Dually, to chaw a veiy* long and deep breath. The physician stands at the light side 
ot the patient, gia^ps. "ith the hdt hand tiom the axill.uy line*, the lowest poitiou 
ot the lett halt ot the ttiniax and exc»its a piessiire to the light, while his unlit hand, 
which is placed cpule flatly upon the abdominal wall (about m the 1 dneetion ot a line 
from the light puhie crest to the lett costal inch I, gtadually cntcis softly below the* 
costal arch and examines vvhethei tla» apex. of the spleen can he felt especially at the 
moment of deepest inspnatioii. The oigan will almost always, if h is a question of 
an enlargement ot the same, spring ovci the fingeis ot the exauuning physician; at the 
same time consistence and eventual changes in the foim ol the* organ should he ob- 
served. 1 consider, supported hi/ an cjrpciuncr of many ycats , that culm ip incuts of 
the spleen irhich can he demons! i a ted hi/ percussion only, and not also hi/ palpation , 
arc «/ least doubtful; for this reason ! never make a positive diagnosis of enlaige- 
jnent of the spleen ill such eases, and, with this reservation, 1 have avoided many 
wftng diagnoses, as pioved by autopsy. 

10 227 
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HYPEREMIA OF THE SPLEEN-HYPERPLASIA OF THE 

SPLEEN 

Then* aro no reliable symptoms which arc of value in the diagnosis, 
except palpable swelling of the spleen, in this affection of the organ. It 
is therefore only necessary to demonstrate: (1) Whether the organ which 
was frit to hr enlarged actually is the spleen, and (2) all affections of the 
spleen l>cing accompanied by enlargement of (lie organ, whether there are 
any (etiological factors , and if so, which, to allow the diagnosis of hyper - 
tern ia of the spleen or simple splenic hyperplasia. 

In regard to the* first point, the differential diagnosis will not meet 
with great difficulties in contrast to the diagnosis of other abdominal tu- 
mours. Mistaking it for other tumours can be much better avoided than in 
the ease of tumours of the kidney, intestine, and other abdominal organs. 
The situation of the* organ, above all, protects against errors. The tumour 
of the spleen grows, from tin* left hypochondrium, and that diagonally in 
the dim lion towards the right pubic crest; its surface can be distinctly 
followed from below to the costal arch, and never admits at this locality 
of an overlapping of the upper border of the tumour , because wuth its 
upper portion it is completely embedded in the upper vault of the dia- 
phragm (an exception to this rule occurs only when the enlarged spleen 
happens to be a floating organ). The position of the organ changes very 
easily on deep inspiration ; we then generally feel the enlarged spleen 
advanced far downward, if the fingers are slightly pressed against the ante- 
rior point of the organ and the patient is now made to breathe as deeply 
ns possible. To determine the form of the tumour is almost as important 
ns the determination of its position. The form is more or less oval; very 
characteristic is the Idunt point which is advanced towards the pubic 
crest, and which is always easily grasped ; notches of the border, the so- 
called creme lienis, are rarely to hi* felt, according to mv experience. 

Differential Diagnosis. — It is not easily possible*, therefore, to mistake 
a tumour of the spleen; at most it may he confounded with a carcinoma 
of the gastric fundus. A wrong diagnosis is avoided, in such eases, by 
remembering that the upper roundish contour of the tumour can almost 
be grasped still below the costal arch or in the hypochondritini (upon 
the entrance of the fingers below the ribs). Besides, the other symp- 
toms of gastric carcinoma are also to bo considered in the differen- 
tial diagnosis. Errors are more easily possible if the left lobe of the liver 
is much prolonged to the left or even, which happens often enough, 
actually spans the spleen. In this ease we should pay especial attention 
to the continuous transition of the tumour into the border of the liver in 
the epigastrium , to the decidedly rounded point of the organ in enlarged 
spleen, and to the direction into which the tumour is displaced upon deep 
inspiration. This respiratory displacement is always more diagonally in 
splenic tumours, more straight downward in tumours of the liver. But 
I must admit that errors in this respect cannot be avoided in rare cases 
with tense, thick abdominal walls. 
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iEtiological Diagnosis of Splenic Tumours.— After it has thus been 
demonstrated that the enlarged organ actually is the spleen, a micro- 
scopical examination of the blood should be made to exclude, under all cir- 
cumstances, the presence of a leucivmiu, and then it should be* considered, 
by careful observation of the (etiological factors, which special variety of 
splenic enlargement may he present. The following facts limy 1 m» regarded 
as the leading points in this respect. 

Engorgement of the spleen is to Ik* assumed if, besides tin* splenic, 
tumour, circulatory disturbances prevail in the region of the portal vein 
or in the liver. Affections of the li\er which are causes of such disturb- 
ances are especially cirrhosis, rarely syphilis of the liver, and unilocular 
echinococcus hepatis (relatively often, in about DO per cent of the eases, 
is splenic enlargement found in multiloeular echinococcus of the liver), 
and, finally, hyperemia of the liver, in which latter affection the deflux 
of the porta I -vein blood meets with resistance from the other sub* owing to 
congestion of the capillaries. These difficulties, however, arc compara- 
tively slight, so that enlargements of the spleen due to engorgement, which 
occur in chronic affections of the lungs and of the heart from the inferior 
vena cava, are not as frequent as might 1m* expected theoretically. But if 
splenic enlargement i* found in emphysema of the lungs, in cirrhotic proc- 
esses of the lungs, or in cardiac affections, the first thought should be of 
engorgement of the spleen, and the diagnosis of this condition should not 
he abandoned until very special reasons, such as an overcome malaria, 
favour another cause of the enlarged spleen. But it is always necessary for 
a positive diagnosis that the spleen li.is enlarged owing to stasis from the 
inferior vena cava, that the liver In* found in a condition of passive 
hypenemia. 

Knlurgcmcnt oi 1 ho spleen is found quite regularly in some adept inns of the liver 
without the possibility of demount rating a stenosis of the poital-vein region as cause 
tor the enlargement of the spleen. This is the rase in connective-! issue hyperplasia of 
the Iner, m uimloid liver, in ueutc yellow atrophy of the liver, und in ahseess of the 
liver. The eause of splenic enlargement in hypertrophic cirrhosis is probably a pro- 
liferation of connective tissue in the spleen winch corresponds to the pi opens in the 
liver, in amyloid liver a simultaneous amyloid degeneration of the spleen. Acute yel- 
low atrophy of the liver and abscess of the liver f in which, however, the spleen is not 
always enlarged) evidently give rise to splenic hyperplasia only by the general in- 
fection connected therewith. 

Infectious Enlargement of the Spleen.— The same cause is to he applied 
to splenic tumours in the numerous caseH in which the organ becomes en- 
larged in the course of the various infectious diseases. It is of no value to 
enumerate the latter individually; it may only be stated that enlargement 
of the spleen is found most constantly in malaria and rubric freer , and 
that the typhoid spleen , in spite of its softness, is palpable almost without 
exception and v'ilh little difficulty , whereas I, supported by a very large 
clinieal experience and in opposition to others, must state that I hare 
found infectious swelling of the spleen in croupous pneumonia only in 
at most one fourth of the cases , in recent syphilis , however , hut very rarely . 
Chronic Enlargement of the Spleen Due to Malarial Infection. — Chronic 
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sirellunj of the sjilrrti occurs wry often in malarial districts in persons 
who haw recovered from various attacks of intermittent lever, as well 
as in such, accordin'* to m\ experience, who have never been subject to a 
febrile attack. Ender .-mb ciiciinislancos splenic enlargement is, as a 
rule, combined with amemia, whereas in such localities as are absolutely 
free from malaria, the * oiubination of splenic enlargement and anaemia is 
rarer. 

l**t «*(| iifiit iis fhromr <nhini< mmt nf thr splcrn is in slowly developing malarial 
lnhrtmii, ,is irliiti\( a l\ mult/ does it develop in the Intel stages ot .s i/filutis and in 
chrome t uheiciilosi-, 

lllood, eon^titiilioiial, and met.ihnlie atl eel ions* lciieanma. pseudolenca^min, rha- 
elnlis, ele, also give iis«* to thi‘ loiination ot spleme enhiigemeiit. as will lx* explained 
ill the discussion ot the lespective diseases, 'file diagnosis ot sueli splenic cnlaige- 
incnts as Mic piodiiccd by neoplasms, parasites, amvloid, etc., localized m the spleen, 
will have to lx* diseiissed separately 

Kinall a \, then* exist in distnets which are entiiely tree hoiu malaiia, “ idio- 
pallue” enl.iig<*ineuts ot tin* spleen, which, as even the autopsy does not give any 
explanation as to then genesis, are piohrMy due to toxic-irritative pioccsscs. 

EMBOLISM OF THE SPLEEN — H/EMORRH AGIO INFARCT 
OF THE SPLEEN-ABSCESS OF THE SPLEEN 

So soon ns an opportunity is given for the formation and earning 
into the arterial circulation of coagula, conscc|uont in certain affections 
of the lungs, in endocardial diseases of flu* left auricle or ventricle, aneu- 
rysmal dilatation or arferiost lerosis of the aorta from its oiigin to the 
splenic arlerv, an embolus into (lie spleen and the formation of a hammr- 
rliagic infarct in tie* organ mav occur Statistics have taught us that, 
under such conditions, if emboli are at all formed. Hit* spleen is most fre- 
(|iientl\ alfec'ted by the* embolus next to the kidneys. It is rarer that local 
thromboses form in the vessels of the spleen (mostly due to weakness of 
the* heart), especially in cachectic conditions and in certain infectious dis- 
eases, most free|iie*iitU in tin* course of enteric fewr 

Diagnosis of Haemorrhagic Infarct of the Spleen. — Sometimes (lie 
onset of an embolism of the splenic arten is announced hv chills and 
vomiting; if a lacmorrhagie infarct develops, soon afterward (mostly also 
on palpation) a painful swelling of the spleen occurs. Tf thissvmplom- 
complex is found in the* nioihid picture of a cardiac defect, of an ancu- 
rvsm of the aorta, etc., the diagnosis of embolus of the spleen may he made 
with a certain degree of positiveness, especially if signs of embolism appear 
in other organs of tlu* body: Pain in the renal region and hamiaturia, 
hemiplegia, etc*. 

Diagnosis of Abscess of the Spleen.— 7 f the ihrnmhus or embolus is 
saturated with a suppurative virus, abscess of ihc spleen forms . Its diag- 
nosis is based upon the following manifestations: Repeated chills, fever 
with marked remissions and intermissions, severe disturbance* of the gen- 
eral health — symptoms which render a suppuration in the body probable. 
If a swelling of the spleen, which did not exist before, points to the loeal 
affection, and if undoubted causes prevail for the formation of an embo- 
lism, the diagnosis of abscess of the spleen can be made with great proba- 
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bility. This diagnosis becomes certain, if a fluctuating area is observed on 
the surface of the spleen , or if the previously enlarged spleen suddenly 
diminishes and pus is diseliarged with the fares, urine, in the vomitus or 
sputum. It may also oeeur that pus perforates into the jrritoneal cavity; 
in thi< ease the signs of peritonitis* follow, vvliieh usually becomes general 
and lethal, Imt eventual 1\ also ma\ Ik* eireu inscribed and terminate in a 
cure, as I have experienced in a recent ease. 

With the abo\e-des< nlrd acute or subacute course and the severity of 
the morbid picture, if the splenic abscess leads to lluetuations on the sur- 
face of the organ, a confounding with other fluctuating accumulations of 
iluid in the spleen, espeeiallv with echinococcus, is impossible, and can only 
become feasible if the echinococcus sac itself forms pus. 

SPLENITIS 

Excepting that vniiefy of splenitis which is c.iuscd by embolism there fa another 
lnthun mat ion ot the spleen which is cnnsidcicd as a icsnlt of .1 dissemination of the 
iiillamm.it ion tioni the adjacent oig.uis- horn the stonmeh. fioni the connective tissue 
siimnindini> tin* left kidney, fioni the pcutmi.rum or the lungs. It will seareely be 
possible to diaunosticatc tins \auct\ ot splenitis with eeitnintv , but it may be as- 
sumed with .1 device of pinhahiliH it pain in the legion ol the spleen and cnhirge- 
inent ol the organ <*an l»e detei mined, and if the abo\e-nn»ntioned neighbouring organs 
aie iua enudition ot intense 1nlla11m1.it 1011 01 gungtenc, 01 it a tiaiimatism pieeeded 
which ha.s led to contusion ot the spleen and thus lias eieated a soil favouiable for 
the attack of gciietalors of lnllaiumation. 

RUPTURE OF THE SPLEEN 

A very intense t rauniat ism may also, instead ot causing splenitis, lead <0 rupture 
of tin spin n The capsule ol the sph en is vciv apt to nipt me it it has been ex- 
cessively stielebed by pievioiis swelling ol the spleen The 0ee.1si011.il cause of tliill- 
matisiii 01 ol an ineiease ol tin* Hit la-abdomuial piessiiie upon stiaining. cough, 
vomiting, etc, is not at all neeessaiy fm this accident to ocelli , it may even h.ippen 
in acute splenic tumouis (espeeiallv those caused by liialanal infection} that it tears 
solely as a consequence ot the lapidlv inei easing swelling ot the paicncbyma. Till* 
pietme ot the, upon the whole, tale affection is that ot an internal, tapidly fatal 
lucmonhagc — collapse, acute palloi. absence of pulse, etc Tile spleen as cause of 
these laemoiibage symptoms is indicated by the statement ol the patient that some- 
thing has Ian st m bis both." and tin* eoneentiation of the pains in the lett hypo- 
ehondiiiini, and especially the tact that the seveie 11101 hid pietme oeems suddenly in 
people ill whom an acute swelling ot t lit* spleen had unquestionably been present until 
then. However, the diagnosis will baldly ever be moie than piovisional. | Rupture 
ol the spleen has oeemied upon seveial occasions, due to eaieless and rough palpation 
of the spleen in enteric level, etc.] 

AMYLOID SPLEEN 

Amyloid degeneration of the spleen is characterized by the formal ion 
of a hard, 'smooth, thick enlargement of the spleen. But, as it is not dis- 
tinguished bv its hardness from oilier swellings of the spleen, the diagnosis 
heroines possible only when reasons for amyloid degeneral ion in general 
and other signs of the same are present. It is advisable never to make 
the diagnosis of amyloid spleen unless long-lasting suppurations, canes 
or necroses of the bones, phthisis pulmonum, or persistent syphilis preceded 
the affection of the spleen. This {etiological basis being determined, the 
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occurrence of a hard swelling of the spleen is very suspicious of amyloid 
disease. But the diagnosis becomes certain only if, at the same time, the 
liver enlarges and becomes hard, if the urine contains albumin and pre- 
sents the other signs of amyloid urine, and if oedema can be demonstrated. 
The spleen often being the first of those organs which are affected by 
amyloid degeneration, the above-mentioned other manifestations need not 
be present besides splenic tumour; but the assumption of amyloid spleen 
is, at most, a provisional diagnosis. 

NEOPLASMS OF THE SPLEEN-SYPHILITIC CHANGES 
OF THE SPLEEN 

Neoplasms of the spleen are rare and ean with difficulty only be distinguished 
from simple liyperplnsias of the spleen, ultra ritam ; the diagnosis is possible only 
if very favourable circumstances coincide. Neoplasm, not a chronic enlargement of 
tlie spleen, is, above all, to be thought of if the surface of the enlarged organ is 
uneven , respectively if it shows large, prominent nodes. Not until then is it per- 
missible from a different io-diagnostie standpoint to consider sarcoma or carcinoma 
of the spleen, isolated huge tubercular n< des, and gummuta of the spleen. 

Tuberculosis, Carcinoma of the Spleen. — Tulierculosis is probable if it is a ques- 
t ion of phthisical patients, especially children, eaieinoma, if primaiy carcinomata 
exist elsewhere, in the stomach, liver, etc., sarcoma if the nodes of the spleen have 
foimcd giimaiil g, as I have lccently seen in a ease, or if, a less rare occurrence, 
general sareomatosis may l>c demonstrable and gununata excluded at the same time. 

Syphiloma of the Spleen. — The i datively most frequent neoplasm of the spleen 
is splenic syphiloma, as syphilis in general very olten leads to changes in the 
spleen, llcsidcs hyperplasia and amyloid degeneration, already mentioned as origi- 
nating on the basis of syphilis, gummatous nodes also occur as a result of persistent 
syphilis. The same as all gummatous nodes, those localized in the splenic parenchyma 
may also l»u reduced by proper therapy, and then indentations instead of nodes will 
be palpable upon the suiface of the spleen. These indentations, brought about by 
connect ivc-t issue hypeiplasia and atrophy, occur also as an independent affection of 
the spleen, as syphilitic svleiosis of I he spleen , especially in congenital syphilis. The 
diagnosis of the al>ovc-naiucd syphilitic changes of the spleen is facilitated not only by 
the history (anamnesis), hut, aliovc all, by the fact that these changes, amyloid, 
guinuiata, and connective-tissue induration, can be simultaneously demonstrated in 
the liver. 

PARASITES OF THE SPLEEN 

Echinococcus of the Spleen. — Only echinococcus offers any diagnostic interest, 
and even this in a vciy inferior degree, as it occurs rarely alone, but is usually com- 
bined with echinococcus of the liver. The diagnosis of splenic echinococcus is based 
upon the eventual demonstration of a tumour of the spleen showing fluctuation. 'If 
the tumour, from the repeatedly described symptoms, has lieen recognised ns a tumour 
of the spleen and if fluctuation can he demonstrated, it can only be a question of 
abscess, of a suppurating echinococcus cyst, or of an echinococcus cyst with clear 
fluid; the first two are accompanied by fever occurring at the formation of pus. Ex- 
ploratory puncture will reveal the character of the fluid, as has been explicitly dis- 
cussed in echinococcus of the liver; in fact, regarding the details, 1 must refer to the 
diagnosis of the latter affection. 


PERISPLENITIS 

Diagnosis. — This malady is rarely oliserved as a consequence of traumatism in 
the region of the spleen, more frequently in connection with the ubove-referred-to dis- 
eases of the splenic parenchyma (especially haemorrhagic infarct of the spleen and 
syphilitic affections of this organ) and with peritonitides which affect the capsule of 
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the spleen. The diagnosis is easy if the coarse friction is felt which is characteristic 
in respiratory displacements of the spleen. If this friction is only heard, the diag- 
nosis is less certain, because then it cannot be distinguished from dry pleurisy in the 
pleural sinus, in the region of which the spleen is almost entirely placed, in cases in 
which the spleen is not enlarged. At most, if the sound is stronger in the lower half 
of the splenic dulness than in the upper, and if, placing the stethoscope below the 
costal arch, the friction souud is heard louder than upon auscultation of the thoracic 
wall, can perisplenitis be surmised, it is irrelevant for the diagnosis whether the 
patient feels pain in the splenic region, especially upon respiration. Perisplenitis 
which takes a chronic course may cause adhesions with the surrounding organs to 
such an extent that the spleen becomes firmly coalescent with the thoracic w'all and is 
no longer capable of locomotion. 

CHANGES OF FORM AND POSITION OF THE SPLEEN 

FLOATING SPLKKN 

We have already referred to changes oj form of the spleen by neoplasms and 
processes of shrinking due to syphilis; but, besides, there aie sometimes found con- 
genital anomalies in the shape ot the spleen, especially lobulations by deep lissures, 
which, in case an organ enlaigcs which is formed so out of the ordinary, are felt and 
may occasionally Ik* misinterpieled, unless we ate aware of the occurrence of such 
anomalies of form. There also occur accessory spleens which are suspended from 
the lower end of the spleen and which sometimes attain tin* size of a walnut. 

Of greater importance for the diagnosis are changes in position of the spleen , 
caused by pressure from above (pleural exudates, etc.) or from below' (due to tym- 
panites. neoplasms, etc.). This variety of dislocation cannot be diagnosticated, ac- 
cording to my experience; this holds good not only foi a spleen which is displaced 
upw'ard. but also for the organ pressed downward, because, in the latter case, the 
spleen, if not enlarged at the same tune, does not appreciably descend farther upon 
respiration and therefore does not become palpable. 

Floating Spleen (Lien Mobilis). — On the other hand, the diagnosis of a spleen 
which, owing to stictching of the gastiosplenic ligament and of the splenic artery 
and splenic vein, has become extieniely displaced, so-called floating spleen ( hen mo - 
hilis), can he made with case and ceitainty. At the loeation of the splenic dulncsH, 
therefore, between the ninth and eleventh ribs, there is found a tympanitic* sound 
which is lcplaced by a dull sound it the spleen situated at another part of the abdo- 
men is pushed back to the left hy pochondt nun. The mmahle organ is usually easily 
palpable below the left hypochondrium. lately faithei down in the umbilical region 
or in the left iliac region, 01 e\en in tile tme pelvis! It can be palpated as an oval 
tumour ot the shape of the spleen ; eventually, the notch of the spleen may he recog- 
nised and the splenic aitcry palpated. The tumour can be displaced without dillieulty 
in the abdominal ca\il,v, especially also lx* replaced into the left hypochondrium if 
the dislocated organ bus not become coalescent with adjacent organs in its new 
location. 

The disturbances caused by tloating spleen are of a very variable character; 
sometimes the patient does not complain of anything at all, at other times of feelings 
of tenring and pressure*, of a desire to urinate, constipation, etc. But these symp- 
toms cannot be used in the diagnosis. 

Differential Diagnosis. — Flouting spleen may he confounded w'itli fu*cul turn ours 
of the transverse colon. But the fact that, in this case, the splenic dulnrss am he. 
constant Ig demonstrated in its normal position , easily guards against a wrong diag- 
nosis, aside from the doughy consistence of fieeal tumours. The same is the case with 
other movable abdominal tumours of the size of the spleen. Eventually, as 1 have 
seen years ago, a carcinoma of the pylorus may become extremely movable; in the 
case I spcjik of it eoifld easily be displaced into the left hypochoiulrinm ( ! ) , but the 
splenic dulness remained within its normal Itoundarics. Usually, still other symp- 
toms allow of a positive diagnosis of an affection of the stomach, in spite of the 
unusual movability of the pyloric tumour. Floating spleen can, according to the 
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above-mentioned diagnostic rules, also be easily diflereiitiatcd from movable kidney, 
which otherwise may cause similar manifestations, as does movable spleen. Only 
when both oigans become movable at the same time, as 1 was able to ascertain in u 
recent case, it becomes doubtful whctlici the oigan felt in the abdomen is the spleen 
or the- kidney. 

Kiviully , it must not be foiyottcn, that a dislocated spleen enlarges for some rea- 
son or other, 01 that a noim.illv located, on la i god spleen, which tor this reason has 
liccnmc hcavici, h more apt In descend and become floating. It is true that it is no 
longer possible in such cases to upply the noimal contours of the spleen as a criterion 
uhctliei the palpable oigan is the spleen 01 not; however, hole also the enlarged 
organ can be icplaeed into the loft hypoehondiiiim, and, if the largo spleen has de- 
scended, tin 1 splenic diilness is always wanting at its proper place. 
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DISEASES OF TirE ORAL OAVTTY 

Tiik diagnosis v »f a fled inns of tin* oi.il cavity N usually vci) ciis\, as flu* organ 
whirli is to hr examined is accessible to «li 1 «h-I inspection and p.i I p.it ion. 

Coated Tongue. — -Tlu» tongue is nmin.illy lose coloured antrum ly, whereas pos- 
tman Iv it appeals white, even yellowish white, 111 some indi\ idu.ils an msiilai foi illa- 
tion ot routing is shown. Diseases ot tin* oial eavity altei tin* .ippeaianee of the 
tongue, as do also alleetions ot the stoma eh in a letlexnei vous inannei //« iifici, it 
i s not pet inismblu to draw diagnostic conclusions ft am tin toatnn / of the longue rc - 
guiding gust tie and other affiCtionsi tor, aeeoiding to the investigations of J Muller 
and Fnelis, routing ot the tongue is also found in many quite healthy individuals. 
Xeithei does the routing of the tongue heai relation to loral alleetions oi the oral 
cavity ( gingivitis, caries of the teeth), unless the*e mtei trie with the ingestion of 
food or with the movement of the tongue. In the lioimal adult coating of the tongue 
is found mostly in middle age (in about (10 pel cent), in childieii not as frequently, 
in the aged onlv in about 33 pel cent Coating of the tongue ill the well i.s caused 
hv a mole maiked development of the faseiele like. hoinv pioresses ot the lililorm 
papilla*. These lattei decrease m length towaids the point and holders of the longue, 
for which reason the coating of the tongue, as stated, is almost alwavs thickest at 
the base oi the tongim The hoinv laver of the (ililoim papilla* is being shed con- 
tinuallv , very huge masses of basement cpithclia aie c.isf oil, especially dining mas- 
tication of solid lood, as has been piovcd hv expel iment It this noiiual shedding is 
suspended. in alleetions which intciteie vvith the ingest ion ot food oi place the tongue 
in a position ot rest hv painful allcrtinns ot the mouth, numbness, etc. a coating is 
tunned by the glowing of the fascicular pioresses and moic maiked piolileiation of 
the horny laver accompanied with hacteiia. The nightly lest is sullicieiit. in some 
persons to thnkcu visibly the coating ot the tongue. The vanous coats of the longue 
me due to the food ingested, possibly to proliteiat ion of tungi If might he thought 
that the lead inn of the fluids ot the mouth exeits an influence upon the fmmation 
of the coating ot the tongue, inasmuch as gieater alkalinity facilitates the shedding 
of the hoinv basement cpithclia; hut numoious investigations of .J. Miiller and Fuchs 
did not lend siippoit to this hypothesis. The correctness of the views developed re- 
garding the cause ot coating ot the tongue was supported hv a statistical investiga- 
tion of more Ilian 1.H00 case histones. Coating of the tongue is iouud tutor often 
than normally, and th.it in about equal frequency, in acute gash if is. disease of the 
tonsils, enteiic level, seal latin.i, and pneumonia, and in about equal percentage as in 
the healthy and chionic alleetions of the stomach (chionic gastiitis. gastric ulcer, 
carcinoma). Jt is piohahle that, m chronic affections of the stomach, the reduction 
of the general condition of nutrition is accompanied with a slower giowth of the 
horny layer ot the filitmm papilla*. 

Saliva. — The nactwn o\ the sain a is alwavs alkaline , aeeoiding to the investi- 
gations of J. Muller and Diemingei, who employed bcttei methods than were fotmeily 
in use. It is true, the amount of XallCO, (which always has an alkaline read ion) 
in the saliva xvns often redu< cd in affections of various kinds; hut the reaction of the 
saliva was, nevertheless, nevci found acid. The quantities uf sain a which are se- 
17 235 
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crctcil duu to ccituin initantH fluctuate conniderubly in various normal individualn, 
the Hume hh in the sick. A dccrca-io in tin 1 amount of saliva. is usually found in all 
discuses wliieli icdiicc the general nutrition of the patient, and also, although not at 
all constantly .so, in iebrile conditions. 

Catarrhal Stomatitis. — All portions ot tin* oial cavity arc Hushed and swollen, 
with a thickly coated tongue, in va tank of the mouth, catarrhal stomatitis , caused 
by median mil, clicnnc.il, and thermic iintants affecting the mucous membra no, and 
some lilted ions diseases. At the same time there exists first dryness of the mouth, 
then more niaikcd seeietmn of mucus, and a pappy taste. It is always easy to recog- 
nise cataiih.il stomatitis onl a \ sometimes ceitam difficulties me encountered in find- 
ing the cause. It may Is* hi ought to mind here that teething in the suckling is accom- 
panied, physioiogiea I ly with a mild or sometimes pronounced catarrh of the mouth. 

If a powciful init.iiit acts, or — and that is undoubtedly the main fact in the 
majority of cases — it the teeth exert an intense pressute upon the swollen, inflamed 
miicoHii, defects ot the mucous membrane are brought about, and now this affection 
of the mouth presents itself as stomatitis ulcerosa (stomacace). 

Stomatitis Aphthosa. — 'Hie milder form of t hiss affection is the so-called stomatitis 
aphthosa, in which rounded, grayish-w'hite and yellowish- white plaques are found, 
which me sun minded by a mi now aicola, are attached to their base, the papillu* 
ot the mucous membrane of the mouth, and are either cast off cntiiely within a few 
days 01 gradually thin out and disappea.. At the point of stratification there re- 
mains sometimes a defect in the epithelium, a fiat, small ulcer, which heals without 
funning a cicatrix. The sccietion of mucus and sali\a is increased, maiked ftetor 
from tlie mouth is uhsent, hut slight ie\er may exist; recovery follows in a few days. 
The aphtha* occupy the cut lie cavity of the mouth, preferably the tongue, pnitieu- 
lurly the point of the latter, fiiithermoie on the innei surface of the cheeks and lips, 
especially in the sulcus gingnanus. Aphthous stomatitis oceui s principally in 
childhood, hut may occur in adults also; certain persons become afflicted with it at 
icgular intervals, especially women dining meristi nation, dining pi eg nancy, and 
during lactation. In aphthous stomatitis it is a question, accotding to the anatomical 
investigations of K. Kuinkel, of a fibrinous exudate with gangiene of the cpithelia 
which, being in the pinccss ot coagulation necrosis with unaltered leucocytes or such 
as have become dciiuclcntcd, permeate the above-named tibiin trabecula* (pscudo- 
diphtlicria ) . A confusion is scaiccly possible, at most with her pc he ulens , irhich , 
hoircrrr , arc aluaijs due to small resides , whereas this never happens in aphthous 
stomatitis. The aphthous form ot stomatitis is ditfeientiated from the graver va- 
riety ot this disease by the tact that the ulcers ot the hitter invade moio deeply, show 
a dirty, disintegiated base, and aie located especially at the border of the gums and 
lit the opposite part of the cheek ; at the same time there exists a marked factor cjt ore 
ill Niomacace, while a factor is scarcely noticeable in aphthous stomatitis. 


Stomacace. — Ulcerative stomatitis is principally an a flection of child- 
hood, the same as aphtlm\ hut it occurs sporadically in adults, sometimes 
also cndcmically and, very frequently, is due to mercurial poisoning 
(stomatitis mercurialis). The symptoms of the affection arc very- marked, 
so that errors in diagnosis arc rare. It is characterized by marked factor 
from the mouth, swelling and reddening of the gums around the teeth, 
gangrenous disintegration of the gums at these places and formation of 
deep-reaching, easily bleeding ulcers with a dirty, grayish-yellow base 
eithcr*bt the margin of the gums or at those places of the labial or buccal 
mucous membrane which correspond to the* row of the teeth ; at the same 
time there exists salivation and swelling of the tongue with marginal ulcer- 
ations, while the pharynx remains unaffected. 

Differential Diagnosis. — It is very apt to occur that ulcerations in 
btomacace arc mistaken for syphilitic ulcers of the mouth, especially if 
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specific and mercurial ulcers are simultaneously present in the mouth of 
a syphilitic. The location of Ihc ulcer is decisive; in syphilis the ulcers 
are also found on the palate and in the pharynx, and especially in the 
corners of the mouth; they are less apt to bleed and are of a less dilfusely 
gangrenous character, hut, on the other hand, if they reach deeper, easily 
give rise to perforations. It is also possible that a physician who never 
or only randy has an opportunity to see scurvy may confound it with this 
latter affection. 


SCURVY OF THE ORAL CAVITY 

The general affection scurvy is principally localized in tin* oial cavity, especially 
at such regions of the gums in which teeth are found. Scorbutic affection of the 
mouth is characterized by a considcuihlc, bluish -red, puffu swelling of the gingiva*, 
loosening of the teeth, slow formation of uleer.it ions (which, with extensive ulceration, 
also occur on cheeks and lips), especially in those poitions of the gums which rise 
l>otw'een the dillerent. teeth, ami by pronounced tendency to I Hemorrhages. Tongue 
and pharynx are free fiom ulcers, hut eqpliymoses are found at those mens that are 
fiee fiom ulcers. There exists at the same time salivation, fu»tor «u oh \ hut less in- 
tense than in stomacaee, except if gangicnc supeiveiies in the severest eases of oral 
scurvy upon the uhove-deseribed changes. Other symptoms of scuivy are simul- 
taneously found at various parts of the Iwcly, especially hamiorrliages in the sub- 
cutaneous tissue and in the muscles, particularly in those of the calves, etc. (See 
Ibemoi rliagic Diathesis ) 

Tuberculous Ulcers of the Mouth. — Tuberculous ulcers occur rarely in 
the oral cavity , ) datively oftenesl on flu 1 tonque. They represent fat, 
reaction levs ulcerations irliirh . later . sometimes become deep-seated, and 
then simulate tertiary syphilitic ulcers , and in the base of which tubercle 
bacilli may sometimes he demonstrated. This makes flic diagnosis posi- 
tive; hut generally it may he made from the above-described appearance 
of (lie ulcers and from si mu It ancons, usually far advanced, pulmonary 
phthisis. 

Noma, Gangrene of the Cheeks, Cancrum Oris. — This very ran* affec- 
tion is characterized by hard infiltration of the* cheek near ihc corners 
of tlie mouth, becoming gangrenous internally and externally, and leading 
to perforation of the cheek and easting off of the gangrenous 1 issue in 
large, black portions: the jaw also becomes necrotic. The* process is con- 
centrated upon one half of flic face and occurs almost only during middle 
childhood. Healthy, vigorous children arc not affected, hut only weak indi- 
viduals who live under had hygienic conditions. 

Noma is distinguished from anthrax by the strict localization, the com- 
paratively insignificant disturbance of the general health, and, above all, 
by the absence of anthrax bacilli ; from stomacaee it is differentiated by 
the deep and rapid spread of the gangrenous process to the external skin 
and by the pcmiciousncss of the process. Noma almost without exception 
terminates in death. 
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DEVELOPMENT OF FUNGI IN THE MOUTH- BACTERIAL 
DISEASES OF THE MOUTH 

The envilv of Hie mouth form-. a muI which is very favourable for Hie 
development, of micro-organising us it communicates with the external 
eomlitions of tie* individual, iN temperature approaches that prevailing 
within Ihe organism, and it contains masses of necrosed epithelia. It is, 
therefore, not to he wondered at, that a very great variety of microbes 
has been found in the oral cavity. It is certain that some of the patho- 
genic micro-organisms which enter the body arc 1 , previous to their later 
invasion id* the interior of the body, lodged and, eventually, pro-culti- 
vated in the* cavity of the mouth, thus probablv in scarlatina, acute* rheu- 
matic' fever, etc. (See Infectious Diseases.) Some of those microbes of the 1 
mouth cause processes of fermentation in the 1 mouth, favour the develop- 
ment of dental caries, and play a certain part in mouth directions in gen- 
eral. Only some of the more* impor'ant of the very considerable number 
of micro-organisms which have been positively demonstrated in the oral 
cavity, may be hricllv mentioned here. 

1. Pathogenic Bacteria in the Cavity of the Mouth. — Various patho- 
genic bacteria which, inoculated into annuals, produce 1 septieamiia (Krei- 
bohm) and more 1 or less rapullv cause the death of the animals Further- 
more, are found in the oral cavity, respectively in the saliva, of the 1 healihv 
— Frankel's pneumo-bacteria, sometimes also Fricdlandcr's pneumo-bacil- 
lus, etc. 

Leptothrix buccalis can as yet not be grown m pure culture, form- 
ing long thin threads, the 1 contents of which are coloured violet bv iodine 1 
and acids. Tliev are probably the expression of thread formation of vari- 
ous varieties of bacilli occurring in the mouth, and play an important role 
in the 1 genesis of caries of the 1 teeth. 

'A. Thrush fungus, oidium albicans, identical, according to Plants in- 
vestigations, with the mould lungus Manilla Candida* grows in filaments of 
mycelium, and the proliferating cells mav produce 1 distinct alcoholic fer- 
mentation. The 1 fungus, in its proliferation m the* oral cavity, forms first 
lentil-sized white, later more yellowish points which cover the mucous 
membranes of the cheeks and the surface of the* tongue in a hoop-like 
manner, and gradually spreading to the 1 pharvnx, (esophagus, and the open- 
ing of the larynx. The 1 fungous layer can partlv, but alwavs with very 
great dilliculty, be wiped oil* from the base. The adjacent mucous mem- 
brane is usually not inflamed, but sometimes slightly reddened or even 
slight Iv ulcerated and sensitive to the touch; the secretion of the mouth 
is of an acid reaction. The* thrush fungus occurs principally in children, 
but often also m aelults if they have bee*ome cachectic, usually shortly before 
death. 1 have also observed an endemic dissemination in a military hos- 
pital. The diagnosis can be made from the above-mentioned appearance of 
the mouth, and it becomes positive by the microscopical demonstration of 
filamentous mycelium and proliferating colls. 
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DISEASES OE T1IE PALATE AND PHARYNX 

J )is=(.’aM*» of the M>ft |mlate often heeonie nlTetlioti' of the pharynx 
[owing to eontinnitv of Mrneture|: their diagnosis, therefore, is Ih.*s 1 dis- 
eussed together. 

ANGINA-PHARYNGITIS 

Simple inflammation of tin* palate* and pliaiynv is one of tin* most easily ciiag- 
noslieated diseases, at most some diflieiilties aie eiieouiiteied in becoming familiar 
with the nomeiielatme which has Imi»ii estaldishcd hv \anoiis authors to designate the 
diileient grades and positions ot the angina. 

The best method ot cla.'Mt\ing the chaos ot designations of the anginas is to dif- 
teientiate I m - tween acute and tlunmc . and sapn final and th i p staled inllammatioiiM 
( a mu an tiit/tri (malts and am/ina phlt amannsa) . It the changes ait* eon cent rated 
upon tlie lacuna- ot the tonsils, it is pel missihlc to establish, as a variety ot the super- 
lieial liillanmiat ltm, a lacuna t angina, to which special attention has 1 event ly been 
paid. 

Acute superficial angina is characterized by tlu* following manifesta- 
tions; reddening and swelling of the liuieous membrane of the soft palate, 
of the surface of the tonsils anil inula, sometimes of all these structures, 
at oilier times imh\ idtial afTeetion of only-one of these structures. Usu- 
ally a gnmsh munis is attached to the surface of the iull.imed parts; it is 
tare that smaller losses of epithelium and formations of Hat erosions occur 
in the neighbourhood of the tonsillar lacuna*, or that (edema forms simul- 
taneoiislv as the expression of a more violent inflammation. In other eases 
the epithelium of the excretory ducts of the mucous glands swells, and 
the sec i id ion is retained; the swollen mucous glands then project as small 
nodes from the surface of the mucous membrane ( ylandnlar anjfina ), 
and lead, after the\ li.ne broken, fo the formation of small Hat ulcers. 
The contents of the glands, owing to its tcnacilx, remains in place in the 
shape »»f small grav points and patches, and is often diHicult to remove, 
and impresse-4 the inexperienced ohsener as a diphtheritic membrane. 

Angina Lacunaris. — 1 1 the inflammation affects the* lacuna* of Hie ton- 
sils in particular (lacunar anyina), they become* tilled with a secretion 
which is gelatinous, whitish at. the onset and. later, inspissated to a cheesy 
consistence; the microscopical examination of the plugs prows that they 
consist of aeeu mulated masses of bacteria, I at and leucocytes. This causes 
tlie more or less inflamed tonsil to assume a mottled appearance; the 
number of the* thus changed openings of the lacuna 1 varies great I v Lacu- 
nar angina is often confounded with diphtheria, because the whitMi-wllmv 
plugs eventually protrude above* the surface, can he w r iped off with diffi- 
culty or not at all, and sometimes spread membrane-like over the surface 
of the tonsil. Wrong diagnoses arc* best guarded against hv the observa- 
tion of the fact that the white membranes are restricted to the* lacunar 
openings, that they usually protrude as small plugs upon slight I v increased 
pressure upon the neighbourhood of the lacuna*, and can then he easily 
removed. However, lacunar antjiva can be. differentiated from immllat 
diphtheria with certainty only by the microscopical examination for diph - 
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tkeria bacilli ; it should not be forgotten that there are cases of genuine 
diphtheria which, during their entire course, show the clinical picture of a 
lacunar angina. 

Chronic Superficial Angina. — If a superficial angina becomes chronic, 
and if the lannuir form of angina prevails, a further inspissation of the 
yellowish-while plugs occurs, and with it are brought about a calcification 
of the* secretory masses and the formation of tonsillar concretions, or even 
putrefaction of the masses giving rise to feetid breath. The stagnating 
secretion leads to new inflammatory changes and often to hypertrophy 
of the tonsils. It is also possible that erosions form at the openings of the 
lacuna* with ensuing coalescence of the opposite walls and cyst formation 
or obliteration of the affected lacuna*. 

If it is not a question of lacunar , but of diffuse chronic superficial 
antjina ami jdiarynyitis, the mucous membrane of the parts affected appears 
in a more dirty red discoloration with abundant secretion of a thiekish 
'mucus, which is sometimes mixed with particles of blood. The secretion 
sometimes causes the pharyngeal wall to appear as though varnished ; if the 
secretion dries, the* posterior laryngeal wall seems to he covered with green- 
ish-gray crusts. 

Chronic Granular Pharyngitis.— I f a chronic pharyngitis concentrates 
itself upon the mueous glands or upon the adenoid ti*suo of the pharynx, 
and if simultaneously an inflammatory hyperplasia of the follicular appa- 
ratus sets in, the picture of granular pharyngitis . a cpiito frequent obstinate* 
affection, develops, with the formation of low, reddish-gray, nodular pro- 
jections between which the chronically inflamed, bluish-mi mucous mem- 
brane* is visible. If the e*pithc*liiim proliferates more markedly, this becomes 
noticeable in the* form of white disced orations. Similar changes are found 
if the chronic inflammation principally affects portions of the palate. 
Swelling e>f the mueous glands and of the solitary follicle's of the palatine 
arches, constant reddening of tlu* uvula, e>f the palatine* are*hes, and tonsils 
is noted. 

Tho other symptoms — fever in the acute form, difficulty in deglutition, dis- 
turbances of mastication and speech, uhieh assumes a nasal quality, tickling, hawking, 
etc. — are to he considered only in a secondary degree, in contrast to the above-men- 
tioned object ho changes which are visible on inspection of the pharyngeal cavity mid 
can be determined with certainty. 

Acute Phlegmonous Angina. — Deep-seated, phleyntonons acute angina 
is differentiated from the superficial form by the fact that the inflamma- 
tory process principally affects the submucosa and shows a tendency to 
suppuration. The swelling of tho affected parts is quite considerable, in 
keeping with the more intense inflammation; it may oeenr especially that 
the arches of the palate and the uvula swell to the thickness of a thumb. 
But, above* all, the tonsils are enormously enlarged, ro that they, almost 
touching each other, nearly completely obstruct the entranee to the phar- 
ynx. Now the process either recedes, or suppuration sets in in the tonsils, 
in the interlacunnr connective tissue and in the follicular wall, with per- 
foration of the abscesses to the surface of the tonsils or into their lacunae. 
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Then wc observe one portion of the surface of the tonsils to be more promi- 
nent, and we feel on palpation that it is softer than the surrounding tissue, 
in fact, fluctuates distinctly before the pus perforates. Besides, oedema 
may occur in the organs which are contiguous to tho phlegmonously in- 
flamed area (o»dema of the glottis) ; furthermore, a spread of the phleg- 
mons to the cellular tissue of the throat (angina Ludovici) or a descent of 
the pus into the mediastinum, sometimes gangrene of the palate, may super- 
vene* as a dangerous complication. Jt goes without haying th.it the general 
state of health is severely disturbed in phlegmonous angina ami that the 
local difficulties of deglutition, speech, etc., may reach a high degree. Such 
severe phlegmonous inflammations of the plmrynx occur either as metas- 
tatic processes especially in the course of puerperal fever, or in connection 
with scarlatinal angina or scarlatinal diphtheria or erysipelas, or it may 
also occur primarily, to which fa<t Senator has recently drawn attention. 
The latter form, in the sc\crer grades, is accompanied with marked general 
symptoms; with fe\er between 103° F. and 10f>° F., disturbances of the 
sensorium, with enlargement of the spleen, with nephritis and with gas- 
tritis, and is distinguished bv tin* spreading of the phlegmonous inflam- 
mation to the neighbouring organs, especially to the larynx, and by its 
pernicious, fatal course. Milder forms of "acute infections phlegmonous 
pharyngitis " niav he considered such cases of angina, in which, although 
a pronounced diffusely siippu rathe infiltration of the mucous membrane 
and of the siilu-ulaneous tissue* of the pharynx does not occur, hut only a 
considerable swelling of the pharyngeal organs take* place, in which, in 
contrast to ordinary superficial angina, as 1 have often observed, splenic 
enlargement and nephritis occur and persist for some time after recovery 
of the patient. 

Retropharyngeal Abscess. — Phlegmonous inflammation of the mucosa 
and siilmuicosa of the pharyngeal ca\ity is not very frequent; on the other 
hand, it is well known that circumscribed abscess formations which aro 
located in the retropharyngeal connective tissue — retropharyngeal abscesses 
— are found quite often. Their symptoms are: difficulty of deglutition and 
respiration, especinlh in the dorsal position, a visible and, particularly, 
palpable tumour a* the posterior pharyngeal wall, which is resistant at 
first and later becomes soft and painful to the touch, simultaneous enlarge- 
ment of lymph glands of the throat. The diagnosis, accordingly, can be 
made easily and w'ith certainty, especially if the axiology of retropharyn- 
geal abscess is also taken into consideration, i. c., the fact that they occur 
in the course of severe infectious diseases (pyaunia, scarlatina, etc.) or 
of caries of the cervical vertebra*. It is true, retropharyngeal abscess also 
occurs spontaneously, especially in children. 

Chronic Phlegmonous Angina.— This affection presents itself in tlic form of per- 
manent in flam mutiny hy|>crplasia of some portions of the palate, thus of Hie uvula 
and, above nil. of the tonsils, which may become hypertiophieil by new formation of 
leiicular tissue in the train off a phlegmonous angina in which no suppuration sets 
in. Similar conditions picvail in phlegmonous pharyngitis which becomes chronic, 
inasmuch as here, also, hypertrophies or even atrophic processes may take place as 
consequence of a deep-reaching inflammation in the pharynx. The local disturbances 
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ill tliix form of angina and pharyngitis aie 11a* aamo as in acute catarrh, only less 
violent; nor ih fever present in chrome phlegmonous angina. 


DIPHTHERIA OF THE PALATE AND PHARYNX 

While Infill ch.-ingi^ |iivi!ominaf<» in the infhimniatioiis of tin* palate 
and ]i|iar\n\ so far diseased, tlx* general infection and the demonstration 
of tin 1 specific lined I us determine the diagnosis in the diphtheritic inllam- 
ma( ioti. fax a I < linages in the palate and pharynx, which may present very 
\arving forms are to he noted. A*; specifically diphtheritic onl\ that form 
inn \ he designated which accompanied with the deposition of peculiar 
white membranes, whereas the infectious diphtheritic angina which does 
not lead to the formation of membranes, on the one hand, and gangrenous 
palatine and pharyngeal diphtheria, on tin* other hand, do not differ in 
any wav, so far as the local manifestations arc* concerned, from a com- 
mon catarrhal angina or from gangrene of the palate or pharynx brought 
about in some* oilier manner. 

Infectious (Diphtheritic) Simple Angina without jBfembrane.- The possibility 
tlisit sill appal cut l\ in liner lit cal an ha I angina ma\ be nt dipbt liei it ic oiigm is shown 
by the t.iet that, in t. unities m which diphthci 1.1 piex.uls. sometime*. one child is 
afllictcd with the eniiniioii Ini in nt diplit liei it le disease nt the phaiynx, .limtliei eluld 
at the Mine tune shows gangiciioiis, ,i thud one again a simple angina, and, further, 
tli.it tins latter mav eaiise an infection which, in the inteeted indmdiial, takes the 
emu sc nt a sc\eic phalangeal diplitlieiia Mill the pmnt that an appaietitlv simple 
eatanhal angina may he nt a diphtheiitie eliar.ietei, has leeently been tendered ah* 
Holutely eei tain b\ the laet tu.it ill siieli tases the picscncc nt genuine Miuleut diph- 
t liei in bacilli has been delei milled on the plan \ngeal mucous membrane. If, there- 
tnie, the geneial symptoms in simple angina aie dispmpm t innately seyeic — i c., 
if deeuled tatigue and weakness as well .is intense le\ei ate picsent — if, besides, the 
nil eel ion is associated with \ minting and swelling nt lymph glands of the lieek, if the 
patient lecovers hut slowly, and if ncplnitis ni c\eti paialy*.is appeals in eoimeetinn 
with the angina, the pmhuhilitx ina t \ he cnnsidcicd that the latlci is of tlie mjevhuus- 
diphthei it ic \aiict\, especially it it can lie pioved that tlieic was a possibility nt con* 
taginu. Hut the diagnosis always icinains pimisional in such cases it they oeeur 
isolatedly, unless the imeinscopieal examination tni diplitlieiia bacilli gi\es a positive 
result. 

Finding of Bacteria in Diphtheria.- A V the bur!/ his winch was first 
described hi/ Klrbs in ISS.l , and first obtained in purr culture by huffier in 
icS\s’{, can to-day be considered with absolute certainty as the sole yener- 
ator of jjenuine infectious diphtheria . 

In lcfcrriug, leg.uding tlx* mniphnlngic.il and biological pinpeities of the diph- 
theria bacillus, to the details gi\en later in the description ot the infectious dis- 
ease diphtheria, I will state lieie onlv that, besides the specific diplitlieiia bacillus, 
various other pathogenic hacteiia aie toiind in the diphtheritic mcmhiaucs. strep- 
toeoeei^ staphylococci, a shoit-ind haeilius analogous (o Kinnkel's pneumo-bacillus, 
and to the bacillus eoli eonimiims. Sticptococci aie the most, important in so far as 
they, in emit last to tlx* diplitlieiia bacilli, entei deeply into the tissue, into the lymph 
and lilood channels, and cause a septic:cniic infection. The membranes proper, pro- 
duced by the effeet of the diphtheria bacilli upon the epitlielia and a supervening 
llbrinous exudation, consist ot nxne or less thick layers of fibrin in which degen- 
erated epitlielia, single round cells as well as bacteria (towards the mucous mem- 
brane the specific diphtheria bacilli) can lx* demonstrated. 
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Character of the Diphtheritic Membrane. — If tlu* diagnosis of diph- 
theria is to lie certain, the microscopical demonstration of the presence 
of the Klcbs-Lnfller's bacillus must be made. But the presence of diph- 
theria eaii, in many cases, be surmised with at least a great deal of prob- 
ability from the cliunges in the palate and pharynx in the form of tlu; 
well-known whitish-gnu/ depositions (pseudo-mem lira lies). They are most 
frequent on the tonsils, often commencing directly at the openings of the 
follicles; in other cases the* starting-point of the diphtlieritie exudation is 
in the uvula or in the posterior phanngeal wall. 

The pseudo-membranes are either of a dull white or of a lard-like gray 
or yellowish colour, which usually cannot he wiped off; if they can be 
wiped off, sometimes slight hisses of substance remain which then bleed 
and are rapidly co\ercd again with new membranes. In cases in which the 
local changes arc more prominently developed, the raviolis plagues soon 
become continent, and at the same time enter beneath the surface. The 
tissue then becomes necrotic and pulpy, and smaller or larger pieces of the 
tonsils, of the archer of the palate or of the uvula, become detached bv gan- 
grene {gangrenous diph theria ) . 

Painful, often considerably enlarged lymph glands arc found, besides 
the changes m the phami.x. c.xtcrnalh at the throat, especially at the angle 
of the lower jaw. 

Differential Diagnosis. It is generally easy to recognise the diphtheritic 
character of the placpies, unless it is a <|uestion of \ery insignificant mem- 
branous formation ; hut the diagnosis is often difficult at the onset of the 
affection. A t on flaunting of Ibis condition with the seeretorv plugs of 
lacunar angina I** e^pce wily apt to occur Rut the latter are situated exclu- 
sive! v in the openings of the follicle* of the tonsil, whereas the diphtheritic 
membranes, although at first also are sometimes located at these places, are 
not precisely Imnled to the same in the further course of the affection 
It is true exceptions to Ibis rule occur in both diiecfions; membrane-like 
spreading in non-diphlheritn* lacunar angina and, on the other hand, genu- 
ine diphtheria resembling the clinical picture of lacunar angina without 
diffusion of the membrane (see p ?. 4 >S). 

Besides anginas an* sometimes observed which, in their external appear- 
ance, are in no way different from diphtheritic anginas, bal, in the mem- 
branes of which, diphtheria baiilti cannot be demonstrated either in the 
microscopical examination or in plate cultures (“diphtheroid"). Here 
either no micro-organisms are found at all. or, as a rule — streptococci, 
staplnlococri and diplococci, or non-virulcni diphtheria bacilli (pseudo- 
diphtheria bacilli, sec* Differential Diagnosis of Diphtheria) 

Corrosive crusts, due to silver nitrate or acids, sometimes also resemble 
diphtheritic membranes, hut they are easily recognised as nrfifh ial produc- 
tions if the delicately wdiite colour of the corrosive crusts and their super- 
ficiality are sufficiently observed. 

A positive decision whether diphtheria or only a diphtheria-like affec- 
tion prevails, is only hi ought about l>v the microscopical examination of a 
particle* of membrane for the specific* bacilli, which should always Ik* made 
in doubtful and in unquestionable eases. 
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Scarlatinal Diphtheria of the pharynx (scarlatinal diphtheroid) is to be dif- 
ferentia UmI from common diphtheria aw an affection of the pharyngeal formations 
which varies in character from genuine diphtheria. Pathological-anatomical and 
clinical tacts are in fuvom ot the coirectnesH of this assumption. The “ diphtheritic” 
pharyngeal changes in hcaihitina usually rcpicsent, in contrast to the usual condi- 
tion in infectious diphtheria, actual ct lists ot the mucous membrane, ami in these 
only cocci, especially sticptococci, were ton ml, and not the Klcbs-Loillcr's bacillus, 
hi some cases ot scail.itina with pharyngeal diphtheiia, however, genuine diphtheria 
bacilli arc touud: Imt then it is a question of a mixed infection of scarlatina and 
diphtheiia. It should he emphasized, clinically, as a differential diagnostic charac- 
teristic, that genuine diphtheiia spicads to the air passages, scarlatinal to the middle 
ear, larely n Meet mg the larynx to a maiked degree (necessitating tracheotomy); 
turt hermoie, paial ( \ses, which are charaetenstic of genuine diphtheria as subsequent 
allections, aie almost ne\ei observed after no-culled scarlatinal diphtheria. 

TUBERCULOSIS OF THE PALATE AND PHARYNX 

Sometimes, although uuely, we may find in tuhereulous patients, at the arches 
of the palate, at the tonsils and in the pharynx, cheesy infiltrations which principally 
affect the adenoid tissue, and which lead t > the formation of ulcers of vaiying depth 
which show no tendency to cicatrization; these ulcers have sharp, eroded umigins 
with llnbhy granulations and a smeaiy base, in these ulcers or in their sm round- 
ings, sometimes tuhciciiluus nodes me found and, upon mieioseopical examination, 
tubercle lutnlh me detected. This is the final elite! inn, to diflcicntiate tuberculous 
from syphilitic ulcers lor which they may sometimes he mistaken. 


SYPHILIS OF THE PALATE AND PHARYNX 

Syphilis in its various forms preferably localizes itself at the palate 
and in the pharynx. 

Syphilitic Angina. — Syphilitic angina and pharyngitis do not differ in 
any manner from the non-specific variety. At most, the obstinacy of the 
eatarrh and the insignificant disturbances connected with it arouse sus- 
picion that it is a question of a syphilitic affection. Besides, there may 
be whitish discolorations, caused by thickening of the epithelium, in some 
places of the inllamed mucous membrane. 

Condylomata and Simple Syphilitic Ulcers. — On the other hand, there 
can no longer be any doubt as to the syphilitic character of the palatine- 
pharyngeal affection, if pea-sized, rounded, pale prominences of the mucous 
membrane, so-called plagues in ugncnscs % caused by cellular infiltration, arc 
found. These prominences, the analogon of the broad condylomata of the 
external skin, may ulcerate and form slmrp-edged, eventually deep ulcers, 
sometimes oven ulcers which possess diphtheria-like membranes, especially 
on the tonsils and on the uvula. They are early symptoms of syphilis, 
but sometimes form the transition stage to gummata of the palate and 
pharynx, the characteristic manifestations of the later phases of syphilis. 

Gnjnmata of the Palate and Pharynx. — Syphilitic gummatous nodes 
represent extensive infiltrations which start from the mucosa or submu- 
cosa, sometimes also from the periosteum of the posterior pharyngeal wall 
and of the hard palate. They show a great inclination to disintegrate ami 
form deep ulcers and perforation at the palate, but, above all, at the velum 
near the uvula so that the latter may bo partly or totally destroyed thereby. 
The appearance of such ulcers is not absolutely characteristic; but, usually. 



(ESOPHAGITIS-ULCERS OF THE (ESOPHAGUS 


245 


their comparatively very rapid formation from an infiltration, the syn- 
chronous presence of other manifestations of syphilis, the swelling of the 
cervical, and especially of cubital glands, leave no doubt as to the nature 
of the ulcerations. If cicatrization occurs, there arise, according to the 
depth of the ulcerating surface, flat or radiating cicatrices with coales- 
cence and distortion of the various parts of the palatopharyngeal space. 
These cicatrices, as well as the persisting perforations ami defects, are usu- 
ally characteristics of recovery from syphilis, which last for life. 

It is not easily possible to confound the formation of gummatous nodes 
with carcinoma of the palate and pharynx, if attention is paid to the steady 
growth and spread of the new formation Insides the ulceration, and if, 
eventually, the carcinomatous character of the neoplasm is determined by 
microscopical examination of excised portions. 


DISEASES OF TTTE (ESOPHAGUS 

OESOPHAGITIS 

The inflammatory conditions of tho (esophagus arc well characterized in a patho- 
logical-anutomifcil respect and oceiii in the vaiiotis varieties which are also observed 
in the other organs, as eatarihal. follicular, pustuluvuriolniis, phlegmonous, croupous 
inflammations; clinically, howevei, (esophagitis ofleis lew points of suppoit for tho 
diagnosis. The latter, therefore, is usually very uncertain, unless an examination is 
made with the n'sophagoseope. the application of which in (esophagitis, however, is 
connected with such dispiopmt innately gicat inconveniences to the patient that, ex- 
cept in late eases, it is not well to resort to this diagnostic aid. 

Those symptoms which aie to a certain extent considered diagnostic are, pri- 
mal ily, the pains which aie telt along the (esophagus, and which are increased by the 
descent of food, blit especially also by an eventual examination with the stomaoh- 
tube (the rubber tulie should always be used, but even this only in urgent eases). 
Reflex muscular spasm causes dining deglutition of food a lodging, sometimes a 
forcing upwaid of the food. The vomited masses may he envelop! d in mucus, etc. 

It, moulding to the above icmarks, it is lisky to diagnosticate (esophagitis with 
certainty, then diagnoses which concern tin 1 special foim of inflammation of the 
(esophagus, are const meted almost entirely theoietieally. If fibrinous masses are 
forced up in pharyngeal diphtheria, this does not pi me anything at all regarding 
their origin in the (esophagus: it is difleieut however if, as has been observed in some 
rare cases, a tube-like membrane— 1. e., a complete fihnnoiis cast of the (esophagus — 
temporarily obstructs the lumen of tin* (esophagus and is vomited It is obvious that 
the, theoretically to be expected, expulsion of purulent masses in phleqmonous in- 
flammation of the (esophagus does not give any positive assurance as to the exist- 
ence of this rare disease, as the pus may have perforated from adjacent organs 
into the (esophagus. 


ULCERS OF THE (ESOPHAGUS 

They arise under the most varying ufliologioal conditions (ulcers due to corrosion, 
mechanical pressure, syphilitic, tuberculous, peptic ulcers) and occur in the greatest 
variety of forms. Here, too, the diagnosis is supposed to be indicated by difhciilt ics 
of deglutition, pain, forcible ejection cf food which may In* impregnated with blood, 
it may lie especially mentioned that st/phihlw ulens occur extremely rarely on the 
mucous membrane of the (esophagus (in contrast to other mucous membranes), and 
furthermore, that at least one ulcer is easily to be diagnosticated, on account of its 
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high Heat, without the application of the a'sopluigoseope, namely the drcubital ulcer 
of the WHophityiift. The latter occurs in debilitated, bedridden patients during the 
laHt weeks of life due to the piessme which is exerted by the lar>n\ (respectively the 
plate of its ciicnid caitibigoj which sinks posteriori}’, owing to the general muscular 
weakness, upon the adjacent fcsophago-phaijngcul w'nll, so that the two surfaces of 
the mucous iiiemluanes aie picsMil upon e«ich other and upon the vertebral col- 
umn. Thus theie aie loimcd at the lowest pa it of the pharynx, at the boundary be- 
tween the lattei and the (esophagus, two small, concsponding neciotic aieas (at the 
anterioi and posteuoi walls of the lowest poition ot the phaiynx), which ulceiatc and 
which can he seen with the laiwigoscope as lilceiations. 

Peptic Ulcer of the (Esophagus. — In tin* lowest portion ot the esophagus tliere 
occuis, hi i.ue eases, an ulcer which must be considered as peptic, caused by the fact 
that, aftei the cii dilation in the lowest did ot the (esophagus has, for some reason or 
other, become distuibed, the acid 01 hy pel acid gastiic juice erodes, upon reguigitation 
into the (esophagus, the locality which is inclined to digestion. The .symptoms must 
lie the same as in ulcer of the caul in; the diagnosis of this u*sopliagc;il ulcer, tlicrc- 
toie, coincides with that ot the latter. 


NEOPLASMS OF THE (ESOPHAGUS 

Only r*t rein out a I a of the (rsojilutf/us sire of clinical interest among (lie 
neoplasms which occur m the (esophagus, if we do not include those rare 
eases of polypi of the (esophagus, which, commencing in the lowest portion 
of the pharynx, are accessible to surgical treatment. 

Carcinoma of the (Esophagus is a relatively fivipient alTection, and is 
found in the (esophagus almost always as a primary carcinomatous growth 
in the form of an epithel'al cancer. The* seat of the tumour is, in hy far 
the majority of eases, the middle, and particularly the lower, third of the 
(esophagus. At the onset only affecting the smallest portion of its wall, 
the cancer gradually becomes (jinf/r-like and thus causes a stricture which 
narrows th(» lumen of the (esophagus more and more, and only temporarily 
becomes slight l\ permeable again by ulceration of the carcinomatous 
locality. If the ulceration spreads beyond the w'all of the (esophagus, 
perforations occur into the air passages, into the pleural and pericardial 
cavities and into the large bloodvessels. In other eases the carcinoma 
proliferate* into the posterior mediastinum or into the vertebral column, 
thus causing symptoms of pressure. Angina pectoris with severe attacks of 
(lyspiucn (pressure upon the vagus), as I have seen in an extraordinary 
example, furthermore, paralysis of the vocal cord (by pressure upon a recur- 
rent ner\e, cspecialh the left), paralysis of the lower extremities, etc. An 
(esophageal carcinoma may also, although rarely, proliferate towards the 
stomach; in a ease which I observed recently it happened that the un- 
doubted secondary development of the gastric carcinoma w r as much more 
extensive than that of the primary carcinoma of the (esophagus. 

Disturbance of Deglutition. — The diagnostically important symptoms 
are obvious from the abo\c remarks. The swallowed foods finding an 
obstacle in flic (esophagus, they an* regurgitated, sooner* or later, accord- 
ing to the higher or lower scat of the cancer — if putrefaction has sot in, 
covered with blood and feetid material. The same as in all carcinomata, 
a pernicious effect upon the constitution does not fail to appear in car- 
cinoma of the (esophagus, in this case more so because the ingestion of food 
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gradually becomes more and more deficient. At the onset of the affection, 
so long as the patients arc still able to ingest soft food without dilliculty, 
the apparently absolutel) good nutrition contrasts very markedly with the 
objective finding which carcinoma of the (esophagus shows even in this 
stage. Later the cachexia attains the highest de\elopincnt ; eventually, 
metastases occur m the lner and in other organs, especially in the 1 lymph 
glands. Hut, as usually those do not swell which are situated in the axilla, 
in the supraclavicular and infraclavicular regions, hut those situated at the 
hilum of the lung, this metastatic infiltration of the glands is, as a rule, of 
no avail diagnostically. 

Stenosis of the (Esophagus. — The principal point in the diagnosis is 
always the determination of a stenosis of the tesoji/unjus, and, furthermore, 
its differentiation from other forms of (esophageal narrowing, so that it 
appears more proper to discuss further particulars of the diagnosis in 
the diagnosis of stenosis of the (esophagus to winch we shall presently pass. 

STENOSIS OF THE CESOPHAGUS 

Stenosis of the (esophagus is the most Ircqucut and practically most 
important affection of the (esophagus. Its diagnosis does ijot present any 
difficulties as regards the determination of a narrowing of the lumen of 
the (esophagus, but often almost insurmountable obstacles in regard to the 
discovery of the cause and character of the stenosis in the given eases. 

Difficulties of Deglutition — Eegurgitation of Food Particles. — The first 
symptom of a narrowing of the 1 (esophagus i< the disigrecahlc sensation that 
larger morsels of solid food do not pa^s down (putc miohstructedly. After 
a short while the patient ohsenes that they become lodged and that they 
regurgitate, the sooner, the higher the location of the strict lire; this occurs 
a little later, if the narrowing is situated more towards the eardia. A 
longer retention of food in the (esophagus is also fat nu red especially by 
the fact that that position of the (esophagus which is situated immediately 
allow the narrowed area, becomes dilated. The appearance of the ejected 
masses, unless a distinctly coloured food has been partaken of, is grayish 
while; they contain particles of food of the last or of a previous meal, 
with abundant masses of mucus and fungi, rareh blood. The 1 aimlaccous 
substances are partly transformed into sugar, the albuminous substances, 
if they remain more than one day. an 1 putrid; the regurgitated mass has 
an insipid, sometimes also a penetrating foetid odour. 

Masses which are hi ought lip from the (esophagus do not contain, in 
contrast to masses that arc vomited from the stomach, pepsin, free hydro- 
chloric acid, peptone and constituents of bile. The reaction of the regur- 
gitated mass is almost alwa\s neutral. 

Auscultatory Phenomena.— Auscultation of the (esophagus should In* perfoinicd 
at the throat to the left of the trachea, farther down on the left side of the veitehral 
column to about the tenth tlioraeic vertebra. UjMin swallowing of tluids hv the per- 
son to be examined, we hear at this place, normally, a kind of tipple, caused by the 
passing down of the fluid swallowed, which, in less than half a second, is “ wjuirted ” 
ns far ns the eardia. After having remained for a fcw ? seconds above the latter, it 
passes, mixed with air, about six to seven seconds after the beginning of the act of 
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deglutition, to llii» piilruiiff' of the stomach with a gurgling sound (“ pressing-through 
wound ”), which is licatd, u|n»n niiscult.it ion of the gastric region, to the left of the 
xiphoid process. 

If a stenosis of I lie (c-oplmgii- in present, we can observe that the (csoph- 
ageal deglutition sound heroines softer or is suddenly interrupted, and 
may cud i rely miss the “ pressing-through sound ’* or observe it later, How- 
ever, these au^eultalon (esophageal pheiioinena are by no means eertain 
signs of stenosis of the cesoplmgiis. Much more reliable results are obtained 
with the direct (.rumination of the sir nosed ami irilh the stomach -tube. 

Sounding of the (Esophagus. — For this first sounding I employ, under all cir- 
euinst uncos, 11 inlihcr tuhe, the hitter is, supplied with the tumult ill, passed over the 
plate ot flic ci i coid caitilagc, then the mandrill is rcino\cd and the tuhe is passed 
down until it stops at t he oils! i net ion. Now the place is marked on the tube at which 
it is touched hy the incisois. If, from the aliove mark, the tube is externully 
placed upon the check and the latcial portion of the thioat, we may he able approxi- 
mately to determine the location of the obstacle. This liannltss mode of examina- 
tion is usually fully siillmcnt. It is also satistuotoiy to me, abo\e all, when 1 have 
reason to similise a cam noma oi the (esophagus. I have been taught hy years of 
experience that the generally pineti-ed use of thin stiff sounds causes more harm 
than good ill most eases ot c.iicinoma of the (esophagus. Only, if no traces of blood 
can he found on the sound alter withdrawal, in repeated sounding with a thin 
ruhlier tube, 1 employ in can inoiu.i also stiff bougies, the use of which in other 
eases (e. g., ill eieatneial strict me* oi m net voiis-spasin strictures of the ccwoph- 
agus) is, of course, impel at i\e theiapeiil icallv. 

Disturbances of Nutrition. — Deficient ingestion of food is hound, in the 
course of time, to injure the nutrition of the patient Rut it should he 
stated that, unless it is a question of carcinomatous stenosis of the (esoph- 
agus and Hinds shll pass the narrow area, the emanation is relatively very 
insignificant, as e\en a person who until then was well nourished, may be 
kept at. his former weight by the sole administration of sufficient quanti- 
ties of milk. I knew a patient who lived exclusively on milk for three 
years and who not only lost nothing of Ins weight of about 1(55 pounds, 
hut actually gained to 1 1 pounds. Rut if, on the other hand, the passage 
is so narrow that no fluids can pass, or only in insufficient quantities reach 
the stomach, the patient emaciates rapidly and the gastric region retracts 
ill a trough-shaped manner. 

Nature of Stenosis of the (Esophagus. — The diagnosis of (esophageal 
stenosis can be made without difficulty from the above-described signs. 
As easy as it is, accordingly, to determine a stenosis of the (esophagus, so 
difficult is it sometimes to ascertain the character of the stenosis . But 
this is the most important demand made upon a diagnostician, because not 
until a decision is arrrived at as to the cause of the stenosis of the (esoph- 
agus, will prognosis and therapy take a distinct direction. To attain this 
object, the following method had hotter be observed: 

Extra-CEsophageal Causes. — At first it should be determined whether 
causes situated outside the (esophagus exist which may give rise to the 
occurrence of a stenosis. The first, object, therefore, is the external exami- 
nation of the throat, to decide the question whether a swollen lymph gland 
of the throat, an infiltration of the cellular tissue of the throat; etc. ; or; 
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the most frequent finding, a goitre presses upon the oesophagus, to which 
fact simultaneous dyspncoa points by compression of the trachea. In con- 
nection with the above, percussion of the region of the mamibrium sterni 
should also be done to find whether a substerna] goitre may be the cause 
of the compression. If dulness is found here, we must consider further 
whether the presence of an aneurysm is likely, we must auscultate for even- 
tual murmurs, compare the radial pulses, etc. I almost habitually exam- 
ine in such a manner in all cast's of i esophageal stenosis, before introducing 
the sound for the first time. Of course, the consideration whether a 
tumour narrowing the lumen of the (esophagus at the throat, or an aneu- 
rysm, etc*., is the cause of the stenosis, depends primarily upon the height 
at which the stenosis is located. If it may be assumed that the latter is 
situated in the intrathoracic portion of the (esophagus, there are further to 
bo considered, besides aneurysm, mediastinal tumours or a large pericardial 
exudate . disease* the diagnosis of which has been explicitly discussed. The 
last-named intrathoracic affections, upon the whole, rarely give rise to 
dysphagia. Furthermore, we must examine the vertebral column for devia- 
tions and painfulness of the vertebra*, as an excessive degree of lordosis, a 
hypostatic abscess originating in a carious xertebr.il process, etc., may cause 
stenosis of the (esophagus. After thorax, vertebral column, ajul throat have 
been examined in such a manner — in rare cases, if the location of the obsta- 
cle is ven high, a laryngoscopical examination is also to he made — and if 
nothing supports the assumption of a certain cause of stenosis of the 
(esophagus, then a last e.xtra-cesophagenl factor is to he thought of, which 
acts as a compressor, viz. : 

A Diverticulum of the (Esophagus.— We shall fully discuss the diag- 
nosis of this condition in dilatations of the (esophagus: here mention may 
he made only of the fact that in diverticulum, according to tin* amount 
of food which is contained in it, large quantities of food may eventually 
be forcibly ejected and the (esophageal tube may at times be compressed 
laterally and im perinea bly, at other times, after evacuation of the di\er- 
ticiiluin, it may Ik? passed so that the sound, which piexionsly encoun- 
tered an insurmountable obstacle, now passes the place without hindrance. 
This change in the possibility of entering the (esophagus with a bougie, 
which is of the greatest importance for the diagnosis of a diverticulum, is, 
however, not pathognomonic of the formation of a diverticulum alone; 
similar conditions are also found with foreign bodies in the oesophagus 
which change their position — in fact, in the most varying forms of steno- 
sis, if a larger morsel of food temporarily lodges in the opening of the 
stenosis, but, above all, in 

Spastic Stricture of the (Esophagus.— In stenosis of the esophagus 
caused by spasm of the oesophageal musculature it is always possible, accord- 
ing to my experience, with patience to overcome the obstacle, in employing 
a not too thin, hard sound. It is true, in some eases a certain amount of 
force is required to push the sound down and to bring it up again. The 
Round in such a ease is retained, and then, as can be distinctly felt, sud- 
denly released, eventually to encounter no obstacle at any part of the oesoph- 
agus at the following sounding. Sometimes, according to my experience, 



250 


DISEASES OF THE DIGESTIVE TRACT 


a spastic stenosis of its lumen is found in t lie 1 entire course of the oesopha- 
gus. Then w« fed, especially upon withdrawal of the clastic tube, how 
the latter is firmly graced sj)a^iiioilicalI\ for a long distance, and even 
may In* rather drawn out — i. e., stretched— than brought up. Esually other 
signs of hysteria exist besides spastic strict lire; not alwa\s, it is true, as is 
proved by the fact that I have sometimes found spastic strictures of the 
(esophagus in robust men. Sometimes it occurs that a spastic narrowing of 
the (esophageal lumen supervenes secondarily upon organic changes of the 
(esophageal wall, upon ulcerations, tumours, or upon the lodgment of for- 
eign bodies. However, the latter condition is very rare, and the change 
of the permeability of the (esophagus in these cases may lie explained in 
a d life rent manner. 

Intra-(Esophageal Causes of Stenosis of the (Esophagus— Foreign 
Bodies. — This naturally leads 11s to the diagnosis of inlra-a’sopliatjeal 
eauscs of stenosis of tin (esophagus. 

A ivedyed-in foreiya body is to he thought of as cause of the occlusion 
of the (esophagus, it* the stenosis occurred acutely and causes violent pain. 
Usually the patient himself states that this or the other object lias been 
carelessly swallowed by him. But it should not he forgotten that, occasion- 
ally, upon the swallowing of hard food, the patient becomes aware, for the 
first time, of an organic change of the (esophagus which has been present 
for some length of time, and which is erroneously interpreted as the cause 
of the (esophageal stenosis. The ran* pedieulated polypi of Hie icsophayus 
may also hi* counted in the category of foreign bodies. Thev usually 
originate from the lower part of 1I10 pharynx and are suspended from hero 
into the* (esophagus, i I is further possible that the presence of very con- 
siderable masses of the oidium a/ hint us in the (esophagus may cause its 
occlusion. A careful sounding is indicated in such cases: the obstacle is 
easily n\ ermine in the last-mentioned case, not so, however, in the pres- 
ence of swallowed foreign bodies in the (esophagus; then the application 
of Duplay's sound may give direct information whether or not a foreign 
body is present in the (esophagus. 

A cicatricial si riel are will gradually form, if the foreign body has 
entered the (esophagus some length of time previous and if its presence has 
caused a defect, or if a corrosion of the (esophageal wall has taken place by 
acids, alkalies or other caustic substances. A cicatricial stricture niav 
develop from any kind of ulceration, syphilitic and diphtheritic included — 
T once saw a cicatricial stenosis of the (esophagus follow' a pharyngeal diph- 
theria — but both are rare causes of cicatricial stricture. The presence of 
the latter is pointed to by, above all, the history of the ease, by the slow 
development of the dysphagia, the marked, uniform consistence of the 
obstacle upon introduction of the tube, the absence of blood on the tube 
upon withdrawal and the possibility of dilating the stonosed area. 

I can only advise, always to go through this entire course of diagnostic 
calculation, from beginning to end, and only after all the above-mentioned 
causes of stenosis, at any rate the most important of them, have been gone 
over and have been excluded, to concentrate the diagnostic considerations 
upon the most frequent cause of u?sophageal stenosis, viz., carciuonia . 
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Carcinoma the Cause of (Esophageal Stenosis. — If we begin in the in- 
verse direction, i. e., with the consideration whether a carcinoma may be 
present and whether there is anything opposed to the presence of such a con- 
dition, we are very apt to be satisfied with a certain probability of diagnosis 
of cancer of the (esophagus, it w true that, owing to the \erv fmpicnt 
occurrence of carcinomatous stenosis of the (esophagus, a correct diagnosis 
will be made even in this manner; but in some of the cases the diagnosis 
will prove to be wrong, causing injury to the pal lent and mortification to 
the phvsician. If a gradually developing stenosis of the (esophagus is 
found in a patient above fortv vears of age, and if, although he \< still able 
to pass liquid food without diflicultv, an increasing emaciation and cachexia 
become mamlest, it is almost certain from the beginning that lie suffers 
from carcinoma of the (esophagus. If then, upon subsequent examina- 
tion with the sound, an obstacle can be determined, and if the sound upon 
withdrawal is covered with masses of mucus and blond (in putrefying car- 
cinoma lehorhallv betid masses), although a soft sound has been employed 
and no pressure 1 has been exercised with the hard tube, the suspicion of car- 
cinoma becomes confirmed. Sometimes the sound, unless too thick a 
one 1 has liccn selected, advances to the local it v of the stenosis in a narrow 
clianne! and is retained in the latter; upon withdrawal it is-then felt how 
the sound is firmlv grasped bv 1 lie annular, long-stretched neoplasm. In 
rare cases we find in the tube-w indow pieces of tissue, the microscopical 
examination of which removes am* doubt as to the diagnosis of cancer. 
The diagnosis is furl her confirmed by the occurrence of carcinomatous 
mclaslases in lungs and liver, also bv parahscs of the reuirrcnf nerves 
and by other svmptoiiis of compression caused bv the growing tumour, 
which, although oci urring in other forms of (esophageal stenosis, also, 
are of particular frequency in carcinoma of the (esophagus. 

DILATATIONS OF THE CESOPHAGUS 

Of dilatations of the (esophagus then 1 are distinguished the diffuse* or 
total . and the circumscribed dilatations, which an* limited to a small area 
in the (esophagus. 

Diffuse Dilatations of the (Esophagus. — As to the former, primary, total dilata- 
tions* they (onl t \ a \ei t v small number of eases have as yet been nhscivcd) manifested 
themselves by severe dvsplmgiu. inasmuch as the tond ingested did not pass down but 
was forced up again after ingest ion. A positin' diagnosis of these in re eonditions is 
scarcely possible: but complete dilatations ot the (esophagus may at least be sur- 
mised. if, upon the piesence of dvspbagia, the demons! i at ion of the nbsenee of a sten- 
osis ran be furnished by means oi a sound, which instrument, in contrast to the condi- 
tion in diverticulum, uh\a\« slides down without (distinction, in fact, abnormally 
easily, ii]M>n lepeated examination 

Partial Dilatation of the (Esophagus. — The diagnosis can he made with 
much more precision in partial dilatation of the (esophagus, either because 
the circumscribed dilatation refos to the entire circumference of Ibc 
(esophagus above a stenosis, or because it only affects one part of tin* wall 
and causes a sacculation of tin* organ, a diverticulum. To n partial dilata - 
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lion affecting the entire circumference of the (esophagus there points the 
fact that more or less copious masses of food ingested and retained above 
the stenotic area, are forcibly ejected at once, furthermore that, after evac- 
uation of the same, large masses of fluid can he introduced and withdrawn 
from the area of the stenosis, winch is demonstrated at the* same location 
by sounding, without the tul>e e\er reaching the stomach. However, in 
rare cases it may In* possible that the sound may, in spite of a uniform 
dilatation of the esophagus over the cardia, reach the stomach without 
obstruction, munch, when the cardia at times only contracts spastically, 
or if its relle\ relaxation, respectively opening, is only impeded upon 
deglutition. The food will, in both eases, remain in front of the eardia 
and gradually dilatation of tin* (esophagus will occur. 

(Esophageal Diverticulum. — Diagnostic reasoning takes another direc- 
tion if it. is a (jnestion of lateral saceiilations, so-called diverticula . Of both 
hinds of diverticula, traction and pulsion diverticula, only the latter variety 
is a cress ib l e to diagnosis. 

Traction diverticula, arising in consequence of peri-tesophageal proc- 
esses of wasting, especially in the region of the hi furcation of the trachea, 
arc small prominences of the (esophageal wall, half a centimetre to, at 
most, one centimetre in size, which are not capable of being diagnosticated 
because the sound, as well as the food, passes them without encountering 
an obstacle. The presence of a traction diverticulum mav bo, at most, 
surmised, if at certain places, far down in the (esophagus, large, hard 
morsels become lodged bv becoming attached to the diverticulum, while no 
stenosis can he demonstrated with the sound and a spasm of the (esophagus 
may he excluded in the given case, or if, in connection with those vague 
disturbances of deglutition, a perforation of the (esophagus occurs duo to 
another, inexplicable cause. 

Pulsions Diverticulum. — The diagnosis of a so-called pulsation diver- 
ticulum. studied particularly carefully by Zenker, offers less difficulties. 
These diverticula are situated almost exclusively at the uppermost boundary 
of the (esophagus, therefore behind the plate of the cricoid cartilage, and 
originate in the posterior wall of the (esophagus. 


Their origin is probably duo to the fart that the wall becomes more yielding at 
some place at the boundary between (esophagus and pharynx, in such a manner, for 
instance, that a foreign body pushes aside a few tniisculair fibres, and that now the 
mucous membrane i,s foiced towards this yielding space by the morsels of food, which 
always experience a slight stoppage lwhind the plate of the cricoid cartilage, siicculat- 
ing the mucous membrane and gradually forming a continually growing pouch. The 
latter is situated between vertebral column and (esophagus, and continually forces 
the latter forward: the axis of the (esophagus thus becomes kinked, whereas the uxis 
of the divciticulum becomes gradually situated in the direction of the pharyngeal 
axis. Thus it occurs that the food, upon deglutition, is more and more caught by the 
divert iciil 11111. and that hut very little or nothing reaches the irsophagus and stomach; 
and the same will occur with the (rsophagcnl sound if introduced for diagnostic pur- 
poses in such cases. It always enters the divert iculuni, is hound to, according to the 
anatomical conditions, to enter the same. Only when the pouch is completely 
evacuated, which, however, is very rarely the ease in larger diverticula, will the sound 
puss the entrance of the dncrticulum and enter the (esophagus, and now even a thick 
sound may be advanced without obstruction down into the stomach. 


.A * . J v 
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The changing permeability of the (esophagus for the tube is an ex- 
tremely important factor for the diagnosis of the diverticulum; however, 
this diagnosis cannot be made so simply as is usually assumed theoretically. 
For this change in the possibility to sound the irsophagus is found, us has 
been stated, in other conditions also; besides, the total evacuation of the 
sac, which is the indispensable condition for the entrance of the tube into 
the (esophagus, is a rare otcurrcnce. 

Employment of the Diverticulum Sound for the Diagnosis of a “Pulsions Di- 
Tertikel.” — Zenker and I, therefore, have constructed a sound which, in contrast to 
that tube which usually becomes lodged in the diverticulum, allows of the entrance 
of the instrument into the (esophagus (divciticulum sound) through a ltcndiug of the 
point, which can he brought about at anv desired place, in an angle forward around 
the edge. As we know the place at which the cntiancc of the diverticulum can be 
found, viz., behind the plate of the cncoid cm til age, the possibility is given to do the 
bending ot the point of the tube at the projw*r moment when the sound is introduced. 
Whereas, theretoie, the diverticular sound, not bent, enters the diverticulum and, ac- 
cording to the length ot the latter, advances more or less far down to become lodged 
at its blind end. it becomes possible to torn* Hie same sound upon withdiawing it, if 
the point is bent forward behind the plate ot the cricoid caitilagc. into the (esophagus 
and then to advance it. without obstacle, into the stomach. I have succeeded ill such 
n manlier in two eases to make the diagnosis of a “ Pulsions Diveitikcl.” 

Although tin* sm* is rarely entirely emptied, yet, upon partial evacu- 
ation of the same, and with temporarily suspending compression of the 
(esophagus in such a manner, food may occasionally pass without obstruc- 
tion; but the greatest part of the food ingested goes into tin* diverticulum. 
As the latter, originating at the uppermost boundary of the (esophagus, 
sinks between the vertebral column and the (esophagus, upon more marked 
development of the sac, a thslineth/ risible and jHit/iable tumour becomes 
prominent c.rtrrnatin til the throat, near the trachea: this tumour decreases 
in size after evacuation of its contents by regurgitation or by pressure 
and stroking fiom outside, increases again upon ingestion of food, exerts 
a pressure upon its surroundings, the trachea and nerves of the throat, and 
it may eventually give rise to a violent paroxysm of coughing upon change 
of posture of the patient. 

RUPTURE OF CONTINUITY OF THE CESOPHAGUS 

The diagnosis of ruptures and pei tornlion of the (esophagus in always dillieult. 

Spontaneous Rupture of the (Esophagus.— Commencing with spontaneous rup- 
ture , which, without traumatism, a Heels the lowest poilion of the appaicutly, until 
then, entirely healthy' wall ot the (esophagus, tin* pathological picture has been a 
suddenly occurring, extieincly seveie one in the few’ eases which have l>ccn obscived 
up to this time. The patients complained of violent pain at the location of the rup- 
ture; they had the distinct sensation that some laceration had taken place in their 
interior, after inclination to vomit or retching had preceded, in which (mihos blood 
w’aa sometimes thrown up. Soon collapse of a high grade, anxiety and dyspncea pre- 
dominated in the pathological picture. The diagnostically most import ant symptom 
was a cutaneous nnphysctnu, which originated in the supraclavicular region and 
rapidly spread over the body; it was evidently due to the entrance of air into the 
mediastinum, originating from this point. As a tear ot the pleura was also found in 
several eases, probably only explicable by an (esophagoniulacja originating dining life, 
it is probable that a pneumothorax accompanying the cutaneous emphysema, also 
supports the diagnosis, liut it is always necessary in this diagnosis that, not a spon- 
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< uncoils perforation , hut one which occius gradually, owing to an anatomical change 
situated in the wall of the (esophagus or in its neighbourhood, can be excluded. 

Perforations of the (Esophagus. — These* perforations occur much oftener 
than .spontaneous ruptures. r rhcir causes arc: diverticula ulcerating in 
consequence of wedged -hi foreign bodies (carcinomatous and peptic) 
ulcers, erosions of the (esophageal wall, and sharp-edged foreign bodies. A 
perforation from without to within is brought about hv suppurating bron- 
chial glands, suppurative mcdiastinilis, gangrene of the lungs, aortic aneu- 
rysms, etc., causes of perforation of tin* (esophagus which must be known to 
tiie diagnostician. It is obvious from the above that perforations are much 
more frequent in the lowi r Ilian in the upper portion of the (esophagus. 
The perforation developing gradually and chronically inflammatory co- 
alescences having formed, mostly in the neighbourhood of the (esophagus, 
some time previous to I la* perforation, the symptoms are different from 
those discussed in spontaneous rupture. The cutaneous emphysema, which 
is of such importance in the latter affection, is, therefore, usually absent ; 
on the other hand owing to diffusion of the ulceration, mediastinal ab- 
scesses occur, and, in connection with them pleurisy, pericarditis, pneu- 
monia with abscess formation, pneumothorax and pneumopericardium of a 
putrefactive or non-put relaetive character. 

As to the latter, I have seen that air may 1 m* present in the pericardial 
sac without a complete perforation of the external pericardium being tho 
necessary consequence, if onlv the latter lias become gangrenous and thus, 
apparently, permeable for lir. 

If it, is possible, in consideration of the adiology and of the secondary 
mlrathoraeic, usually ichoric, inlla minatory process, to make the diagnosis 
with a great deal of probability, it becomes still more certain if, for in- 
stance, ingested food, eventually recognisable by its colour, is coughed up. 
or if a stenosis of the* 'esophagus which has existed so far, apparently 
becomes passable*, inasmuch as the food finds another outlet. Wo have 
already, in a former chapter (see p. !)!>)* treated of the* consequences of a 
communication between (esophagus and bronchus which is brought about 
by perforation. It may Ik* remarked that in such eases it may be heard on 
auscultation how the* fluid that is partaken of, enters the lungs, and that 
this ll 11 id is expectorated owing to the cough which is produced by the act 
of deglutition : this fluid, if it has been previously coloured, can easily he 
proved to he that which lias entered the trachea, respectively bronchus, 
through the (esophagus. If tho abscess which forms in the neigh bourhood 
of the perforated (esophagus, breaks through tho skin, particles of food 
will appear in the external opening of the fistula. 

Haemorrhages of the (Esophagus. — Of those disease* of the (esophagus which 
Imve not t vet been discussed, homorrUnyv of the nxophnquR is of no great diagnostic 
interest, as the diagnosis mil piopeily he made only by exclusion — i. c., the source of 
the lucniori huge should In* looked tor in the (esophagus only after a g.istrie or intes- 
tinal hirmorrhiigc can Ik* positively excluded as the cause of hirniutcinesis and even- 
tually of the black stool*, and if, on tlie other hand, eeitain reasons (the presence of 
a carcinoma, of an aneurysm, etc.) point to the likelihood of a hemorrhage from the 
oesophagus. A positive diagnosis is almost never possible. But we shall still mention 
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neuroses of the oesophagus which are more readily diagnosticated and which are of 
some nnpoitauee. 


NEUROSES OF THE (ESOPHAGUS 

Spasm of the oesophagus, wsophagism us % manifests itself by dysphagia, espe- 
cially by pain, a sensation of coushietion (in the tluniit 01 low down in the cheat), 
and regurgitation of the ingested fond. At the same time the peculiarity often pre- 
vails that solid morsels can he swallowed better than liquids, a symptom which is 
decidedly in iavoui of the fact that no oiganie. hut a ncnoiis strict me is picscnt 
This is also proved hv the inti eduction of the sound which actually eneounteis, some- 
times at a higher, at other times at a lower, pm turn ot the icsophagus, an obstacle, 
which, howeu‘ 1 , can soon be leeognised as one that is not peimaiient, as it can always 
la* overcome with a little patience. It is possible, m most eases, fiom the intermittent 
charactci of the dysphagia which may lie caused by the pioeess of deglutition as such, 
but also by mental emotions, etc, to decide upon the ncnoiis ehaiacter of the 
atlection. especially it other symptoms ot non ousness and hystena are picscnt besides 
spasm of the icsophagus. In othci cases the spasm ot the (esophagus may persist 
for months, as I have seen several times, and the pictmc of an oiganie stenosis is, 
accotding to my expel ience, also simulated especially by the tact that a complete 
condition of inanition may occui with it. The examination with the stomach-lube is 
.sometimes neglected in such cases by the physician, because la* cncountcied an ap- 
pal cut ly iiisin mountable obstacle at the tirst attempt and caused a lary ngospasm, 
etc., thus leudenng a imtlicr attempt at sounding appear dangeious. And yet, a 
single lilt induction of the sound, done without coiisidei at 1011, will lit once cure the 
atlection alter it has lasted tor ycais, as a case in my piaetice has taught me. An 
idiopathic ( *) spasm may only be assumed when organic changes of the (esophageal 
wall (which, in their pail, mav lellexly cause spasm ot the (esophagus), such as 
ulcerations, etc., may mth rn taint if be excluded. 

Paralytic Dysphagia. — i'malysis of the usopliaqus , finally, di/sphaqia pniatytica , 
is \cty dilhcult to diagnosticate , lodging ot food in the (esophagus in spite of absence 
ot any obstacle upon sounding, and ieguigit.it ion ot the uioisel chaiactci i/e this iare 
affection Here, also, laigei moisels aie often '•wallowed licit ci than small ones, tin* 
deglutition ot lupuds is sometimes accompanied with loud tumbling. Of com sc, 
neivous paialysis ot the (esophagus cannot be ditleientiated tiom a difluse dilatation 
ot the (esophagus which is caused hv a ( pa it ly anatomically justified) lessened mus- 
cular contiactilily , at most by' the tact that the toimci sometimes dc\clops suddenly, 
whereas dillusc dilatation of the (esophagus always develops slowly. 


DISEASES OF THE STOMA (71 

ANATOM ICO-PHYSIOLOGICAL PRELIMINARY 
OBSERVATIONS 

Th(‘ most important portion, plnsiolognnlh, of tin* wall of tin 1 stom- 
ach is tin 1 mucous membrane. It is composed of an epithelial layer of the 
tunica propria, the nmseularis mucosa 1 , and of the siibmiuosa. 

Structure of the Wall of the Stomach. — The epithelium of the gastric mucous 
membrane is a simple cylindrical epithelium; its product is the gastne mucus, the 
secretion of which, coming from the cells, gives to the latte? the appeal anee of Iwakcr 
cells. The tunica propria consists of clastic and connect i\ e-ti^sue fibres with em- 
bedded leucocytes, which sometimes also occur in dense conglomerations and foiin 
solitary' nodules. The latter occasionally ulcerate in the course of enteric fever, 
similar to the solitary follicles of the intestine, and such typhoid uleers of the stomach 
may then, as 1 have seen, give Tisc to fatal hiemorrhages. The main part of the 
tunica propria are the gastric glands which enter into pit-like depressions of the sur- 
face of the mucous membrane ( “ stomach cells”). The glunds are numerous at 
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most part* of the stomach ihut they almost cause the tissue proper of the tunica 
propria to disappear cut holy; only I own ids the pylorus the glands are less approxi- 
malts so that, hole, the tunica propria appears more developed and sometimes forms 
actual villi. 

Tiro I onus of gland v ate distinguished ( I) glands of the fundus and (2), glands 
of the pylorus. The ionnei, the real gastric or l.ih "lands, possess two kinds of cells: 
main cells and parietal eells |mniginnl cells, border cells |, of which the former rep- 
resent simple cylindrical cells which cierywhcic Irorder upon the Juincn of the glands, 
whereas the parietal cells are in part pushed more towards the periphery, so that 
they are connected with the lumen ot the gland only hy small side branches. These 
side branches carry the secretion of the parietal cells to the lumen of the glands and 
are themselves excietory ducts ot the “ capillary xy stem of secretion,” which embraces 
the parietal cells in a liii'kct-like manner, respectively permeates them. The pylorus 
glands almost exclusively contain main cells, or at least cells which are very similar 
to them, and hut vciv lew parietal cells. 

The musculo ns mucosa- consists of smooth muscular libres, which in part ascend 
hclw'ccn the glandular tubules, the suhmucosa ot the elastic and the connect ive-tissuc 
libres. 

Physiological Details. — The gland cells undergo morphological changes during 
the pioeess ot digestion; both varieties ot cells become darker, and especially the 
parietal cells are huger. The product ot tncu activity is the gastric juice. 

The lattei consists ot two ferments, the pioteolytie pepsm (Schwann. 1M3(I) and 
the lab-ferment ( I lamina r.stm, 1H72), which causes casein to coagulate. While pep- 
sin and lab-ferment are secreted by the cells of the p t \ loins glands and by the main 
cells ot tin 1 lundiiH glands a.s pioducts of secretion, the thud constituent of the gastric 
juice, hydrochloric acid , is burned exclusively by the parietal cells, and that by the 
specitie activity of the same fiom the chlondcs ot the gastiic thud contents. This 
has been positively prmed by cxpcnmeiit, as, u|miii long-lasting sodium chloride hun- 
ger of the gastric glands, pepsin is always found, but acid is absent (and at thnt, 
neither hydrochloric nor lactic acid). It soluble chlondcs are administered to a dog, 
the gastric juice of which has liecoinc lice fiom acid by absence of sodium cbloiidc, 
an abundant secretion of high och lone and from the gastiic mucous membrane com- 
mences at once. This proves that, it lactic acid can be demonstrated in the contents 
of the stomach, it cannot be formed by the actnity ot the gland cells. Lactic acid is 
formed by bacterial fei mentation fiom the carbohydrates which are present in the 
stomach. For, it food is ingested which does not contain geneiators of lactic acid, 
it is possible eventually to demolish ate hydrochloric acid in the stomach contents, 
but never lactic acid. In contrast to this fact, we find only lactic acid in the stomach 
conteuts of human beings who have ingested carhohyd rates, in the fiist half hour after 
the meal; the lactic acid disappears later except traces, whereas more hydrochloric 
acid continually appears. On account of the latter preventing the saccharifies! ing 
action of the sahra , the tiansformafioti of amyl into sugar through the ptynlin in 
the stomach continues only foi a comparatively short while — i. e., according to the 
given case — at. most one to lour hours. 

Hydrochloric acid, therefore, prevents amylolysis, and at the same time serves 
to prerent abnormal fermentation and putrrfactirr processes in the stomach , because, 
in the presence of free hydrochloric acid, the acetic-acid fermentation, and also, al- 
though to a lesser degree, lactic-acid fermentation are preventinl or, at. least, reduced. 
It is true, this is not the case at the onset of digestion, 1 icon use the secreted quantities 
of hydrochloric acid me bound either by basic salts or by the albuminous bodies of 
the food. The formation of lactic acid, theieforc. continues until free hydrochloric 
acid predominates in the contents of the stomach. If, on the other hand, ns is usually 
the case ih patients suffering from gastric disease, a reduction of hydrochloric acid 
exists, the respective bacteria continue to develop, and the processes of fermentation 
caused by the same take place without obstruction. The carbohydrates and al- 
buminous bodies ingested decompose under these circumstances, and a considerable 
formation of gases ( H..,CO s , etc.), especially after the ingestion of carbohydrates, 
takes place, ns will be explained in greater detail in the discussion of the various 
diseases of the stomach. 
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Pepsin. — Besides its antifermentative properties, hydrochloric acid plays a very 
important digesttcc part in its relation to pepsin. Pepsin sis well sis lab-ferment is 
contained in the main and pyloric duet cells, not as such, hut sis the digest ively in- 
active ]M*psinogen and labzymogcn. The latter, however, is rapidly transformed into 
the active enzymes by acidulation, especially by hydrochloric acid. Pepsin digests 
most energetically with 0.2 to 0.4 per cent ot hydmchloric sieid, much less so with 
other acids — phosphoric, acetic, lactic acids, etc. Pepsin is rapidly destroyed even 
in weak solutions of soda, so that gastric juice, which has Wen rendered alkaline out- 
side of the body, remains digestively iusicti\e, e\cn if it is again uciduhited fifteen 
seconds after having Wen made alkaline. Pepsin digest ion is also impeded by salts 
and by alcohol ; pepsinogen, the same us pepsin, is not resistant to the latter, and that 
still less so than pepsin. 

Peptones. — Pepsin with hydrochloric acid de\ clops an especially proteolytic 
action and then tiuiisfoims albuminous Wdics into peptones. The process is ns fol- 
lows: To begin with, the albuminous Wdics swell and dissolve and aie " denatural- 
ized ” to syntumn. This denut utilization, which is caused even by hydrochloi ic acid 
alone, hut still mote readily by hydioehloiie acid and pepsin, is now' followed by the 
splitting of the albumin molecule hv Imitation. In this pioccss--i. c.. by incuipom- 
tion of the elements of water— thcic aiisc fioui the albuminous substances, respec- 
tively syntouines, at fiist albuniosrs and therefrom, by fuithcr splitting off, peptone#, 
which finishes the action of the gasttie juice u]h»h the albuminous substances ( whcrcus 
by the pancreatic digestion, especially by the action of ii\psin, the splitting of the 
albuinmoiis substances continues, inasmucli as anudo acids, leuciii, t\iosin, and ns- 
paiaginic acid, besides small amounts of ammonia, are feu med tlieiebx ). 

A l bu muses uic mucli more soluble than albuminous bodies, but slightly less soluble 
than peptones , which also, probably owing to the smallness of their molecules, diffuse 
vciy easily, in eont indistinct ion to allmiuoses. Hot It combine with hydrochloric acid, 
tniming salt-like combinations; it is necessaiy, tlieielore, in older to keep the process 
of digestion going, always to administer new quantities of hydrochloric acid to the 
material which is to W digested. Besides, experience tenches that the hj/dioti/ttv 
proev sites are dtlai/ed and, /mailt/, entiielg suspended In/ the pioduets irhieh ar- 
cumulate in the fin tin r course of digest ton. Such a suspension, ]inwe\ci\ of the 
digestive pioccss does not occur in the stomach under normal conditions, because the 
hydrolytic piodiicts ,ne always iemovcd at once 

If gastiic digestion is entiiely suspended. 1 lit* albumm-eoniainiiig food is, never- 
theless still utilized, as now the sccietion ot the paneic.is assumes piolcnlysis alone. 
This has been a sect tamed Wtli by experiment and by elinie.il expel ieuee, inasniueh 
as leeenlly the entire lnim.ni stomach lias been extirpated without in |in.\ to the gen- 
eral nutrition, on the contrary, a gain in weight ot scleral kilos was observed in the 
patient affected, dogs also, whose stomachs weie totally extirpated, remained in 
nitrogen equilihniini, with sufficient nut nt ion fiom the duodenum. It must W as- 
sumed, accordingly, tint the stomach is not absolutely necessary for digestion, 
although it always aids digestion for the very leason that if assists in proteolysis, 
and only transmits such quantities of digestive mafeiial to the intestine as the latter 
is conveniently’ able to assimilate. 

Casein Digestion. — Casein of milk occupies a peculiar position among the al- 
buniiiimis Wdics w hich enter the stomach, inasniueh as it is coagulated by lah-ftnucnl , 
and then only is transformed into syntonin and peptone. The meaning of this, at first 
glance, is apparently superfluous; but the process becomes compichciisihlc by the fact 
that casein, if it i.s rexorWd directl.v, would he excreted from the blood llitough the 
kidney' as a non-ussiniilable protein substance — i. e., uh u foreign body — and there- 
fore would W lost and not utilized in metabolism. 

Inversion of Cane Sugar. — Cane sugar is inverted in the stomach, ns is posi- 
tively demonstrated by my own experiments of 1882. It is Wvond question that 
hydrochloric acid of the stomach plays an important role in the inversion. But it 
should lie remarked that, in control experiments, hydrochloric acid alone arts less 
rapidly and energetically than gastric juice containing the same amount of acid. Tt. 
is to be surmised, therefore, that another inverting ferment is active in the gastric 
juice, but that its definite properties have as yet not been determined. 
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Fata are not changed at all in the stomach, <n hut very slightly. Hmvevci, ac- 
coiding to Cash, a splitting ot the hits, although scarcely worth mentioning, into 
glyccini and tatty acids, is said to ocnii in the •dumacli. 

Effect of the Nervous System.— -i lie secietion ot tin* gastnc juice is undoubtedly 
dependent upon the unions si/shm. This secietion begins with deglutition of food, 
even when the morsels are icguigitatcd thioiigh an (esophageal fistula — i. e., do not 
reach the stomach at all— wheieas this stimulation of the gastiic secietion does not 
occur if the vagi are sevcied. Fui tliei mole, it has lecently been successful in experi- 
ment to liiciease tin* secietion ot gust lie juice hy direct stimulation ot the peripheral 
poition of tin 1 vakils ( S"lmc t vci ), so that it is umiiicstionuhly demonstiated that the 
rtttfus cniiics the sccietorv lilacs to the stomach ccntritiignily. and is the nerve of 
secret ion foi the stomach. Ihit secietion of gastiic juice takes place even after sever- 
ing the vagi, if food i caches the stomach. It may he assumed, tliei efore. that e\en 
without the inteieession ol iieives, a secietion of gastric |iiice i-» hi ought about owing 
to a direct stimulation of the gland cells b\ the invested tood. It is also known that 
gastiic juice may he seeieted upon the action ot psychical impiessions. 

Motor Function of the Stomach. — The mot il it if of thr stomach pin vs (juite an 
important, tote in digestion, besides tin 1 active chemical lactois ot tin 1 gastiic juice. 
'I’lie mini if min t incuts, caused pi incip«i M a \ hy the muscnlatiui of tin fundus. have 
the object ot mixing the ingestn Ultimately with the gastiic puce, wheieas another 
muscular movement, the pi nstalsis pi ope i ot the stomach, toiees tin 1 contents of the 
stoinaeh mtei i uptcdlv into the duodenum The p a \ loins is usually in a state of tonic 
contraction dining digestion, hut it lclaxcs fiom time to time in oidci to pci mil the 
passage ot tood which has midcigonc the neeessaiy change m the stomach Another 
iuiictioii ot the musculature ot the stomach is, m my opinion, the piomotion of ic- 
sorption (d the constituents ol the gastiic contents h\ the tact that rout inct ions (»f 
the imiseu lat tile cause a mole maiked mo\eineut ot Ivinph vessels and blood vessels 
The noimal stimulation ot the gastric miiseulatuie appeals to issue tiom the g mglum 
cells situated in the wall ot the stomach llowc\ci. the movements ot the stomach 
are also inlliicuecd by the central iieivous s\ stein, and in the vanoiis poitions ot the 
same. In tin* ceiehral edit ex, in the coipus stnatum, in the eoipoi.i qiindrigeminn, 
ill the medulla oblongata. and m the spinal cold, cciilics have been found which (in 
the tracts ot the vagus and s\ mpathetieiis) act upon the muscular movements, either 
stimulating or retaiding them It has also been asccitamcd bv von Melina's vei t v 
interesting investigations that the Jilhnij of the small intestine ieflc.rly pm ruts the 
cmptinntf of the stomach. It, namely, in a doc. tin* lovvci poll ion of the duodenum, 
which is severed and with the ends sewed into the abdominal wall, is filled with milk 
or a similar ahsoi liable mateiial, water int induced into tin 1 stomach will remain 
in the hitter until tin* duodenum i* again empty. Tliei e exists, tliei efore, an arrange 
incut which, from the intestine, regulates the emptving ot the stomach and pre- 
vents an overfilling of the intestine. 

Resorption on the Part of the Stomach. — Kcsotption of dissolved substances 
takes place to a limited extent in the stomach, at any rate, the suitacc ot the stomach 
represents a tar less satisfactory field tor resorption than the intestine. Resides 
watery salt solutions, peptones, solutions ot dextrine and ot gin pc sugar, it is par- 
tii'ii huh/ alcohol n Inch is absorbed to a consutnabte tlcijicc in / the stomach , and the 
quantity of the substance absorbed generally increases with the concent i at ion ot the 
solutions. The resorption of the substances is accompanied with a secretion ot water 
into the stomach adequate to the quantity of absorbed substance. Hut. on the othn 
hand, the stomach docs not rcsaib a up appreciable quantities of water, as has been 
stiikinglv demonstrated by von Mcring. because all the water introduced into the 
empty stomach after a short while Hows out through a duodenal fistula. As in von 
.Mering’A experiments the escaping water often was not acid, this fact proves, in- 
cidentally, that movements and an emptying of the stomach t.ike place even with- 
out acid reaction of its contents, an observation which is of significance in explain- 
ing the fact that, in cases of subacidity or even inacidity of the gastric juice, the 
emptying of the stomach may still take place in the regular time. 

Digestion is retarded . ns lias been demonstrated first hy R. Fleischer, by ingestion 
«of alcohol, also hy the partaking of food “ difficult to digest,” e. g., greasy fish, cer- 
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tain kinds of vegetable* (beans), etc., a* may U» assumed according to my otrn and 
Penzoldt's cx|ieriincnt* regarding the digestibility of certain iood materials ( consid- 
ering the time they ure retained in Die stomach). 

DIAGNOSTIC PRELIMINARY REMARKS 

In keeping with the plan of this work, 1 do not intend fully to discuss here the 
method* which concern inspection, palpation, percussion, and auscultation, but rather 
occasionally to mention them later on. Hut, on the other hand, in order to define 
my standpoint and my experience in regard to certain jaunts, especially as to the 
chemical diagnosis of diseases of the stomach, it seems necessary to me at least to 
premise some few diagnostic remarks before discussing Die various affections of the 
stomach. 

There cannot he any doubt that at present ire are able , owing to the employment 
of the stomach-tube, and to the chemical examination of the stomach contents for 
diagnostic purposes , which were first recommended by me , to diagnosticate the va- 
rious diseases of the stomach mth considerably more precision than formerly. 

Description of the Stomach-Tube. — In order to examine the stomach, I exclusively 
employ Nelaton’s elastic stomach-tube with a closed lower end and two lateral open- 
ings near the latter. 1 do not permit the tube, at least not the first time, to be simply 
swallowed, because there arc some pi* r sons who do not succeed in accomplishing this 
at the first attempt, but 1 introduce Die tube. As a mandrin L employ a thin rattan 
about half as thick as the lumen of the tube, which, thercfoic, can he rety easily 
withdrawn at nny time. Ixmg years of experience have taught me that this sort of 
tube fully answers all requirements, and that it is also preferable to a 'simple rubber 
tube. For, although I willingly admit that the latter fully answers the purpose in 
many eases — i. e., can be introduced without any difficulty — yet this is not the case 
m every instance. In a certain number of patients it is not possible, at least not the 
first time, to push the simple rubber tube beyond the plate of the cricoid cartilage; 
whereas the above tube, supplied w T ith a mandrin, can, without exception , easily be 
introduced beyond this place. As soon as the latter is passed, the mandrin is with- 
di.iwn, and Die. now unarmed, iul»e slides down into Die stomach and oilers all the 
advantages of the simple stomach* tula* — sol < ness, etc. Neither can I deny that it 
causes me uneasiness in some cases if the lower end of the tube is open and if its 
■wall, as has become eustomaiy lecently, is dispioport innately thick and stitr. 1 mil 
not able, since I was unfortunate enough, many years ago, to tent out with a hard, 
stiff tube, the low’er end of w T hieh was carefully rounded but open, and which acted 
like a gouge, a piece ot gastric mucous membrane which upon withdrawal of the in- 
strument was fastened in the lower opening of the latter corresponding exactly to its 
lumen, to overcome a certain suspicion of all tubes similarly constructed. 

Employment of the Tube for Various Diagnostic Purposes — Lavage. — To decide 
the question how to proceed in employing the tube for diagnosis depends upon the 
purpose in view. It is necessary , in order to examine the funetion of the stomach 
in regard to the lime required to finish a meal partaken of — i. c., the time after 
which the latter lias completely left the stomach — to practise lavage of the stomach . 
The funnel is to be filled twice with about half a litre of tepid water each time, as 1 
have often observed that the water, after the first lavage, may lie returned almost 
clear and only after the second lavage may contain undigested remnants of food. 

Expression of the Stomach Contents. — If, however, it is the intention to deter- 
mine the avidity of the stomach contents , Ew aid's expression method is preferable 
to lavage , because with this method we obtain .undiluted stomach contents. The lat- 
ter method is not a dangerous manoeuvre, as is proved by thousands of cases ; hut, on 
the other hand, it is not so absolutely devoid of danger as is usually stated. I have 
noticed several times that some blood was expressed with the gastric juice, and have 
found in one case even a piece of gastric mucous membrane in the opening of the 
withdrawn tube. To avoid the latter possibility, I now combine with the instrument 
a tube und funnel; after the stomach contents have l>ccn expiessed, 1 introduce some 
water through the funnel, and not until then do I withdraw the tulie from the 
stomach, during the time that the water Hows into the stomach, with the funnel in 
18 



260 DISEASES OF THE DICE, STIVE TRACT 

a high partition. For n number of yuirs L have employed this preen ufiomiiy measure 
mthout exception in every withdrawal of the tube from the stomach, because only 
ill such a manner are we certain to avoid an eventual aspiiatiou and a tearing ni the 
gastric mucous membrane 

Another mucli-discussed question is to decide which stimulant should be em- 
ployed to determine the motor , rr sorbing, and secretory power ol the stomach and, 
incidentally, its conduct in a sensory respect during the process of digestion. A num- 
ber ot yea is ago 1 recommended, in order to examine the ability of the stomach to 
overcome a eertain quantity of food wiLhin the time usually required for its con- 
version and expulsion iiom the stomach — 1 . e. f to examine the “ motor power” of the 
Htomaeh — to have the patient partake of a certain test meal, as much as possible in 
keeping with the iisii.il demands upon the stomach (consisting of a plate of soup, a 
lieefstenk, a lusiiiit, and a gla^-s of watei ; mole exactly defined, accoiding to Hicgcl, 
of 400 cc. of bouillon, 200 gin. ot beefsteak, f>0 gin. of bread, and 200 ce. of water), 
und then, alter six to seven hours, to wash out the stomach. I am still of the opin- 
ion to-day that, this method best answers the aeciistonicd working conditions of the 
stomaeli and yields ielati\ely the most reliable results as to the entire woik per- 
formed by the stomaeli (in a secretory and especially in a motor respect). These 
results, taken ot dillcrcnt individuals, arc comparable among each other, because it 
has been found that, although the task is not always exactly the 1 same, owing to the 
complicated condition of tin* test meal, a healthy stomach, nevertheless, with a few 
very rare exceptions, has always ninety expelled the food after seven hours. Ricgel 
has fin tlicr employed this method to diagnosticate the chemical conditions of the 
digesting stomach, in examining the chemical changes of the stomaeli contents about 
four hums after ingestion of the test meal — l. e. t dining the height of digestion. 
There is no doubt in my' mind that this method allows of a good insight into the 
Mccrrlniy power and into the chemist ly ot gastric digestion, particularly as it has the 
great advantage over others that it considers the demands made upon the activity 
ot the stomaeli by a linger meal partaken at the accustomed hour. However, I do 
not employ the test meal m the espieiaf chemical ex.imiii.it ioii of the stomach con- 
tents, because if appears lo me that the stimulation of such a test meal is too dis- 
similar in the various eases to allow' ot a comparison of the icsiilts obtained one with 
another, and because n single washing out is not siillicient, as a rule. 

Ewald’s Test Breakfast. —This latter condition is not quite so much the ease 
with Kwald's lest breakfast, consisting of 11,1 gm. of a ioii and 300 ee. of water (or 
a weak infusion of tea) ; hut even this test breakfast is subject, although to n smaller 
degree, to the inequality of the stimulant. A test stimulant which excludes every ob- 
jection lma not as yet been found. It may be that, possibly barley, which I proposed, 
nets more uniformly as a mechanical stimulant, while as a thermic stimulant ice 
watei gives moic unifoim results, than Kwald’s test hicnkfnst. The olqcction which 
was made to the ice-water method, that it furnishes diluted gastric juice and, there- 
fore, unsatisfactory results, does not affect the ice-water method, if the stomach 
contents aie expicssrd in it. any more than other test meals, and. loi this reason, I do 
not understand the animosity of some authors in rejecting this method. Hut, never- 
theless, as the majority of physicians have adopted Kwahl’s test breakfast as the test 
of the accretion, J regularly employ the same for chemical diagnosis, because it in- 
troduces a stimulant which is at least nearly uniform, and to which the empty stomach 
is accustomed, and, being adopted geiieinlfy by physicians, it pcimits, in the most 
eases, a comparison of the results obtained by the vanou** investigators. 

Chemical Examination of the Stomach Contents. — The chemical examination of 
stomach contents obtained by means of one of the above-mentioned methods em- 
brace^ the qualitative, eventually the quantitative demonstration of hydrochloric acid, 
pepsin and peptones, lab-ferment, and laetie arid. The most important, at least, of 
the methods m use for this purpose is to he mentioned hen*. 

The hydrochloric acid secreted by the gland cells, is soon as it appears ut the 
surface of the gastric mucous membrane, is at once taken possession of, hound, 
by saliva, mucus, caHt-oir epithelia, but, above all, hy p the albuminous substances of 
the food and alkalies which may eventually have been introduced with the same. 
This combination of HC1 to the albuminous substances is associated with a gradual 
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transformation of the latter into syntonin, nlbumoses, and, finally, into peptones. 
The amount of IK'I which is not used in this chemical process remains in excess in 
the stomach as **/ivr” hydt oehlot ic acid , and as such it serves other (not less 
physiological) purposes, in particular displays nntifennent.it i\e and antilKicterial ef- 
fects ( st*e above). The acid reaction ot the stomach contents at the height ol diges- 
tion is principally due to the excess of 111*1: hut, at the same time, also hy organic 
acids (above all, luetic acid) and a enh phosphate salts. 

Qualitative Demonstration of Free Hydrochloric Acid in the Stomach Contents. 
— Quite a number of methods have been recommended and employed for the qualita - 
tire demonstration of tiee IR'l. The method most in use in the examination of the 
stomach contents with Vonyo paper. The latter is not tinned blue hy the hydro- 
chloric acid hound to organic matter, hut actually only by the excess of 111*1; how- 
ever, tree organic acids, if present in considerable quantities, will also give a posi- 
ti\e icactjoii with tile same. Tills is tine of the tiopieoliu te-t : Congo and tiop.colin, 
therefore, are reagents for free (inorganic and organic) aeids . But other reagents 
aie to lie employed, if the piesenee ot an excess « if flee hudnn hlune and (not in com- 
bination with other oiganic acids) is to he demonstrated with certainty. The phloro- 
glm in-vanillin (Ciuuhuig) and the lesoicnt (Boas) tests have pioved to he useful 
hi this respect, inasmuch ns neither hydrochloric acid combined with oiganic bases 
ami albuminous bodies, noi oig.iinr arid* in tinnier the lenrttoii. which is hiouglit 
about solely l»y free mineral acids — i. e.. 1ICI. However, the test with Congo paper 
is undoubtedly siitlieient tor practical pmjioscs, inasmuch as, although the tinning 
blue of this paper hy lice organic aeids is theoretically possible, this would require 
the piesciiu 1 of so huge a quantity' of fiee organic acid in the stomaeli contents as is 
very impiohahle ever to occur m pi notice. 

Quantitative Demonstration of Free Hydrochloric Acid in the Stomach Contents. 
— \ arious methods are in use, .irrotding to the object in \icw, for the quantitative 
deterniin.it ion of IIC1 in the stomach contents: 

(«) To asceitain the total avidity — i. e., the aggregate of substances causing 
the acid leaction (free IICI, combined HCI, organic acids, ami acid salts) — it is best 
to employ a simple titration of a ccitain quantity ot stomach contents with a ilcci- 
normal soda solution with the addition ot n few' drops of a phenolplithaloin solu- 
tion (which is turned ail intense red by alkalies) as ail indicator. The amount of 
sodium consumed m titration is usually not calculated into the equivalent amount 
of acid; lint the degree of acidity is simply' expressed hy the amount of cubic ccnti- 
met ics of dccinormal soda solution necessary to nciitiali/< 100 cc of stomach con- 
tents — for instance, upon employment of 10 cc. stomach contents and consumption of 
fi.5 cc. de<i norma I soda solution, the degree ot acidity is designated as 55 The latter 
fluctuates, under noiinal conditions, after a test breakfast between 40 and 00. 

(Is) To del ei mine the quantity' of fue hydrochloric acid alone, deciiiormal soda 
solution is added to a certain amount of stomach contents until (Junzburg’s reagent 
no longei gives a reaction with a «li op taken fiom the thud to he examined (Mint/.) : 
if for this purpose w'C use, for instance, upon employment of 5 re. stomach contents, 
1.4 cc. of deeinormal soda solution, this corresponds to a percentage of free hydro- 
ehloiie acid of 1.4 X 0.00:105 X 20 = 0.10 per cent. 

(r) Quite a number of methods have been recommended to determine the quan- 
tity, not only of the excess of free ITCH. but also ot that which is combined with or- 
ganic substances and which has entered upon physiological action — i. e., the total 
phiptinlnyirnlly mine hiph oehlot ic and 1 have employed, for a number of vim is, 
almost exclusively, the Braun method, having satisfied myself of the efficiency of 
the same. 

Tl.e mode of procedure is as follows: At first, for the purpose of detection, the 
total acidity is ascertained of a certain quantity of filtered stomach contents (usually, 

S cc.), by means of titration with dccinormal soda solution (see above). Then we 
add to another equal quantity' of stomach contents (5 cc. ) a few cubic cent imet res 
more of decinormn] soda solution than correspond to the neutralization of the first 
test. The alkaline iluid is now carefully' dried in a platinum dish and reduced to ash in 
an open crucible, causing the organic acids to be evaporated in the form # >t enrbonie- 
acid gas. The ash is then diluted (the dilution heuted to drive off the free CO,) 
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with oh many cubic centimetres of decinormal acid nolution (sulphuric acid pref- 
erably) as were previously added to cubic centimetres of decinormal soda solution to 
render the test alkaline, and, after this, titrated with decinormal soda solution with 
the addition of 2 drops oi phenol phthalcin solution, if, for instance, the amount 
of decinormal soda solution is X, this would correspond to an amount in the gastric 
juice of fice 11(3 and of 1 1( *1 combined with organic substance of X X 0.00305 per 5 
ce. = X X 0.00305 X 20 pel cent. 

Example 1. Test foi total acidity: 5 cc. of stomach contents require for neu- 
tralization 3 cc. dccinoimnl soda solution; this, therefore, would correspond to an 
amount of 1 1(3 of 3 >< 0 00305 X 20 = 0.22 per cent 

2 'Jest (direct detei munition of hydrochloiie and). To 5 cc. ntomach contents 
are added 0 cc. of decinoinial soda solution; this is reduced to ash, etc. To the ash 
arc added 0 cc. ol decinormal acid; then titiated with dccinoimal soda solution. 
Thcrefoic of the iattei aie required 2.5 cc. — i. e., amount of h^diochlotic acid 2.5 X 
0.00305 X 20 =r 0.1. S2 pel cent. 

The time requited for this pioccdiirc is about half an hour. 

The amount of 11(3 determined in this manner from gastric contents, expressed 
about one hour after ingestion of the test breakfast, varies in healthy pa sons quite 
considerably, 0.15 to 0.25 per cent. Hut, at any rate, it can be maintained that, under 
quite noiinal conditions, the amount of 11(3 should not deviate materially cither 
above or below' these llguies. 

An iiupoitaut. fundamental question which concerns the geneially employed 
method of quantitative examination ot the stomach contents for acid, has recently 
been raised by Homget and by It. (Icigel. The latter demonstrated that the figures 
obtained in that determination of hydioeliloiic-acid percentage, which until now w r as 
exclusively employed, do not at all always run parallel with those which represent 
the absolute amount of 11(3 in the stomach— l. e„ that amount which is picscnl at a 
certain time upon a ceitain stimulation. lie theiefoie keeps the relative and abso- 
lute acidity of the gastnc juice strictly apart; lie did ermines the latici in such a 
nuiniicr that, after a small quantity (2 cc.) of undiluted stomach contents lias been 
expiesscd, one hour alter the ingestion ot ail Kwnld test breakfast (300 cc. fluid) , 
and has been examined in the usual manner for its hydrochloric-acid pel cent a go, 
now' the stomaeh is washed out and 50 cc. of the entile washed out water (about 2 
litre) are 1 tented in oidei to determine their contents of 11(3. This will sliow r the 
absolute amount of 11(3 which was present in the stomach, but at the same time 
also, fiom a comparison of the absolute and percentage quantities, show hmv inueh 
fluid was still present in the stomach at the time of examination. Eor example, de- 
termined by percentage, an amount of 0.35 per cent w*as found, therefore a relative 
hyperacidity; but the absolute quantity of 11(3 was only 0.45 gin. (while about 0.5 
gm. is tniind in the normal), the gastric fluid therefore 45: 0.35 ■= 130 ec. 

The test for tactic acid in the stomach contents is as follows: 33ie fluid to he ex- 
amined is first thoroughly shaken with ether free from alcohol, and then rffVlmaitn's 
reagent is added to the residue of evaporation of the ether containing the lactic acid. 
The reagent consists of a mixture ot 10 ce. of a 4 per rent (about) cnrlxdic acid solu- 
tion with 20 cc. of water, to which is added 1 drop of the tincture of perchloride 
of iron; the ninethyHt-hlue colour of the mixture is changed to a “canary yellow” 
or “greenfinch colour ” upon the presence of lactic acid. Lactic acid is not formed 
in the stomach under normal conditions (see nliove) ; if it is found in the gastric 
contents, it is either ingested with the food or it is the product of fermentation of 
cnrlsdiyd rates in the stomach by bacteria, which can be isolated from the sputum of 
the month and from t lie gastric contents, and which possess the property of forming 
lactic npul from sugar. 

Tho test of the gastric contents for albumin, syntonin, albumose and peptones, 
and the separation of the various p rtxl nets of digestion of albuminous bodies from 
one another does not present any difficulties. It is also n nsy to demonstrate by ade- 
quately performed digestion experiments whether the sample of gastric-fluid contains 
a sufficient amount of pepsin. However, the tests for peptones and pepsin action have 
as yet not attained the diagnostic significance of the acid determinations. 

Test of the Bate of Absorption of the Gastrle Mucous Membrane. — Specially to 
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test the rate of absorption of the gastric mucous membrane, lVnzoldt’s potassium 
iodide method may be employed, which is to incorporate potassium iodide in gela- 
tine capsules into the stomach and to examine the saliva of the patient every live min- 
utes. Thus an insight is gained into the rate of resorption of the gastric mucous 
membrane, at least as regards the above iodine salt, and at least a probable conclu- 
sion may la* drawn as to the rate ot resorption ot the gastric wall in general. The 
tirst iodine reaction appears iu the saliva within a quarter of ail hour under norinul 
conditions. 

Another method, which CNpecially takes into account the natural conditions of 
absorption, has recently been i ccouimcnded by ton Mcring. According to this method 
measured quantities of two substances, one of which is suiely absorbable whereas 
the othei i^ absolutely tnabsni liable, me intiodihcd into the stomach; after some 
time the contents of the stomach are expressed .nut the quantitative proportion of 
mixture ni both substances is detei mined. An emulsion of yolk ot egg with sugar- 
water is most appiopuate tor the purjHisc. If, foi instance, a healthy person takes, 
on an empty stomach, 2.*>0 cc. ot an emulsion ot yolk of egg containing U7 grape 
sugar to 10 tat, tlieie will he, after the emulsion has been retained in the stomach 
foi two and a halt horns, only III grape sugar to 10 fat. As it is impossible that 
cithei a sect ct ion in the stomach or a passage ot the stomach contents into the intes- 
tine can alter the original proportions of the two substances to one another, the 
change in piopoitioiis ot the mixtuie undoubtedly pio\es the tesotphon of the sugar 
by the wall of the stomach, and we are entitled to draw our conclusions as to the rate 
of lc-oiption of the stomach wall fioni the pioporf ionutc decieasc ot the sugar in coin- 
pa uson to the tat. 

We slmlJ imw pass on to the diagnosis of the various affections of the 
stomach. The differentiation of the various pathological conditions of 
the stomach has become decidedly more positive than lias been the ease 
formerly, thanks to the modern mode of examination by means of the 
stomach-tube, the main characteristics of which we have just enlarged upon. 
However, it goes without saying, that many subjects arc still a matter of 
controversy in a domain in which only since a eomparathcly short time 
work has been done according to distinct principles, and, on the other 
hand, the danger is obvious that what has been found to he new in some 
patients may he too inm-h generalized bv the respective author. This 
occurred with the alleged excessive aeid secretion in nicer, with the 
absence of hydrochloric a< id in carcinoma of the stomach, etc. Thus espe- 
cially a yreaf deal is also eery problematical in reyard In the functional 
(onduct of the yastric mucous membrane in yastritis . because it has been 
entirely too little controlled as yet, whether the functional disturbances 
which are referred to gastric catarrh, actually are disturbances of a gastric 
mucous membrane which, bv gastroscopical examination — for the present 
a piinn desiderium — or post mortem, really proves to he inflammatorily 
affected. We should he prepared, therefore, that one or tlx 1 other of those 
assumptions which to-day are considered to be correct or very probable, 
may prove to have been erroneous or may be essentially modified in certain 
respects . 1 


1 1 have endeavoured, in the discussion of the different affect ions of the stomach, 
to define their eharacf eristics very pneisely and purposely' paid as little atten- 
tion as possible to the exceptions to the rule. T consider it necessary, in view' of 
the enormous, almost chaotic accumulation of individual observations and individual 
statements regarding the (especially chemical) conduct of the stomach in the va- 
rious gastric diseases, to proceed in the diagnosis from those rules which hold good 
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CATARRH OF THE STOMACH— GASTRITIS IN ITS 
VARIOUS FORMS 

We differentiate cpnte appropriately acute and chronic forms of gas- 
tritis, and in tin* complete picture of the former, according to form and 
inlcn.Mh of the inflammation, the simple, diphtheritic*, and phlegmonous 
varieties. Resides, a form of gastritis is also defined which is brought 
about by local poiMiniug, and, owing to the peculiar anatomical changes 
caused thereby, as well as on account of its typical development, it is 
specially described us toxic gastritis. 

Tin* most frecjiient, the simplest form of inflammation of the stomach is 
acute " rahu rh of the stomach." The general covering of the free surface 
of the mucous membrane of the stomach and of the relatively deep stom- 
ach cells, with exquisitely muciparous ex Under epithelia, justifies the desig- 
nation catarrh of the* stomach. Hut it should not he* overlooked that the 
inflammatory process of the gastric jucous membrane affects not onl\ the 
niuciparouH elements of the mucous membrane, but also the glands of the 
stomach which enter the stomach cells and furnish the specific secretion 
of digestion, manifesting its‘*lf in granular cloudiness, fatty degenera- 
tion, and wasting of the cell**. Resides, more or less marked liyperiemia of 
the mucous membrane is found with desquamation of the epithelia, even- 
tual! v also an accumulation of round cells m the interstitial tissue. The 
effects of this pnthologico-anntomicnl conduct of the gastric* mucous mem- 
brane in acute gust lie catarrh are changes in the production of mucus 
and secretion of gastric juice as well as of the functions of the stomach 
in general. 

Dyspepsia. — Thus, disturbances of the diyestive activity of the stomach 
become manifest in all directions — i. e., in secretory, absorptive , motor , and 
sensory respects. The total effect of the latter regarding the process of 
digestion is designated as impairment of digestion — “dyspepsia." 

Symptoms of Dyspepsia. — This affection manifests itself bv subjective 
and object he symptoms: the former are: Nausea, want of appetite or per- 
version of the latter for unusual dishes, increased thirst, pulpy, randy 
bitter taste', cardialgia (pvnwis), feeding of fulness and general discom- 
fort ; furthermore, giddiness or actual headache, sometimes vertigo, general 
fatigue, and psvchical depression. Of objectively demonstrable symptoms, 

I mention: Distention of the gastric region, yawning, usually coated 
tongue, herpes lahialis (although verv rarely), increased secretion of saliva, 
feetid breath, sour or bitter eructations, and vomiting. The examination 
of the vomit ns or of the stomach contents obtained by means of the stom- 
ach-tube after a test breakfast tvilf shorn in catarrh of the stomach: defi- 
ciency •of hydrochloric acid , lactic aedd in more or less considerable amounts 
according to the* food last partaken of, fattv acids, mucus and remnants of 

at least in tin* majority ot eases, unless the beginner is to lose ail insight in diagnosis 
of gastric* affection ami — the eii|n\ incut of diagnoses I would ask therefore kindly 
to consider this point of view in forming an opinion regarding the various statements 
in the following chapters. 
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food which remained longer in the btomacli than normally. The exami- 
nation as to the time of digestion by means of a test meal shows a retarda- 
tion of digestion, m> that, after bcxvn hours, undigested masses are found 
in the washed-out water. 

Conduct of the Pulse.-- Acute catairh also affects the frequency of the pulsi\ in- 
aMiuich as the latter usually incieascs in f i cqiicncy, then to lall alter several (lays, 
as I believe, having ohscivcd this in the inajouty of cases, to normal or biluti normal. 
Often d» ft ration is m>t noimal cithci, soiiietniies it may be lctuidcd, at other times 
diarrlaeic. jaundice may also set in it the inllammation spicads to the duodenum 
or if a duodenal catanh is caused by the nutation of the abnoimal chyme entering 
the duodenum The e\cietion ot mine is usually scanty with a large amount of 
mates. The /# mpriatmc of tin baity is mostly not inised. I give the diagnostic ad- 
vice. whcncvci tevei exists, to t li ink ot othei somces of the level than of acute gas- 
t litis, especially because most febnle diseases aie associated with the symptoms of 
an acute gastnc retail h which is usually designated as seeond.ny 01 sympathetic. 
It « a mint at once be deuded w bethel, in the lattei ease, m acute catanh ot the* 
stom.K h always picvails which can be demonstiated aiiatoiuically (by accumulatioii ot 
lound cells in the inteistiti.il tissue, uuitoi til giaiiul.it ion and wasting of the gastiic 
gland cells and maikcd m net inn of miiciis ot t lit* mucoid goblet cells, or whether 
the dyspeptic dist mb Hires may not sometimes only be due to a ncivous letlex action 
of the stomach upon the fevei which oeciiis in some individuals It is certain, how- 
evei, that level in acute catanh oft the stomach is much ofteiier caused by other 
ailed mils th. in by the lattei On the nlhci hand, cases also oecui, as can be easily' 
dctci mined, in winch no other cause foi the fever can be detected than the acute gas 
Inc catanh Ihit they aie vciy line, according to my expcncncc in such cases it is 
possible that the disease may commence with seven* febnle symptoms, with chills and 
piouounccd exhaustion, and the tempeiatuie may use to 1(1*2.12° F. and above. 

JEtiologico-Diagnostical Points. — The atiotoyy may also be of value in the diag- 
nosis ot acute gust in* catanh Tin* onset of acute gust lit is is usually' preceded by 
a mail'd dot' fir mo), by paitakilig of dishes veiy difficult to digest or indigestible 
by <i sensitive stomach, 01 of tainted tood and dunks. The cause of an acute gas- 
liltis can otten be tiaced to the (.reissue indiflipnee in alcohol, especially if com- 
mitted by' people not accustomed to alcohol. It occurs laicly that an excessively 
hath or ton h mpi mime of the ingesta, and excessive quantity of the same, or an 
exquisitely eoaise condition ot the food, met hanicalht nutating the sin face of the 
stomach, give use to gastnc catanh. but it may happen ft lit* affection is (nought 
on by the swallowing of fomyn hotln/t 01 chemically' diffcicnt substances (certain 
medicines, decomposed pus in gangrene of the lungs, etc ). Those gastiic affect inna 
which occur in the couise of certain infectious discuss (influenza , ei i/sijn las, sear - 
talma , (te), can be explained either as sympathetic dyspepsia (see above) 01 as 
actual (i. e , continued by autopsy) ga.st lit ides which aie generated by the bacterial 
or chemical vims of these affections. Finally, manifestations of gastritis (loss «f ap- 
petite, coated tongue, etc ) also occur after violent mental emotions. I, for my part, 
do not consider the veiy pionouiiced. often severe dyspeptic symptoms to he the ex- 
pression of an acute gastnc catairh, but the result of nervous functional disturbances 
of the stomach, because J have ohscived that they disappear immediately if the eause 
of the seme annoi/anci , c/e., is suddenly removed. 


Differential Diagnosis. — The diagnosis of acute gastritis is not very 
dinieiill, accordingly; the symptoms of dvs|iepsisi and the above-mentioned 
result of the examination of the gastric contents will usually not |>ermit 
the thought of another affection <o become prominent If acute gastric 
catarrh commences with thills or h*ss sudden onset of fever, it mav he eon- 
fouiuled with any number of infectious diseases which run their course 
without pronounced initial symptoms, such as enteric fever, small-pox. 
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malaria. In such cases, then, it will be absolutely impossible to make a 
positive diagnosis . All that can be done will be to wait and to pay atten- 
tion to the course of the fever, to the eventual occurrence of an exanthema, 
etc., in order to substitute for the provisional diagnosis of acute gastric 
catarrh (which is almost always wrong in the presence of high fever), or 
rather the diagnosis “febrile, as yet indefinable affection," the positive 
diagnosis enteric fever, etc. The acute course of the affection also pre- 
cludes the confounding of acute gastric catarrh with other diseases of the 
stomach. Nor is a confusion very likely with acute affections of other 
abdominal organs, although acute gastritis is often associated with acute 
enteritis, (/all-stone colic causes considerably more pronounced pains — 
attacks of pain — so that this affection is much more apt to be mistaken 
for gastric ulcer or gastralgia than for acute gastric catarrh, in which the 
pains in the epigastrium are always insignificant and should never be 
taken into account in the diagnosis. The’ same refers to the question 
whether a beginning peritonitis mav simulate an acute gastric catarrh. 
Here, also, the 1 pains almost always from the onset predominate in the 
pathological picture, but, besides nausea and vomiting, which may remind 
us of a gastric catarrh, other symptoms of peritonitis, painful ui ination, 
and especially collapse, become manifest; furthermore, the rapidly devel- 
oping severity of the pathological picture and the direct demonstration 
of the exudate 1 will soon disperse anv doubt as to the nature of the affection. 

This is different, however, in other forms of acute gastritis the course 
of which is often accomnanied with very seven* manifestations, and the 
diagnosis of w r hich, Therefore, should he specially enlarged upon. The pic- 
ture of peritonitis is called to mind principally by 

PIILKUMONOl'H (2 ANTK ITIS — 1NTKRKTITI A L PHRULKNT GASTRITIS— 
ABSCESS OF TIIE STOMACH 

The principal symptoms of this very rare, diffuse, pumient infiltration of the wall 
of the stomach , in which the latter show h sieve-like perforations, are: vomiting (it 
should he well understood that pus has almost never been found in the vomitus ns 
yet), pain in the epigastrium, which is scarcely inei eased by pressure, abdominal 
pains, mostly also inetcori.sm and dinrrlura, collapse, delirium, fever, small, irregular, 
frequent pulse. These symptoms are evidently hut little significant, and may all 
be ascribed to peritonitis w'hieh may accompany the disease, so that a differential 
diagnosis cannot be made. Not even when pus appears in the vomitus in this mor- 
bid picture, is it permissible to make a diagnosis of phlegmonous gastritis, ns is 
proved by a ease of acute purulent gastritis which [ have observed. The principal 
symptoms of phlegmonous gastiitis were all developed in this ease; the severe patho- 
logical picture accompanied with collapse, severe pain in the gastric region, intense 
vomiting, fever, small, irregular, accelerated pulse. The vomitus contained pus, be- 
sides gastric opithelia, very numerous mycelium threads, and bacteria; yet no gas- 
tritis suhnmeoHa was found post mortem, but simply n high-graded inflammation of 
the gas^ic mucous membrane with unusually marked mucopurulent secretion on the 
free surface of the wall of the stomach. 

Only a probable diagnosis , therefore, would be permissible, if the above-described 
pathological picture becomes exceptionally prominent in the course of pi/wmia. puer- 
peral fever , or a severe infectious disease . l»eeuuse the metastatic occurrence of phleg- 
monous gastritis, particularly in these diseases, has been demonstrated. However, 
this form of phlegmonous gastritis occurs far less frequently than the primary affec- 
tion, the aetiology of which is as yet unknown. 
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The prospect of a diagnosis is more favourable of phlegmonous gastritis if it 
does not occur in the form of a diffuse infiltration, but us a circuinsorilHMl abscess of 
the stomach. It is true, the symptoms are the sumc. in general, ns in the diffuse 
form, hut eventually a tumour may be felt which disappears with vomiting of pus. 
But the diagnosis will always be doubtful, us it may be a question of an abscess 
which developed in the neighbourhood of the stomach and perforated into the latter, 
and which, ns is obvious, cannot l>c differentiated from an abscess of the wall of the 
stomach. 

if we exclude the diphtheritic form of acute gastritis, which is of no clinical but 
only of puthologico-uimtnmical interest, then* remains the discussion of another form 
of acute gastritis which occurs quite often and which, us a rule, docs not offer any 
ditliculties, viz.. 


TOXIC GASTRITIS 

This affection represents an acute inflammation of the wall of the stomach, 
which, according to the quantity ot ]kuhoii acting in the stomach, is nioic or less se- 
vere. I he poisons usually to he considered ate: sulphuric acid, nitric acid, oxalic 
acid, randy hvdrochlniic acid, corrosive alkalies, furthermore, coneent rated alcohol, 
copper sulphate, phosphoius, a i set lie, coirosive sublimate, potassium elilorate. nitro- 
benzol, etc. 

The action of these poisons upon the gastric wall varies according to the nature 
mid concent i at ion of the no\a. Sometimes, as in poisoning with phosphorus, arsenic, 
and antimony, which are not actual coriosive agents, and also in alcohol intoxica- 
tion. it is a question ot cloudy swelling and fatty degeneration ot the gastiic gland 
cells, which may he siipci veiled by peptic ulcers (if the mortification of the cell* hits 
assumed huger dimensions and extravasations of blond occur in the mucous membrane 
of the stomach due 1o Ihe brittleness nt the fattilv degenerated vascular wall) ; nt 
other times wc may haw to deal with scvcie anatomical changes of tin* gastric wall, 
actual coirosive effects, as in poisonings with concent rated acids and alkalies. Ac- 
cordingly, flic clinical pictuic changes m every instance; hut a general pathological 
picture for the diagnosis ot toxic gustntis may he described as follows; severe pains 
in the epigastrium, meieasing upon external pressure, frequent vomiting of mostly 
hlooil-colourcd masses gcncrnllv giving no relief, unquenchable thirst, severe disturb- 
ances of the geneial health, small, frequent pulse, accelerated, .superficial, thoracic 
respiration, collapse, evatiosis, sticky pcispuation. distil! lied sensoiiiun. This may 
be followed by pciitomtis and, according to flip character of the poisoning, albumi- 
nuria, ha'uistui 1 a. petechia*, jaundice, etc. It may occur that, as an effect of cor- 
rosive action, shreds ot mucous membrane may become detached and be vomited, 
or an atrophy of the gastnc mucous membrane with its sequehp may remain. It is 
a diagnostic rule m all suspicions oases to examine the oral and pharyngeal cavities 
for collisions, to contiol the simll of the lucatli, and chemically to examine flu* 
vomit us or the washed fluid for the presence of the jaiison. 

Still another form of gastritis is to Ik* mentioned additionally, the oceurrenee of 
which has been maintained recently, viz., 

MYCOTIC GASTRITIS 

Although microbes which pass from the oral cavity into the stomach are not, as 
was assumed formerly, destroyed in the acid gastric juice, vet their growth is de- 
cidedly retarded, according to recent investigations. Yeast and mould fungi are more 
resistant to acid than the sehizomycetes which develop better in gastric juice de- 
ficient in acidity. Therefore, it depends, aliow nil, upon the prevailing deficiency of 
acid, upon the time of retention of the contents in the stomach, and upon the quality 
of the ingesta, which fungi develop in the stomach and in what quantities. We 
usually find yeast and mould fungi, sarcince, oidium albicans, and various kinds of 
schizomycetes (anthrax bacilli, etc.). But as all these fungi almost never exert a 
directly injurious action upon the gastric mucous membrane, and their presence in 
an Affected stomach docs not materially counteract a recovery, we must rather con- 
10 
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sider the occurrence of fungi in the .stomach contents an an accidental occurieuuc. 
It appears, however, that certain micro-organisms arc able, in rare cases, to cause 
inflammation and abscess formation in the stomach; but so fcw r unquestionable ana- 
tomical observations have so tar been made of mycotxc gastritis that it is advisable 
to refrain from the description ol a cluneal picture and from a diagnosis of the* same. 

CHRONIC GASTRITIS-CHRONIC CATARRH OF THE 

STOMACH 

If it is possible to determine ;m injury to the structure and funelion 
of tin* stomach-gland cells in acute gastritis, this is much more markedly 
the rase in chronic gastritis, in which the change of the gland cells (cloudy 
swelling, granulation, fatty degeneration, and wasting to obliteration of 
the epithelia) is a permanent one. ItcMidcs, there occurs considerable infil- 
tration in the interstitial tissue and excessive secretion of mucus of the 
cells. 

Excessive Production of Mucus — Seduction of HC1 — Retention of Food 
in the Stomach. — Accordingly. ire find as principal spin plains of chronic 
catarrh of the stomach the presence of abundant mucus in the stomach and 
deficient production of digesting (/land alar secretions. The consequence 
is that the ingest a are quite insuHicicnllv digested and arc caused to fer- 
ment. and putrefy. This, it is true, could lie prevented if the muscular 
action of the walls of the stomach would interfere compensatorily and 
expel the* chyme undigested into the* intestine within the normal time. 
Hut experience tenches us that this does not occur, or happens only very 
imperfectly, because the energy of the musculature is also affected by the 
inJlammntor) infill ration of the gastric wall. Thus a third principal mani- 
festation of chronic inflammation becomes associated with reduction of 
secretion of gastric* juice and abundant formation of mucus, viz, retention 
of the ingrsta in the stomach. 

These severe disturbances of gastric digestion can lie easily demon- 
strated. The retention of tin* ingested food by the results of a test meal, 
the* reduction of hydrochloric acid and of pepsin hv the result of a lest 
breakfast, the abundance of mucus by inspection of the vomit us and of the 
washed-out fluid, the decomposition of the ingesta hv chemical examina- 
tion of the 1 stomach contents, in which, besides reduction of IK 1 ! and of 
fmncnls, the presence of hulvrie acid, alcohol, acetic acid, of micro-organ- 
isms, and of the products of albumin putrefaction can he determined. 

Pathological Picture. — The pathological picture of chronic gastritis is 
in general an increase of the symptom-complex of acute gastritis. The 
principal manifestations arc: pulpy, insipid taste, increased thirst, want 
of appetite or perversion of the same, coated tongue, acid or rancid eruc- 
tations, pyrosis, nausea, yawning, increased secretion of saliva, vomiting 
which, JLii some instances, may occur at any time, while in others it takes 
place, with a certain regularity, during the morning hours and which 
causes the passage of a considerable amount of mucus (vomitns matutinus). 
Poor sleep, heaviness in the head, general fatigue, dislike of work, disgust 
of life and hypochondriasis may follow. The abnormal processes of fer- 
mentation, which develop gases, especially hydrogen and carbonic acid, in 
the stomach, cause distention of the epigastrium, a feeling of fulness in 
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the? gastric region — in fait, actual pain of tension. The latter i\* increased 
hy e\te?rnal pressure, but it is diffuse, not restricted to one small locality. 
Sc\ere headache, vertigo and a gnr.i phobia may occur, due to a relle.x action 
uj)on the central nervous system transmitted hy irritation of the gastric 
nerves; a rellev action upon the heart max produce cardiac asthma (dys- 
pepticiim), palpitation of the heart, and arrhythmic pulse. ('oust ipat ion 
generally prevails, and the urine is sometimes scanty in the course of the 
disease. 

Condition of the Stomach Contents in Chronic Catarrh of the Stomach 
— Mucus. — Resides the aho\e-named swnptonis, it is necessary, above all, to 
consider the result of the examination of the stomach contents obtained by 
means of the stomach-tube. 

The most important constituent of the same in chronic catarrh of the 
stonituh are more or less copious musses of moeus which are intimately 
admixed with the undigested food, and which appear in the washed-out 
il u id either a* small shreds or m the shape of a large, diffuse, viscid 
conglomeration of min us. ( < nii*id( > ruhlc amounts of mucus are also found 
— eontrarv to the condition of the healthy stomach — in the emptj / stom- 
achs of patients with chronic gastric catarrh. It is true, smaller quantities 
occur aNo in the contents of a healthy empty stomach - in fact, even larger 
amounts are found in some instances — hut it seems to depend principally 
upon the fact whether a healthv empty stomach also secretes, besides the 
minus, larger amounts <d 11(1, which, as has »vecnth been demonstrated 
by A Schmidt, is aide to digest the mucus In contradistinction to this, 
mucus originating in the stomach of patients with chrome gastritis gen- 
erallv appears in the 1 shape of swollen glassv musses, whieli are the more* 
abundant in the gastric* content* the* lower the aeiditv of the stomach. 
Mucus secreted bv the pharynx and (esophagus or by the bronchi, or swal- 
lowed mucus aie easih differentiated from gastric minus, because the for- 
mer kinds are admixed to the washed-out thud in isolated globules and the 
micro*! epical examination betray* their origin from the first digestive 
tracts or the bronchi In the presence of basement epithelium or of alveolar 
epithelium. 

Reduction of Hydrochloric Acid. — Another important finding in the 
stomach contents of jiaf units suffering from chronic gastritis is the reduc- 
tion of pepsin and lab-ferment, and especially of hydrochloric arid. This 
is unquestionably the rule in by far the majority of eases of chronic 
catarrh of the stomach. However, exceptions occur, i. c., eases in which 
large amounts of FK1 are excreted. 

For this reason it has recently become customary to differentiate and from sim- 
pie ritnrrh ns n special form of chronic gastritis, Imsed upon the chemical examina- 
tion of the stomach contents. 

Acid Catarrh of the Stomach. — Regarding exvrssitc secret wn of gastric juice , 
those cases should be excluded, in the first place, which should not lx* classified as 
gastric catarrh, but ns neuroses — i. e., *is chronic hypersecretions (see below) — and 
in which the dyspeptic symptoms — acid eructation, pyrosis, sensibility of the epigas- 
trium, etc. — should be regarded as secondary to the action of the acid upon the wall 
of the stomach, respectively its nerves. But there exist also undoubted cases of 
gastric catarrh, according to my experience, which are accompanied with decided 
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|jy|M>rrlilorhyclnu. I lcav« it undecided, however, whether the still intact glandular 
regions sect etc excessively in a compensatory manner, or whether it is a question of* 
proliferation and multiplication of the parietal cells, as has recently been maintained 
by Mayens. But the deficient foimation of digestive glandular secretion is always 
the rule m gastritis, the typical cllect of chrome gastric catarrh, i also consider it 
just as unnecessary and going too iui in specialization, owing to the prevalence of a 
production ot mucus (licsidcs a reduction of the digesting gastric secretions), to dis- 
tinguish a mucous from “simple” chronic catarrh of the stomach as a special form, 
much as I value the endeavoui more and more to dctinc by precise examinations of the 
stomach contents flic diagnosis ot chronic catarrh of the stomach which, until re- 
cently, has been so frequently employed us an auxiliary diagnosis. 

Another manifestation of chronic gastritis which can be determined 
in the examination of the stomaeh contents is the longer retention of the 
ingesla in the stomaeh. This is certainly the usual condition, caused, on 
the one hand, by the reduction of the secretion of gastric juice and by the 
secretion of considerable mucus, which prevents the saturation of the food 
with the digestive juices, ami, on the other hand, by the inflammatory 
serous saturation, or even inflammat' ry atropine degeneration of the mus- 
culature, which is followed by a weakening of the motor activity and by 
an extensive dilatation of the stomaeh. All these pathological factors act 
in the same direction — they cauK* an abnormally long retention of the 
ingesta in the stomach, and thus produce decomposition and abnormal for* 
mentation of the food, thus giving rise to a further continuation of the 
gastric catarrh — i. e., creating a vicious circle. If we also consider that 
absorption is impaired in chronic gastritis, it appears obvious that abnor- 
mally long retention of the stomach contents is one of the typical symp- 
toms of chrome catarrh of the stomach. Exceptions to this rule may occur 
if the musculature develops eompensatorily increased energy, forces the 
remnants of food into the intestine before they are fully transformed and 
gradually hypertrophies, before, in the further course of the affection, it 
becomes subject to degeneration and atrophy. 

Differential Diagnosis. — The diagnosis of chronic gastritis is not diffi- 
cult in most cases in consideration of thy above-mentioned symptoms, and 
especially of the last-referred-to result of the diagnostic* lavage of the 
stomach. But it should not be forgotten that chronic* catarrh of the stom- 
ach sometimes complicates gastric ulcer and is the usual companion of 
carcinoma of the stomach and of gastrectasis. J have therefore always 
made it a diagnostic rule to assume simple gastritis only when the last- 
named morbid conditions may be completely excluded. The differential 
diagnosis, however, will not be entered upon until we discuss the various 
other diseases of the stomach. I ouly wish to state here that eases of gas- 
tric neurosis also may often give rise to differen tin-diagnostical considera- * 
tions. Marked changes in the* intensity of the dyspeptic symptoms, espe- 
cially temporary presence of a good appetite, furthermore, complete empty- 
ing of the stomaeh after teRt meals within the normal time, and the absence 
of large quantities of mucus in the washed-out stomach contents allow, at 
least in most cases, the positive exclusion of gastritis, and make the diag- 
nosis of neurosis of the stomach possible. 

Atiologioo-Diagnostioal Points. — The consideration, finally, of the 
i etiology of chronic catarrh of the stomach may also give some support to 
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the diagnosis. A long-lasting, or often, in short intervals, repeated action 
of noxa? especially affecting the stomach: Habitual excesses in eating, and 
particularly in drinking, insufficient mastication, etc., is the most frequent 
cause of chronic catarrh of the stomach. A predisposition is further cre- 
ated by other affections of the stomach, especially often by carcinoma, 
either by general maladies (anauniu, chronic tuberculosis. Bright s disease, 
etc.) or by long- last mg stases in the \cnous system, both in the system 
of the cavu (in affections of the heart and lungs) and also in particular 
in the porta l-\ein system, to which facts we have repeatedly referred in 
the discussion of the diagnosis of diseases of the liver. Often following 
chronic catarrh of the stomach as sequela* are ijastreclasis and atrophy of 
the y us trie mucous membrane. 

ATROlMh OF TlfK Ml rors MKMIIKAXK OP THU STOMACH— 

ANA DKVfA OF TIIK KTDMA( 4 II— ACHYLIA (JANTRICA 

Atrophy of the Gastric Mucous Membrane.- AVe owe tin* precise knowl- 
edge nf this pathological condition to the investigations of Fenwick, 
Quincke, Kw.ild, and others The results of autopsies have demonstrated 
that the glandular tubules with their cells arc destroyed by small-cell 
infiltration and parem-hwnntous degeneration which occur in the mucosa 
or, in other cases. h\ interstitial connective-tissue procc*sses of prolifcra- 
tion. graduallv invoking also tin* muscularis in the atropine process. Ana- 
denia \> usually, as Mated previously, tin* effect of sc\oro, especially toxic, 
gastrilides. or of earcinoma of the stomach. But general constitutional 
disease-*, such as diabetes*. nicllilus. carcinoma of organs other than tlu* 
stomach, ma\ also give pin* to atrophy of the gastric mucous membrane. 
It lias been paituularlv observed that the affection lias taken its course 
in tin* picture of pernicious amemia, and it sometimes remains question- 
able whether nchvlia nhvavs represents the primary disease or whether. rice 
versa, m*\hv amemia. the same as in other constitutional affections, may 
not eaus.* tin* development of atrophy of the gastric mucous membrane*. 

It might ho expected that the symptoms of the disease are very pro- 
nounced, and that the diagnosis therefore does not prevent anv difficulties. 
But this is not always the case, inasmuch as, when the mucous membrane 
alone atrophies and the musculature is not also affected, tlu* deficiency of 
secretory function of the stomach is regulated by the eompensatorily inter- 
fering activity of tin* muscles — i. c.. if the passing of the undigested food 
from tlu* stomach takes place within the normal time and tlu* process of 
digestion is more* or less incumbent upon the intestine. But so soon as 
the motor power becomes impaired, the signs of dyspepsia set in. The 
appetite is decreased, and there exists, particularly an aversion to meat; 
fulness and pressure in the gastric region are noted, sometimes increasing 
to marked diffuse pains, also eructation and vomiting (but always without, 
admixture* of blood) — in short, the entire complex of dyspeptic symptoms 
manifests itself. Naturally! For in total atrophy of the mucous mem- 
brane there can no longer be any question of secretion of gastric juice. A 
digestion of the ingesta is impossible; they remain in the stomach and 
decompose unless the muscular activity interferes eompensatorily. 
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Stomach Contents in Anadenia. — Accordingly, we find the ingested food 
undigested, in the process of fermentation, when examining the washed-out 
contents of the stomach; the fluid contains more or less laetie acid, but is 
f ree from hydrochloric add, pepsin, and lab- ferment ; the microscopical 
examination can demonstrate neither gastric cpit liclia nor blood corpus- 
cles, at most round celK and, of course, bacteria. Mucus is also absent in 
the stomach contents if the entire mucous membrane lias been destroyed, 
whereas in the earlier stage* of the disease, contrary to the above, larger 
quantities of viscid mucus arc 1 found which, with the 1 simultaneous total 
absence of hydrochloric acid and pepsin, points distinctly to the presence 
of an atrophy of the mucous membrane. As determined by A. Schmidt, at 
the 1 atrophied areas of the* mucous membrane, a metamorphosis occurs of 
the common epithelium of t Ik* stomach into an abnormal form of epi- 
thelial cells with interspersed goblet cells which secrete abundant mucus, 
and not until this epithelium has also been destroyed does the formation 
of mucus cease 1 cut irely 

Effects of Atrophy of the Mujous Membrane.- Another effect of 
atrophy of the gastric mucous membrane is that, upon cessation of the 1 
IH'l secretion, the 1 acidity of the* urine 1 does not decrease a< under normal 
conelit ion* during digest ion. Gradually the 1 general nutrition becomes 
greatly impaired, especially when the* change* in the* stomach become com- 
plicated by a similar process in t lie 1 intestine (a wasting e>f tin* glandular 
apparatus anel ed' the 1 \illi), if eliarrheea* set in ami the 1 intestine is no 
longer able to assume 1 the* uearious digestion ed* the* ingest a which remained 
unelige*s<e*el by the* stemiach. I ha\e already mentioned that the course 1 of 
some 1 cases runs entirely in the piefure of severe* progressive pernicious 
unsemiu. 

Differential Diagnosis— As easy a* it is to diagnosticate this affection 
fremi the* a bo\e-d escribed syndrome 1 in the far-ad\aneed cases of atropliv 
of the 1 gastric mucous membrane — 1 . e., fremi the* presence of a se\ere‘ dis- 
turbance of the general health and of pronoiinecd dyspepsia with constant 
iota I absence of by droeldorie acid and digestive ferments in the* gastric 
eonlents — as elillie*ult eloe*s the diagnosis lieeome in those 1 cases in whie-h, 
although the* findings in the 1 gastric* contents as washed out after a test 
breakfast are negative, yet the* food leaves the* stomach within the normal 
lime (sec above). Hew the quest ion suggests itself whether or not a nervous 
a (Teel inn e>f the 1 stnmaeh prevails with total suspension of the function of tile' 
secrrtorv factors of the* stomae*h brought on undeu* nervous influence Sne-h 
case's of nerrons achylia neciir, as c*linic*a1 e\perion<*e teaches ns, although 
observatiems whie-h are entirely unobjectionable, anel autopsy reports arc 
still lacking. The different ial diagnosis, therefore*, can only he made from 
the* result alone of t lie stomach contents washed out after a test breakfast, 
if a lafjre quantity e>f viscid miu-iis e*an he determined in the stomae*h con- 
tents, with absence of hydrochloric ae*iel anel digestive fc*rmonts, wliieh 
would speak direc tly in favour of atrophy of the* mucous membrane, espe- 
cially if the ilia ssi^ of mucus disappear in the further course of the disease 
— i. c., if, finally, the formation of mueus becomes suspended. But if eases 
conic under observation in which the latter event has already occurred, it 



GASTRIC ULCER 


is only possible to answer the question whether atrophy of the mucous 
membrane is present, or nervous achylia (without anatomical changes in 
the stomach), from the history (anamnesis) ami the accompanying 
symptoms. To atrophy of ihe mucous membrane point : the development 
of the affection from chronic, respectively toxic gnstritulcs and carcinoma, 
the synchronous presence of a severe, progressive, pernicious amvmia or 
cachexia. The presence of a purely nervous achylia, on the other hand, 
is favoured by the fact that the above-mentioned :vt iologic.il factors ill 
the history arc absent, but nervous-dyspeptic and pronouncedly hysterical 
disturbances were marked Irom the beginning The diagnosis becomes 
absolutclv eertain if repeated examinations of the gastric function give 
sometimes ah-olutch negative, at oilier times positive results — i. e., if at 
one time no digest i\e juice, at another time hydrochloric acid and fer- 
ments can lie demount rated in flu gastric contents. However, only the 
posit i\e result — i e , dctcrminafl ion of such a change in the intensity of the 
scrrHmn, and imi a constantly negative finding— -must be utilized in the 
differential diagnosis, because clinical experience teaches that tin* character 
of neuroses of set return in general is quite usually adhered to with great, 
temn ilv in the si me duvet ion and to the sum* extent in the given ease 1 . 

The differential diagnosis between atrophy of the mucous membrane 
and certain cases of gastric carcinoma may sometimes present great difli- 
1*11 1 1 ic*^ (\nnmon to both is (he defic ieiiev of hydnN*hlorie-acid reaction 
as well a> the uIm'ikc of pepsin and lab-ferment in the stomach contents 
examined. It is obvious that in the greatest, majority of ease's the tumour, 
tin* ( oil re ground vomit, the pains m die stomach, etc* , do not admit of any 
f Imi In lb.it we are dealing with carcinoma and not with anadema of the 1 
stom.nh. However can's exist in which these pathognomonic* symptoms 
of carcinoma are absent for some length of time. Under such circum- 
stanees il is necesvarv to leave* the diagnosis in suspense' until a tumour 
becomes palpable, oi even until tin* positive deinoiist rat ion of cancer ele- 
ments by mieroM opieal examination of the stomach contents renders the 
character of the gastric* affection indubitable. 


Amyloid degeneration of the gastric mucous membrane, finally, may 
give* rise to confusion with atrophy of the* mucous membrane. Amyloid 
degeneration of the mucous membrane may also lead to the cessation of 
gas! ric- juice secretion, as was first determined in II ii ‘gel’s clinic*. The 
differentiation of both conditions is in reality not difficult, however, because' 
simultaneous amvloid degeneration of spleen, liver, and kidneys, with their 
marked symptoms, and the demonstration of tuberculosis, syphilis, and 
long-lasting suppurations as {etiological factors will load the diagnosis in 
the right direction. 


ULCUS VENTRICUL1 PEPTICUM-GASTR1C ULCER 

Diagnostically Serviceable Symptoms of Gastric Ulcer. —The tha gnosis 
of gastric alter is a task which often eonfronts the physician. It can often 
be made with ease and precision ; in other eases it must be left in suspense, 
and sometimes liecomes certain only by the therapeutic success of a cure 
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which was directed against the ulcer. If we were to make the diagnosis of 
gastric ulcer only in those cases in which its principal Symptoms, pain and 
gastric luemorrhage with or without perforation are present, it would only 
1)0 possible in the smaller number of cases of ulceration. Only the pain is 
almost constant, and in the vast majority of cases the only symptom which 
can Ik; determined by the physical examination of the ulcerated stomach. 
The palpation of a thin tumour, corresponding to the thickened round and 
hard borders of the ulcers is successful only in the rarest eases, according to 
my experience; at any rate, the possibility of palpating such thickened 
ulcerated localities presupposes very favourable conditions for palpation 
and great technical .skill. Of course, it is easy to palpate secondary mus- 
cular hypertrophy at the pylorus or tumour-like peritoneal masses of exu- 
date in the neighbourhood of the ulcer. Gastric lurmorrhagc is relatively 
rare, perforation still rarer. Let us briefly sketch the picture in which the 
ulcer usually takes its course, and let us investigate which symptoms are 
suitable 1 in rendering the diagnosis of gastric ulcer feasible. 

The* patients complain, ilu* same as other patents suffering from gas- 
tric troubles, of dyspeptic symptoms, hut sensations of pressure in the gas- 
trie* region are* prevalent; but, he*siele»s change's of appetite, aciel eructn- 
tions, pyrosis, nausea, and vomiting are* frequently pre*se»nt. 

Vomiting. — The vomitns mostly has an aciel redaction and shows, upon 
a le*st with Congo paper, and especially on a more precise* chemical exami- 
nation, an increased amount of hydrochloric arid; the hitter is absent, of 
course, if vomiting occurs shortly after the* ingestion of food. 

The vomitns e*ontains blood in a great many instances. This to physi- 
cians who attend onh to pri\ak* practice appears to be a rare*r symptom 
in the course of gastrie* ulcer than to hospital physicians, simply because 
hn*mateniesis is an cve*nt the severity of which is the first instigation to the 
patient to consider the affection more seriously and to go to the hospital. 
Thus, for instance, a compilation of the cases clinically treated by me shows 
the presence of laematemesis in more than one half of the eases. The 
dejecta are black after a marked hamiorrhagc into the stomach lias taken 
place; the tarry condition of the fieees is, in some eases, really the only 
symptom of the gastrie luemorrhage, inasmuch as the entire blood extrava- 
sated into the stomach is evacuated through the intestines, and no hfcnm- 
t emesis therefore occurs. 

The vomited blood cun almost always Ik* at once recognised ns such. It rarely 
assumes a colb'c-ground appearance, unless the blood which extravasated into the 
stomach has remained there for some length of time and the hsnnoglnbin lias been 
under the influence of flic gastrie acid and trails formed into hinnatin. The examina- 
tion with A linen’s reaction or, lietter, Teiehmann’s luemin test, will decide in a 
doubtful case whether the masses suspected to contain blood actually do contain 

blood, iriematcmcsis is sometimes accompanied with a slight rise of temperature. 

* r 

Pain. — -Vomiting usually occurs soon (half nn hour to one hour) after 
the meal the same as the pain. The latter, otherwise the most unreliable 
point of support for positive diagnoses, is necessarily to be utilized in the 
diagnosis of gastrie ulcer. The pain occurs in paroxysms and is usually 
produced by ingestion of particularly indigestible, cold or hot food, or by 
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the irritation of the accumulating of more than abundant acid, in which 
case the administration of sodium bicarbonate nmy cause a temporary cessa- 
tion of the pain; external pressure generally increases, very rarely amelior- 
ates it. The observation of the pain slightly gains in objectivity by the 
fact that it is usually concentrated upon one certain locality of the gastric 
region, either in the epigastrium or near the vertebral column between the 
scupuhe, but, abou* all, by the other fact that the intensity of the pain 
depends in a very great number of cases upon the posture of the patient , 
thus, for instance 1 , appears constantly only when the patient is in the 
right lateral position. I wish especially to emphasize the last-named con- 
duct of the pain, because it has often helped me to make a diagnosis in 
doubtful cases. Tugging of nerve* in the ulcer or direct chemical or 
mechanical irritation of the surface of the ulcer by shifting of the stomach 
contents arc the cau*e&of Midi a \ariation in the intensity of the pain upon 
change of posture of the patient. The seat of the pain is usually in the 
pit of the stomach immediately below the xiphoid process, more rarely to 
the right or even to the left of it. 

Sometimes the so far doubt fill diagnosis becomes certain by a super- 
vening perforation of the lilcei into the pleural or pericardial cavities, into 
the pentoiirt'um, into the skin, etc.; in other cases the ulcer heals, but the 
cicatrix causes conditions which produce a symptom-complex, and which 
require a special diagnosis, thus gastreetasis due to cicatricial stenosis of 
the pylorus and gastratgias due to cicatrization . 

Absence of Pain after Complete Cicatrization.— The latter, Iiowcmt. is, accm cl- 
ing to in \ experience, a rvry rare .somee of pain ami dyspeptic manifest at ions, and 
1 wish to caution most emphatically, not to make the diagnosis of cicatrization and 
its consequences, in the interest of the patient's and our own eomfoit, if after a 
('arlshad or rest cine some pains or some dyspeptic symptoms have remained. These 
diagnoses aie almost always wrong, in my experience, (’ontiaiv to the usual assump- 
tion, 1 maintain that cicatrices of gastiic lilcei, except in very lare eases, do not 
cause /m nut t lait that, rather, if pains remain in the coin sc of ti raiment of gastric 
ulcer, they are almost without exception due to the Jact that the ulcer has not com- 
pletely healed or that a relapse has occurred. Another repetition of stiiet dietary 
measures will undoubtedly dear the situation in such cases and lead to the dcsiftni 
therapeutic end. 

The condition of the stools of patients buffering from gastric ulcer is of 
no value diagnostically, because they are not constantly the same. Tins 
holds true of the condition of the urine , although at the height of digestion 
it shows, contrary to the condition in other gastric affections, decreased 
acidity, and less of it is voided in cases in which the patients vomit con- 
siderably. 

The diagnosis of gastric ulcer can bo made with certainty in a great 
number of cases, especially by reason of the bloody vomit ; in a still greater 
number of eases, especially in private practice, it remains a provisional 
diagnosis, because it is principally dependent upon the presence of a more 
or less pronounced dyspepsia and of giHric pains. Lately it had seemed 
that the diagnosis of gastric ulcer would considerably gain in certainty as 
it was believed that an excessive formation of hydrochloric and could be 
demonstrated as a constant manifestation of gastric ulcer. 
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Excessive Formation of HC1 in Gastric Ulcer. — Were this true it would 
be of the greatest significance in the diagnosis of the ulcer. However, 
recent experiences have proved that such a hyperchlorhydria, although fre- 
quent in gastric ulcer, is liy no means a constant symptom. 

Besides, in the greatest ma |oi ily ot cases a determination of i lie gastric acidity 
by means ot tlic stomach-tube must not lx* mulct taken. I am not in a position to 
change my opinion that the employment ot the tube tor diagnostic purposes is not 
devoid of dangei in uteri, and is iiimeeess.iiy in most eases, because a dietetic treat- 
incut of ulcer, based upon a piovismual diagnosis, can never do any hnini but only 
be of advantage. I do not mean to imply with these lemaiks that I do not consider 
the finding ot gastue siipei acidity in iilcci ol the stomach to he vciy meritoiious 
and appiopnatc cssciit i.illy to enhance 0111 knowledge leg a id mg the sy mptomatology 
and cause ot this affection; on the coutiavy. J consider the now positive demonstra- 
tion ot the lie(|iient eoineidenee ot ulcer and mi pci acidity a vciy gratifying con- 
firmation and esfahlishment ot the views stated by me twenty one yeais ago, rcgaidmg 
the niigin ot gasf i ie ulcer (especially ol the postulate legaidmg the ongin of gastric 
uleei ot a tempoiai ily ahnoinml acidity ot the gastue juice) Only r , from my stand- 
point. I am not m a position to icrntumcnd the diagnostic sounding ot the stomach 
just lor tins alleetioti This at mice leads us to the <|iicstioii whether the ad mingy of 
ulcer will supply us with rritain points toi the diagnosis which tender the assump- 
tion of gastue uleei a / mini piohalde in the given case 

^Etiological Points of Support. — As such may lx- considered: violent blows which 
strike the cx 1 ciii.il abdominal walls and with it the wall of the stomach (I have seen 
seveial vciy conclusive examples), tuitliei more, nutations alleeting Die nturnm 
membmne ol the stomach ot a mechanical, eheiiiie.il, 01 thrimir ehaiaeter, and. finally, 
emboli oi igmal mg in the heait. a veiy late cause, in my expeiieiiee, for the foima- 
tion ot gastue uleei, m spite ol the gieat impoi tanee which was attached to this 
H*f lologiea I laetoi m paitieiila 1 tiom an expel imeiital standpoint. 

In all these eases it is a question ol 1 lesion (d the gastue mucous membrane 
with oi without pi reeding luemori huge, or an intei nipt ion ot tin* blood supply at a 
eireiimsenhed locality of the wall ot the stomach, upon which then, of com sc, the 
gastric juice exeits its peptic action, causing .1 loss ot substance ot the mucous mem- 
brane ot the stomach. Tile question, then, ill the given ease will he. whether the 
lesion heals rapidly, as was nhseived 111 stomach wounds which weir caused acci- 
dentally* or experimentally, or not The hittci will be the ease if any* faetoi exists 
which 1 eta ids iccovciy. Such a taetoi is undoubtedly f/mr/am, icspeetively chloiosis, 
in which, as is well known, the development of gastiie ulcers oeeuis extiemely often, 
and which, aitilieially pi od need, evidently retards the healing of losses ot substance, 
as has been proved* expel imeiital ly* 

The explanation why this is the ease meets with certain ditlieulties. The gastric 
juice does not digest flic wall ot the stomach under normal conditions It is true, as 
the expel j men t tea cl us 11s, a living fiog undoubtedly shows the process of digestion 
by the gastric pure, but the unit of the ulomaeh itself is not affected, owing to its in- 
herent (possibly adapted) resistant piopeity. It is difleient, however, if the circu- 
lation is intei mpted in some pot turns oi the same, and thus its nutrition is locally 
injured (as is the ease by traumatism, embolus, etc., possibly also, aeeoidmg to the 
experiments of Talma, by excessive tension ot the gastric wall, especially also a spasm 
of the pylorus), and it these conditions are aggravated by an ineiease of hydro- 
chloric acid in the gastric juice. There can he no doubt at present that such an in- 
crease is ot gieat significance in tin* pathogenesis of ulcer of the stomach, after it has 
been proVcd expci i mentally that the protoplasm <>f the gastiie wall is the 111010 cor- 
roded and destroyed at weaker portions of the gastric wall, the more H(*l is contained 
ill the gastric juice acting upon the same. Now, it is well known that liy r perehJorliy- 
dria of the gastric juice is of frequent occurrence in the course of chlorosis. Hut it 
must not necessarily he primary, but may, as I must assume according to my experi- 
ence, supervene secondarily upon ulcer as a subsequent manifestation and favour its 
continuation. 
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The diagnosis of ulcer of the stomach is easy in some cases, difficult in 
others, especially because certain other diseases present symptoms in their 
course winch are similar to those of ulcer. Most frequently to be consid- 
ered differentio-dingnostically are: gustralgia, also intercostal neuralgia, 
carcinoma of the stomach, gall-stone colic, and duodenal ulcer. 

Differential Diagnosis — Duodenal Ulcer. — Regarding the latter, it is 
impossible in most cases to differentiate ulcer of the stomach from that of 
the duodenum. The symptoms m the latter must he* the same as in gastric 
ulcer if situated m the neighbourhood of the pylorus. Some support, 
although by no means posit i\e. is rendered by the scat of the pain which, 
in duodenal ulcer, is usually more* towards the right parasternal line, 
while in ulcer of the pylorus it is mostly concentrated upon the epigas- 
trium in the median line or in the right sternal line The fact that vomit- 
ing is usually absent in duodenal ulcer, and that, if haunorrhages occur 
in the hitter ease, the blood originating in the ulcerated region is usually 
e\aiuated only tow. ml- the intestine, should also lu* considered in the diag- 
nosis, so that, in cases in which repeated laeinorrhages occur through the 
intestine only. the Mispn-nui, ni least, of duodenal ulcer is justified. The 
complication of jaundice with the latte 1 !' is too rare to In 1 of diagnostic* 
\aliic* The determination of mi perm ldity of the* gastric ju'ne may possi- 
bly he of importance in the fntuic as being more in fa\our of gastric ulcer, 
although, theon‘li( ally , this should afsc» he assumed in the formation of a 
duodenal uh er. 1 

Rut. on llx* other hand, the exammat ion of the 1 g.isi ne jmc c* as to its 1 1 C M 
acidity, uhidi, in particularly doubtful cases unless a tendency to luemor- 
rliagc* prcx.iiN, is aN<> exceptionally made h\ me*, is of determining signifi- 
cance in the iliflt trill ini dvujnosis Indtreen tjushic ulcer and enninomn of 
the sionunh. An \m reused ainounl of lujdrnelilnrtr arid is decidedly in 
favour of yashn uhn: although normal or c\en decreased acidity may 
occasionally a No occur in gastric ulcer, hut is rare in any case, and entire 
absence of free hydrochloric acid has, to mv knowledge, never been ob- 
served in a case of liber of the* stomach. In carc inoma, liowc\cr, an abnor- 
mal high or a normal, in fact an acidity of tin* gastric juice that is but 
slightly diminished, arc great exceptions — I can onh quote very few exam- 
ples from mv clinical material — the rule m carcinoma is rather absence 
of free hydrochloric acid or, at least, reduction of the same to a minimum. 
The extremes. In perclilorhvdria and entire absence of free hydrochloric 
acid, are therefore certainly of use in the differential diagnosis, whereas 
acidities midway between these extremes are of less value in diagnosis. 

But T wish to emphasize regarding the extremes also, that they only, as a rule, 
determine the diagnosis nicer or eareinoma. For. as a considerable catarrh of the 
stomach may hccomc associated with gastiie ulcer, it is not surprising that., in 
some cases of nleei. the, otigmaPy inerensed, seeietion of HTI is mateiially reduced 
later; and, on the other hand, formation ot eareinoma is 1 el a lively often the direet 
i mult of ulcer, so that it is quite* conceivable why even li\ pciclilnrhwlri.i has Imtii 
found in sonic instances in a recently developing carcinoma I have once determined, 


1 A case in my practice of duodenal ulcer that terminated in death by hiemor- 
rhage showed a low amount of hydrochloric acid, viz., 0.1G per cent IICI. 
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in a ease in which formation of carcinoma laid begun at the base of two. open ulcers, 
in masHCH vomited Mix hours after the last meal, 0.27 per cent of free hydrochloric 
acid! Nevertheless, such exceptions will not undo the average rule, and the ubove- 
inentioried diagnostic conclusions, to be drawn from the existing gastric acidity, will 
rcmnin in ioice. 

As to tin* other differentiating symptoms between ulcer and carcinoma, 
they are of little value diagnostically, unless they arc symptoms, like a 
palpable tumour, which speak directly in favour of carcinoma, 1 * * in which 
ease a confusion is absolutely impossible. In general, in favour of vlcer 
and against carcinoma are primarily the youthful aye of the patients, inas- 
much as three fourths of the eases of ulcer occur before the fortieth year, 
whereas carcinoma is found, rive versa , m three fourths of the eases after 
forl\, and especially often not until after the sixtieth year of life. Excep- 
tions to this rule* occur in both directions; thus, for example, I have treated 
a patient of twenty-six years of ago who suffered from carcinoma of the 
pylorus, as was shown bv autopsy ; cancer of the stomach was several times 
observed e\en in children. Furthermore, in a doubtful ease*, a point against 
carcinoma and in favour of ulcer is the slight emaciation and absence of 
cachexia (striking exceptions are found here also. 1 have seen a patient 
suffering from ulcer who weighed about 200 pounds, lose about 100 pounds, 
and patients with carcinoma gain several pounds per week) vomiting of 
pare blood , while in carcinoma hirgcf masses of unaltered blood are almost 
nc\er vomited, hut onlv the well-known ominous roffec-g round masses. 
Filially, ulcer is generally fa\oured by perforations if they occur in early 
stages of the disease, whereas they do not make Ilnur appearance until after 
the affection has lasted for some time, and relatively early only when a car- 
cinoma develops on the* base* of an ulcer. The* character of the pain, the 
appearance of the tongue, the condition of the 4 unbloody vomit us, the 
appearance of the stools, etc., are all too changeable and too unreliable 
ever to make a diagnosis dependent upon them. 

Differential Diagnosis between Ulcer and Neuralgias. — Easier is the 
differentiation of gastric ulcer from gas truly ias and unilateral intercostal 
neuralgias. The decidedly paroxysmal occurrence of the pain, the fre- 
quently long duration of the interval between tw'o attacks, the irregular 
effect of irritants acting directly upon the wall of the stomach (for in- 
stance, that even food very difficult of digestion can he partaken of without 
disturbances), the synchronous presence of hysteria, neuralgias, uterine dis- 
eases, speak decidedly in favour of the gastralgie character of the pains, 
which is still more favoured by the constant absence of bloody vomit and 
of any kind of dyspepsia during the painless time, which docs not very 
often occur in ulcer, at least according to my experience. The determina- 
tion of hypcrchlorhydrin is not so significant as may be supposed, in case 
of doubt 'in the diagnosis of ulcer in comparison to gastralgia. For hyper- 
acidity is often associated with gastralgie pains without the gastric mucous 
membrane being necessarily at the same time affected by an ulcer; nor is 


1 Non-inn lignunt hypertrophies of the muscularis occurs occasionally in ulcer, 

the same ns tumour-like, circumscribed perigastritic exudations; but they are only 

rarely to be considered different 10 -diugnostically. 
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the time of the occurrence of the pains determining, as in both eases the 
attacks of pain set in principally after the ingestion of irritating food. Of 
especial importance for the differentiation of gastralgia and ulcer is the 
suspension of the pain by external pressure in gastralgia, while palpation 
usually increases the pain in ulcer. 

But the lnst-iiamcd characteristic is ot little value; I, at least, would not like 
to make a positive diagnosis on the stiength of it. It would be rather more advisable 
to employ the electric current dining the process of digest inn as a means of examina- 
tion. ff the pain disappears entneh upon application ot the same (especially of Ihu 
anode), it would speak in fa\our ot gastralgia; if it persists, either affection, gas- 
tralgia or ulcus, may be present. Only the positive ltnding — i. e, the temporary sus- 
pension ot the pain by the electric current — is ol sonic significance diagnostically. 
Intercostal mu rat guts sometimes also piesent some diugnostie difficulties, according 
to my experience, if the painful area is situated in the epigastrium and if dyspeptic 
disturbances happen to accompany it. or if a tilling of the stomach causes pain. Diag- 
nostic doubt can usually be easily removed it the abdominal walls aie raised in a 
stiong told and the lattei, without exerting pressure below, is indented in various 
places and examined as to ail eventual painfulnc»s. It is also easy, as a rule, to dem- 
onstrate painful aieas in the com sc of a certain intercostal spare. 

Gastric Ulcer and Cholelithiasis. — Finally, it lias often happened to me 
that 1 was doubtful m tin* differential diagnosis between gall-stone colic 
and gastric ulcer, and that the situation did not become clear until after 
the passage of gall-stones. We should lie guided prim i pally In the result 
of the acid determination ol the vomilus (which, in case of hyperacidity, 
almost surely speaks in fa\our of ulcer), but. abo\c all. bv the distention 
of the gall-bladder and by the jaundice, and also by the sir vl Hug ami pain - 
fulness of Hie liter, especially upon palpation of the bonier adjacent to 
(he gall-bladder, which decides in favour of cholelithiasis. As to the re- 
mainder, I refer to what has been stated in the diagnosis of cholelithiasis. 

It has been positi\ely determined that other ulcois also occur in the giistiic wall 
besides the usual peptic ones, viz, sgphtlttic and tuberculous. But then diagnosis is 
impossible because their symptoms aie the muhic sis ohsened in peptic ulcer. Be- 
sides, tubeiculous individuals and such as are debilitated by syphilis are \ei t v much 
pledispnsed, owing to the weakening of then const it lit ion. In beeotne affected by a sim- 
ple gastric ulcer; and robust persons afflicted with syphilis, on the other hand, are ns 
little protected as others occasionally to acquire a simple gastnc ulcer. Those who 
do not on principle object to diagnoses ex jui antibus, may, as much as they please, 
draw an inleience upon the syphilitic nature of the gastiic ulcer in question from a 
strikingly remarkable favourable success of a specific cure. 

Still one word as to the diagnosis of the seat of the ulcer in the given 
case. It can be diagnosticated in the rarest cases only. The strict localiza- 
tion of the pain upon a certain small area, its regular occurrence when the 
patient assumes a certain posture, may give rise to the suspicion that the 
painful area corresponds to the seat of the ulcer. Rut it is best never to 
attempt such diagnoses. The only facts to he considered would be if gas- 
trectasis develops besides the symptoms of ulcer, which speaks directly in 
favour of the seat of the hIcct being in the pylorus, and, further, if, upon 
the passing of solid, cold and hot food into the stomach — i. e., during the 
last act of deglutition, pain occurs regularly under the xiphoid process. 
Cardiac ulcer may be diagnosticated in the latter instance, and we should 
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take our therapeutic mca.Min*s accordingly, especially prescribe only cool, 
thud, or pappy diet, etc. lint, abo\e all, no diagnostic sounding should be 
done in such a case, bccaiiM*, according to my experience, an abundant 
lwmorrhagc is \crv apt to he brought about by the passing point of the 
tube, which is bound to touch the ulcer, thus producing a desperate situa- 
tion to both physician and patient. 

CANCER OF THE STOMACH— CARCINOMA VENTRICULI 

(Carcinoma of the stomach is in a certain relation to gastric ulcer in 
so far as it may be produced by the latter. 1 have seen several too remark- 
able cases to doubt the inherent connection between both diseases. One 
of the most striking is the following case, which proves how impossible 
it is sometimes diagnostically to separate carcinoma from ulcer: 

Case of Cancer of the Stomach simulating Ulcer. Ollim N., about tliiity-two 
yours old, while traveling ium|uho(1 a severe intestinal Ineinniihage with discharge of 
large i|iiantities of pitcli-hlack stools; the appeal ancc ol the otlieiwise lolmst man 
was totally anieinie. As it .seemed that, according to history and symptomatology, 
the typical pictuic ol g.istne ulcoi piesentisl itsell, he was oidered a test cure with 
strictest obsei Nation ot diet \ leniaikahle impio\eineiit iol lowed, so that the pa- 
tient, alter tlnee weeks, could paitnkc ot heetsteaks, etc., with gieat appetite and 
without pam. gaining about .*{ pounds in weight pel week. Suddenly, dining appar- 
ently complete icconoin, symptoms ot perloiation oeemred, chills, seven 1 painhilness 
and drum-like distention ol the abdomen, with collapse. Death oceuned alter two 
days. If ever symptoms pointed to simple gastne ulcer, it was the ease in this in- 
stance: youthful age, absence ol dyspepsia, of vomiting, and of any indication of 
tumour, dischntgc of laige (pianl it ics of blood in the stools, gain in weight of several 
pounds during the euro, and sudden pciforation dining apparently complete recovery. 
The autopsy ( llaiisei ) i even Jed an ulcer the si/o of a two-maik piece in the pylonis, 
with flat, cam noma tously inlilli»t« k d hoidcis and a small pciforation. 

However, <h(» diagnosis of gastric carcinoma, if wc an* certain that the 
stomach is the affected organ, does not present any difficulties in the major- 
ity of eases. 

Diagnostically Useful Symptoms of Gastric Cancer. — It is true, at the 
onset cancer of the stomach takes its course in the pidure of chronic gas- 
tric catarrh (loss of appetite, eructation, coated tongue, pressure in the epi- 
gastrium), and cannot be differentiated from the latter. Hut gradually 
the diffuse pain fulness liecomcs more prominent, it may possibly become 
localized in the area of the carcinomatous tumour, and may, although rarelv, 
assume a paroxysmal character: pain is almost never absent during the 
entire course of the disease. Vomiting, almost constant, and especially 
well marked if the seat of the carcinoma is in the pylorus, brings out rem- 
nants of food, mucus, epithelin, and fungi, hut, above all, the ominous 
coffcr-fj unm <1- 1 ilv maxm f. 

Characteristic Vomiting. — As little as it is permissible at once to con- 
clude from these masses upon the presence of carcinoma of the stomach, 
just as little should this symptom ever be considered insignificant. For, 
although it is possible that the blood extrava^ated into the stomach may 
assume a chocolate-like appearance in other affections also (see p. 271). it 
occurs incomparably less often in these than in cancer of the stomach. 
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Tin* \ (uniting of colfec-ground-Iike masses is, and always will be, very 
suspicious in every instance. bright blood is vomited but randy, only when 
larger vessels become eroded b\ the carcinomatous ulcer, and if the blood 
is not retained in the stomach for some time Owing to the deficient 
digestion and to disintegration of tissue albumin, caused h\ the carcinoma 
as such, the symptoms of uuterr uithcjin oeeur then ill the course of the 
affectum, vi/. a \cllo\Msh pale complexion, emaciation, and slight c edema. 
The latter symptom rarely assumes larger dimensions, but if it does, it is 
apt to simulate another disease, especially nephritis. 

Tumour. — Ihit more important than all the above-mentioned symptoms 
is the ocelli relict 1 of a tumour in the gastric* region, which most fre- 
quently — in .VI to f»0 per ecu! of the case's -is located in the pylorus, 
rarer — in about 1<> per cent of the cases— in the uirdia. The tumour 
may he seen in some eases, hut usually it can only he fell; sometimes 
it does no! heroine accessible to palpation until after la\agr of the 
stomach It is nchisahle in most case* to make the determining examina- 
tion with the patient in chloroform narcosis. Tlu» tumour is hard, its 
surface iim-llv une\rn, sliarph to lie defined. It is usually immovable, hut 
quite an exiraoidmary movahilitv is observed in some 1 liHamcs. It hap- 
pened in one of in \ own eases that an appic-si/cd tumour c*ould lx* displaced 
in the abdomen at will, to the left as far as below the left costal arch. 
Such a mo\ahiht\ in cancer of the <tomacli seemed impossible to me, hut 
an exploratory iiicmou revealed a carcinoma of the pylorus W'hich was 
sincessfullv ieino\c*d. Inspiration usually exerts no lnllnenee upon the 
position of the tumour: hut. on the other hand. 1 cannot admit, according 
to a vast experience that a gastric tumour, emit run to other abdominal 
tumours, especially those* of the liver and spleen, should not move down- 
ward on inspiration / // fart, di^/dficrpncnts of tumours of the stomach 
occur . (ten without tin- jircmlcnti of t oalcst cm cs of the tumour with the 
iliajthiui/m , the iirn . amt the spleen. IVn u^em does not give* undoubted 
results either: the percussion sound is dull tvmpamlie, hut the same* sound 
is found in tumours v\hn*h are located in the left lobe of the liver towards 
the border, and these aie the ones which arc' to lx* considered in the* (infer- 
ential diagnosis 

Absence of Free Hydrochloric Acid in the Stomach Contents. — An ex- 
amination ot the stomach contents will show, in by far the majoritv of 
cases, ail absence of free hydrochloric a<iit. but this is not pathognomonic* 
of carcinoma of the stomach, as was expected immediately after the discov- 
ery of von den Velden in IHllh For, on the one hand, the secretion of 
hydrochloric acid is reduced to a minimum in several other diseases of 
the stomach also, and eventually no free 11(1 can lie demonstrated as in 
intense gastric* catarrhs, in corrosions of the* stomach, in atrophy of the 
mucous membrane, in amyloid degeneration of the gastric mucous mem- 
brane, and in nervous affections of the stomach: on the other hand, there 
are, which is an established fact to-day. cases of gastric carcinoma in which 
not only free hydrochloric acid can Ik* demonstrated in the stomach, but 
even hypcrchlorhydria. The question whether hydrochloric-acid reaction 
is absent, depends essentially upon the extension of the carcinomatous 
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infiltration and glandular atrophy; upon the simultaneous development 
of catarrh and atrophy of the mucous membrane connected with it; and 
finally, upon the progressive cachexia, all of which factors are followed by 
a decreased secretion of acid. Besides, lactic acid, butyric acid, acetic acid, 
in fact those chemical products of disintegration (referred to in chronic 
gastric catarrh) of the ingesta, which were retained in the stomach beyond 
the normal lime, are demonstrable in the washed-out stomach contents or 
in the vomit us. 

Lactic Acid in the Stomach Contents. — The demonstration of abundant 
giuintities of lactic acid in the gastric contents is, of particular impor- 
tance for the diagnosis of carcinoma. The production of lactic acid of 
fermentation is connected in general (see p. £/)(>) with the reduction of 
hydrochloric acid, with motor insufficiency and deficiency of absorption 
in the stomach, with factors, therefore, which, as is well known, prevail 
particularly in cancer of the stomach. Thus it is not astonishing that we 
observe in this condition a remarkably intense development of lactic acid, 
and il is advisable , therefore . in cases in which no tactic-acid fermentation 
is demonstrable in the stomach , to be very careful with the diagnosis of a 
carcinoma . Bare exceptions to this rub* occur — i.e., cases in which the 
formation of lactic acid fails to take place in spite of absence or marked 
decrease of fret 4 hydrochloric acid and of stagnation of the stomach con- 
tents; besides, it should not lie forgotten that largo quant it it's of lactic 
acid art* sometimes found in the stomach contents also in other affections 
of the stomach in which tin* secretion of gastric juice and the motor power 
of the stomach have become insufficient, as in atrophy of the mucous mem- 
brane with atony (sec p. But still, it will he host to adhere to the 

above diagnostic iiile. Besides the reduction of hydrochloric-acid secretion 
and the occurrence of abundant luetic acid there occurs also, as may be 
expected, a deficiency of pepsin and lab-ferment in the stomach. 

In keeping with the* stagnation of the stomach contents usually asso- 
ciated with development of carcinoma, we furthermore find in almost all 
eases, upon lavage of the 4 stomach seven hours after a test meal and upon 
lavage before breakfast, more or less abundant quantities of undigested 
food in the washed-out fluid. It is true, there are exceptions to this rule 
if the simultaneous gastric catarrh is slightly developed in carcinoma, or if 
the muscular force interferes compensatorily, causing the stomach contents 
to be passed into the intestine within the normal time, because the cancer 
is not located in the neighbourhood of the pylorus in these cases. Tn 
such an instance it may happen that the hydrochlorio-acicf reaction is absent 
and yet t lit* duration of digestion is normal, as T was recently able to deter- 
mine shortly before the death of patients at various times.in a most remark- 
able manner in a patient afflicted with carcinoma. Although, therefore, 
the importance of the absence of the hydrochloric-acid reaction and of the 
symptoms associated with it is limited in various directions, this much is 
certain, that the presence of free hydrochloric acid in the stomach con- 
tents speaks in case of doubt , although not with absolute certainty, yet with 
the greatest probability against the presence of gastric cancer . 

The presence of carcinoma of the stomach can be demonstrated with 
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absolute certainty from an examination of the wushvUout fluid or of the 
vomit us, if particles of the tumour are accidentally brought out. Unfor- 
tunately, this happens only in the rarest instances. 

Little can be concluded from the symptoms of perforations which occur in va- 
rious directions, except that if a pneumothorax or a pucumo|>eritoiKruni complicate 
the gastric affection, thus proving that an au-ctmtamiuy organ is perforated, or if — 
a rare occurrence — the perforation takes place to the external skin, rendering the 
carcinomatous pi o] iteration visible externally. Moic impoitant for the diagnosis in 
cases in which so far the diagnosis as to the character of the gastiic n licet ion was 
subject to doubt, is the demonstiatioii oi metastasis in the It nr , which is most 
frequently (in about one third of the cases) affected by nietastases in cancer of the 
stomach. 

Differential Diagnosis as to the Origin of the Tumour. — It should not 
lx* bclie\ed tlmt thr above .statements comprise eventiling that concerns the 
diagnosis of gastric carcinoma. H\cn the most expert diagnostician will 
always ask himself upon palpating the tumour m the* gastric region 
whether it nun not belong 1o another abdominal organ than the stomach. 
For, even in the almost complete presence of the al)o\c-nnmcd symptoms — 
cachexia, dyspepsia, coffee-ground vomit, gastrectasis, alienee of free 
hydrochloric acid, besides the occurrence of large quantities of lactic acid in 
the stomach contents and palpable tumour — a simple chronic* catarrh ol the 
stomach ma\ he present, anil the paljHihle tumour may not affect the stom- 
ach . ruder no circumstances can we do entirely wit lion 1 a differential 
diagnosis in tins respect, and it is this part of the diagnosis of gastric* 
carcinoma particularly which usually requires more care and deliberation 
than the demonstration of the other diagnostic points. 

The first measure T usually employ to recognise wind her the tumour 
belongs to the stomach, is (after evacuation, which should he as complete 
as possible*, of the* intestine, the same as in all examinations of abdominal 
tumours) the distention of the stomach with gas or the* alternate filling 
and emptying of the stomach with fluid The distention of the stomach 
by means of* a Kcidlitz powder will displace the boundaries of the stomach, 
and with it the tumour; then it is usually easy, inasmuch as the position 
and shape of the stomach become more distinctly visible hv the distention, 
to recognise that the tumour belongs to the stomach. If the artificial dis- 
tention causes the tumour to become inaccessible to palpation, to return 
after the escape of the gas, it points to the seat of the tumour lining in 
the posterior wall or in the lesser curvature of the* stomach (Iticgel). 
Other points of support for the diagnosis of the tumour belonging to the 
stomach in a given case are obtained if the stomach is filled with water and 
emptied again by means of the tube, and if, then, the position of the* tumour 
is compared with the boundaries of dulness of the filled and emptv stom- 
ach. If the tumour remains within the boundaries of the artificially pro- 
duced dulness, and if the latter disappears above and below the tumour 
after emptying the stomach, the diagnosis of gastric tumour may he made. 
If the tumour is situated in such a manner that this procedure does not 
accomplish anything — i.e., if the tumour is adjacent to 1i\er, spleen, or 
transverse colon, the more frequent occurrence, the* border of the liver 
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should Ik* carefully followed by palpation and the contours of the latter 
in comparison to the tumour in question be determined. 

Tumour of the Liver. — It is sometimes possible partly to grasp the 
upper point, of the tumour, and thus to separate it from the liver by palpa- 
tion as a tumour of the tome oh. In other cases we may be able to demon- 
strate that the tumour i- in part situated within the boundaries of the 
borders of the liver Then it is a quotum either of a gastric tumour 
which has spiead to the liver by continuity, or of a tumour of the liver 
that passes the boundaries of the border of this organ at a circumscribed 
area. The first of these two possibilities is ahvavs the more probable one, 
as it may be piesuuied that a neoplasm of t Ik* liver which passes the border 
of tin 1 liver downward, also diffuses laterally and causes the liver to appear 
enlarged and tuberous in its entire extent, whereas this is not the case in 
a gastric tumour which spreads to the liver, at least not at the onset. 
Minkowski has reported another means of recognising coalescence of a 
gastric tumour with tin* liver. 

Respiratory Fixability of Gastric Tumours.- If a tumour of tin* stom- 
ach is held al the height of inspiration, the* tumour might he prevented 
from ascending upon the following expiration, whereas this cannot he 
accomplished if the tumour is firmly grown together with the* liver or 
belongs to the latter 

Carcinoma of the Gall-Bladder. — The latter mle applies also to cnicnwmata of 
the ffftU-bhttMer. Accoiding to their location they may he confused pimeipallv with 
carcinoma of the p\ loins, hut 4 hey me distinguished fiom the lattei hy the fact that 
fas they usually do not heroine associated as secoudan cancels with gaslne eaiei- 
noitia) the signs of dyspepsia and the elleets ol eiuicer of the stomaeli are not piesent 
lit all, which fact may he utilized tor the diagnosis at least when, upon repeated ex- 
aminations, no decrease of liydinclilmic acid can he demonstrated, and it a secondary 
gnst recta si* is absent which does not fail to appear in caiciiicinn of the pylnnis. It 
carcinoma of the pylorus is not eoalesceiil with the surrounding paits, it is distin- 
guished, con tuny to carcinoma of the gull-hl.iddi i, hy its “expiratory llxahility 11 
and hy its mnvuhility towards the side and particularly downwaid. It is true that 
exceptions to this rule in regaid to relative difficulty of locomotion of gall-hladder 
carcinoma occur sometimes. Thus 1 was icccntly able to displace a gall-bladder which 
was filled with gall-stones and pus, beyond the median line, and eiioncously, as later 
laparotomy taught me, 1 had in this ease excluded tumour ot the gall-bhuldei for this 
Very reason. 

Tumour of the Spleen. — Tt is loss easy to eon fuse a carcinoma of the 
fundus of the stomach with tumour of the spleen. The possibility of span- 
ning the upper border of the tumour in the hypoehondriuni — i. e„ below 
the left costal arch — and the determination of normal percussion borders 
of the spleen, protect from wrong diagnoses, especially if an examination 
of the stomach contents for acidity shows a reduction of the latter. Til 
fact, this ehemico-diagnostie expedient is determining in all abdominal 
tumours which are still to hi* discussed, and which are to he eonsidered in 
the differential diagnosis. 

Carcinoma of the Pancreas. — (‘on fusion with carcinoma of the pancreas 
is very apt to occur. The deep location and the immovability of the 
tumour, the supervention of symptoms of portal-vein stasis (see p. 253), 
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and the complication with intense jaundice speak in favour of carcinoma 
of the pancreas in comparison with pyloric carcinoma. It is possible with 
marked emaciation, esjiecially of the abdominal walls, to palpate the healthy 
head of the pancreas, and, as happened to me once years ago* to confuse it 
aith carcinoma of the pylorus. 

Tumours of the Lymph Olands. — It is not very rare, according to my experience, 
to palpate at the vertebral column, mar the dtsvending aorta , mlatged lymph glands 
which may give the impression of gastne lieopl Mils, especially if the patient also 
complains of dyspeptic symptoms. Many years of obsei vation of several cases having 
eomiiiccd me of the mostly harmless character ot such glanduhii tumours, 1 do not 
attach as much im|mitaticc am liioie to small, smooth nodes situated near the aorta 
as l dnl loimeily. Such turnouts disappear after artificial distention of the stomach. 

Aneurysms. — It has also been determined that carcinoma of the stomach may 
enter into such close local i chit ions with the aorta that eventually an aneurysm 
may he simulated, asgcueial pulsation, systolic niuriiiuis, changes ot the crural pulse, 
etc., may occur m such a condition A wrong diagnosis is best avoided by observa- 
tion of the consist cnee of the turnout and. till theimoic, ot the fact that pulsation 
communicated to the gastric tumour tiom the aorta takes place principally only in 
one diiection. \i/, atitciioily. whereas pulsations of an niictuy sm occur in all direc- 
tions, especially also markedly tiaiisver-ely | Kxpaiisjle pulsation | 

Carcinoma of the Intestine — Carcinoma of the Transverse Colon. — •'rumours of 
the //«/#wu.vc tidnn gcneially p sink, hciaiisc tins poition of the intestine is supplied 
with a inescnteiy ol its own, and therefoie possesses a gieatei mm ability, and we 
usually obtain d itlei cut 10 diagnostic inhumation by c\ pci i mental filling of stomach 
and colon with watei or pas. Besides, the symptoms ot intestinal stenosis caused by 
tumours of the colon, especially' the distention of the ascending colon with fares and 
gas behind the caicinomatous aiea «»f the transverse colon, supply important points 
ot siippoil which speak against gastne cancer. It an intestinal carcinoma becomes 
c onlcscenl with the w.ill of the stomach, it will impaii the movahilify ot the intes- 
tinal tumour, it is also possible that a pci t oration ot the intestine into the stomach 
occurs, and that the vomit 01 the washed-out gastne (hud contain hccal masses, or, 
if a valve formation ot a vciy mii.iII perforation prevent the cntiancc ot fares into 
the stomach, they m.iy at least smell ot tares. 

Duodenal Carcinoma. -It is scaiccly cvei possible to confuse .1 carcinoma 111 an- 
other poi turn of the intc-tme with past lie caicinoiiia, except duodenal eateinoma 
which, event ually . tunnol at all he diflcicntiatcd tiom ratciiioma ot the py louts. Jt 
is true we might assume that the detenuination ot fiee acid in the stomach contents 
will pci nut ot a positive decision, as there is no reason tor a deviation of the gastric- 
acid strict 1011 fiom the iioimal m duodenal carcinoma lhit 111 scvcial cases (Kicgcl, 
Kwald) flee hydiochlone acid has been absnit in the gastne contents, either on ac- 
count of a lellux ot bile into the stomach caused by stenosis ot the lumen of the intes- 
tine. or 011 account ot a simultaneous extensive atiophic degeneration of the mucous 
membrane ot the stomach. The eventual presence of jaundice is no eeitain symptom 
of a duodenal aflccliou; the vomiting ol coll ee-g round like masses and secondary gas- 
trectasis are common to both diseases. 

Tumours of the Omentum.— 'The greatest difficulties, finally, are presented (at 
least to me) by the dill erentiat ion of tumours of the omentum, respectively of the 
peri t omen m, from gastne caieiiionia Of min sc. it is presumed in such a case that 
svinptonis of distm bed gastiic digestion aie associated witli the 4 union 1 and that 
the uiniensious ot the latter are not very large*, passing beyond the boundaries of the 
stomach. The liest protection against a wrong diagnosis is I lie immovability of peri- 
toneal tumours on inspii.ition ; they' show at most an apparent locomotion, whereas 
genuine lespiratory locomotion niay r eventually he dcfci mined 111 caieinoina of the 
stomach. Furtheinioie, ascit«s can lie demonstrated as a result of peritoneal tumours, 
although not in -every ease; the nodes are usually not as eimimsciibed as gastric 
tumours, and ol a secondary nature, so that, primary neoplasms can Is* determined 
in other places. It is obvious that the above-mentioned factors are only relatively 
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certain characteristics ; it is very gratifying, therefore, that the filling of the stomach 
with water or gas rfnd the chemical examination of the stomach contents now furnish 
us means which, at least in most cases, aid us to overcome the difficulties of the dif- 
ferential diagnosis. 

Nature of the Tumour. — After the stomach lias been recognised in such 
a manner, with eerlamU or with probability, to be the organ in which 
the tumour is located, it is still a question whether the tumour actually 
is of a carcinomatous nature. The probability is in favour of carcinoma 
to begin with, as tumours of .1 different character which affect the stomach 
or the gastric region are very rare 111 comparison to carcinomatous tumours. 
Thus hrnitjn hyperl rophy of flic tn uscularis at the pylorus which, in my 
experience, is much rarer than is gene rally supposed. It is not possible 
to differentiate a tumour of this character from a smooth, small carcinoma 
of the pylorus. Common <0 both are consecutive gastrectasis and chronic 
gastritis; the result of the chemical examination, therefore, is often not 
determining; not even coffee-ground vomit, which may also occur in benign 
hypertrophy of the pylorus muscle if the blood, which originates from an 
unhealed ulcer, is detained for some time in a dilated, chronically in- 
flamed stomach, and is decomposed. Only the course of the affection de- 
cides in such a ease, above all the absence of carcinomatous cachexia, 
although enormous emaciation may sometimes also he seen in such a “be- 
nign " tumour due to gastrectasis, etc In other cases, however, it is possi- 
ble at once to make the diagnosis, if the tumour is very tuberous, if lnetas- 
tases in the 1 liver can be <h lermined, etc. 

Abscesses of the Abdominal Wall. — It occurs comparatively seldom that on ab- 
scess of the abdominal nail is n .source ot eirm ; it inay happen if it takes a chronic 
com sc. 1 1 it has not \e< become soft and if it is limited exactly to the gastric region. 
The marked bulging of the skin without a eoi responding extension of the tumour to 
v\ it hill, the ease with which the tumour may he grasped fiom the abdominal walls, 
the immm ability of the skin which is usually caulescent with the tumour, as a rule 
secure tile diagnosis of abscess of the abdominal wall, especially if freer is present 
at the same time, wlueh, according to my experience (contrary to that of others), 
occuis only very exceptionally in gastric cancer unless special complications prevail. 
Hut, nevertheless, the diflcrcntial diagnosis may eventually become very difficult if, 
tor instance, a gastric ulcer peitorates towards the abdominal wall and the pus grad- 
ually lorccs its way out, as I have seen in one of my eases, in which only the gradual 
pointing and softening of the tumour rendcicd a correct diagnosis feasible. 

Gastric Sarcoma, Fibroids, etc. — Other tumours — fibroids, sarcomata, myomata, 
lynipliadcvinmutn. etc. — which occasionally occur in the gastric wall, offer only a 
piithologico-unutnmiciil, not a clinical interest. They cannot l»e diagnosticated, not 
even when the conditions are very much in favour of a bold diagnosis varying from 
the usual diagnosis of carcinoma, thus in general sarcoiuatosis which also extends 
to the skin. In such a ease 1 actually found also a sarcoma in the stomach ; in another 
ease, however, besides the sarcomatous tumours of the skin, 11 genuine epithelial car- 
cinoma in the stomach! Nor docs the diagnostic art embrace the determination 
of the carcinoma ante mortem, whether a fibrous, medullary, or colloid carcinoma be 
present in the given ease. 

Hut it is the duty ot the physician to decide whether the location of the tumour 
in the stomach lias caused pertain subsequent symptoms depending upon the same — 
i. e.*, the consequences me to l>c dote 1 mined especially which are due to formation of 
carcinoma at the cut 1 mice or at the exit of the stomach. The former have already 
been described in the discussion oft stenosis of the (esophagus, respectively cardia, 
while the result of stenosis of the pylorus — gastrectasis — will be enlarged upon in the 
following chapter. 
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I wish to conclude the diagnosis of cancer of the stomach with u prac- 
tical hint. Much as everything else in the diagnosis of gastric carcinoma 
is of minor importance to the diagnostician who wants to form a positive 
opinion, in comparison to the palpable tumour, practice teaches us that 
the tumour cannot, during the entire course of the disease, be palpated 
at all in a small number of cases (about 20 per cent), and in a great 
number it cannot be felt at the beginning at least. To exclude carcinoma 
because no tumour is felt would not do; in such ca^cs it becomes neces- 
sary rather to assume the possibility of gastric cancer, and this becomes 
very probable if the gastric affedwn in guestion occurs in an individual 
who has had a good stomach for fifty or sixty years . of which no care was 
taken, and which was able to digest everything. If such a person becomes 
afflicted with a gastric affection, any other possibility is a priori less prob- 
able than the dc\clopmcnt of carcinoma of the stomach. An often re- 
peated examination of the stomach contents for and Mill very soon prove 
negative, a dietetic cure will be unsuccessful, cachexia will develop in a 
disproportionately marked and rapid manner, and thus the 1 presumption of 
the pernicious character of the uasfric affection will become more and 
more confirmed long before a tumour can be felt. 

DILATATION OF THE STOMACH— GASTRECTASIS 

Contrary to the gastric affections discussed so far, the physical exami- 
nation i-> predominant in the diagnosis of gastredasis With a certain 
amount of experience on the part of the physic-inn, gnslrcctasis is that dis- 
ease of the stomach winch is easiest to diagnosticate. 

The symptoms arc ; dvspcptie manifestations, |<w of appetite, eructa- 
tions, habitual vomiting of enormous masses of food, which in pari were 
partaken of a long time previous. The vomit contains all kinds of fungi: 
schi/oimcetes, sarema*, veast fungi, etc. 

Disturbances of Digestion. — The chemical examination of the vomit or 
of the washed-out stomach contents gives varying results, according to the 
cause of the formation of the eetasis: sometimes decreased acid secre- 
tion, in fact complete absence of the reaction of free hydrochloric acid, at 
other times normal or excessive quantifies of acid. At the same time we 
find in the gastric contents the products of processes of fermentation , fcuch 
as occur upon long-lasting stagnation of the stomach content;* — lactic acid, 
butyric acid, acetic acid, and various gases. 

Detention of the Stomach Contents. — The latter are either products of 
carbohydrate fermentation during which carbonic-acid gas and hydrogen 
develop and the gastric gases, if large. amounts of hydrogen are present, 
mav burn with a bluish or yellowish colour, or products of albumin putre- 
faction. The latter may cause the formation of hydrogen, and especially 
sulphuretted hydrogen. Both kinds of fermentation may he expected prin- 
cipally in stomach contents deficient in hydrochloric acid, but thev also 
occur if it contains considerable amounts of Tin. As gas fermentation is 
never found in normal motor energy of the. stomach, its demonstration 
may be considered as a sure proof of motor insufficiency. 
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•file consequence' of the latter is, furthermore, that the ingesla remain 
luu long in the stomach, as is proved also In the experiment with a test 
meal, the stomach is mostly not emptied even overnight. In fact, some- 
times we find after some time more lluid in the stomach than was intro- 
duced. This fact is comprehensible sime the well-known experiments of 
von Mering, inasmuch as water is not only not absorbed by the stomach, 
upon impediment of its passage from the stomach, therefore remains in 
the same, but an eventual absorption of such substances as are resorbable in 
the stomach (sugar, dextrine, alcohol, peptone) is also associated with a 
secretion of water into the stomach. However, the resorptive activity of 
the wall of the stomach is general l\ decreased in cases of gast reetasis. 

This disturbance of resorption and of the mechanical impairment of 
the passage of the mgcsla into the intestine is also Conner led % besides, with 
retention of food in the stomach, with the torpor of the stools , with scanty 
urine, dryness of the sh’in and desiccation of the nervous and muscular tis- 
sues , to which latter condition it may be possible that the (although very 
rare, I ha\e only seen one case) spasms (tetany) may be referred which 
have lieeii observed m the course of gastrectasis. But they may also, as has 
become probable from recent experiences, be the sMiiptonis of an auto- 
intoxication originating in the stomach. The deficient utilization of the 
food introduced into the stomach will, finally, cause grnduallv increasing 
marasmus, enormous emaciation, cold extremities, etc Other morbid 
symptoms observed in gust reetasis — slow ing of the jmNe, dvspmea, or even 
asthma and disturbance of the 1 .icfnifv of the intestine — are too inconstant 
and, regarding their cause, too little depending upon gastrectasis to be of 
value in the diagnosis. 

The most important part of the diagnosis of gastrectasis is the physical 
examination of the dilated stomach which we are now about to describe. 

Inspection. — Inspection shows a bulging of the abdominal watts in the 
height of the umbilicus and below, which downward shows the contours 
of (he greater curvutuie . If a marked downward displacement of the 
stomach exists, with a more vertical position of the longitudinal axis of 
the organ, the contours of the lesser curvature are also distinctly visible 
below the xiphoid process. Sometimes we see, similar! v as in pronounced 
ileus, powerful peristaltic (rarely also antiperislaltic— 1 e., those that pro- 
gress from right to left) movements in the gastric region, which evidently 
are intended to overcome the obstacle. 

Palpation. — It is sometimes possible to demarcate by palpation the 
boundaries of the enlarged organ from the other abdominal viscera, 
owing to its uniform elastic resistance. But fins requires great practice, 
and is of little diagnostic significance. If is more important that palpa- 
tion constantly causes the observation of a splashing sound. If is true the 
latter nifty he produced, even without gastrectasis, upon palpating the 
abdominal walls in the region of the stomach (and colon). However, the 
succussion sound which arises in the stomaeli will then be less eonstant 
and intense than in gastrectasis. It is also of importance to determine the 
locality of its origin. In gastrectasis the succussion sound is found still 
below the umbilicus and, in tracing from above dowmvard, it can be 
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determined by delicate, careful palpation that it extends exactly to the 
contour* of the greater eunaturc and ceases here, thus at the .same time 
furnishing a means to determine the size of the stomach. I'pon introduc- 
tion of the stoinac h-luljc we are surprised how far I Ins tube goes clown 
without stopping, and that l.nage produces comparatively more iluid than 
wa* introduced with the lir^t funnel. 

Palpation of the Point of the Tube.— I have stated previously that, in dilatation 
of the .stomaeh. the point ot a li.nd tube is felt t.ir down in the abdomen For a 
number of veais 1 have not employed this mameiivie any moie in the diagnosis of gus- 
treetasis, lining now sott-iuhher tubes e\elusivelv ; it is tnn. th e fnnnt of tht clastic 
rubhtr tube is also stum times disnuctht ft It thnan/h the abdominal nails . hilt only 
when the latter are thin and veiy soil Fortunately, we possess other very Hiire 
methods foi the determination of «/a street a sis, so th.it it is not neeessarv to go hack 
to tlie employment ot the liaid tube in the liiteiest ol diagnosis. The most curtain 
demonstration of gastiwtasis is based upon the results ot pereusMon. 

Percussion. — A r# of the gastric region serves to find the size 
of tin* stomach without a previous special filling of tin* organ. 1 percuss, 
to attain that object, with the patient in the cum t posture, slightly outside 
of the left parasternal line, from the costal nidi downward,. lint il dulness 
appear*. The latter, caused by the level of the thud contained in the 
stomach, then disappears and is replaced by tympanitic sound if the 
patient assumes the recumbent posture. As the stomaeh. especially W'lien 
dilated, almost always contains Hind, it is very rarely that this method of 
examination proves futile, and the rcMilt thus obtained may, at least, serve 
as a first guide. If the* area uf diilnc*** (contran to the condition in 
heultliv individuals m whom the lower border of this dulness is about li to 7 
cm. above tile imibilieiis) is found at the height of the umhilieiis or more 
or less below this point, a dilatation of the stomach becomes a priori prob- 
able Of course, a transverse colon that is filled with gas and fluid masses 
will give the* same result* on percn-sion. Ihit the diagnostic* doubts caused 
by tills fact will disappear .it once if the sfoimtclt-fithc i* used In determine 
the tluhif't't produced In/ Hie /It/itl in the shninnh . After the tube liu< been 
brought into the stomach, fluid is alternatel v introduced and withdrawn 
through the tube, and v\e are thus enabled |o ascertain the size of the 
stomach wilh absolute certainty. I’pon introduction of the fluid dulness 
appears, the upper and lower boundaries of which, changing with the 
quantity of file fluid introduced, can he determined: upon withdrawal of 
the fluid the dulness i> replaced by a tympanitic sound. If the* d ill lies* of 
the fluid is below the umbilicus, gastrectasis is sure to be present. If we 
intend to demarcate from the* colon sound the dulness or tympanitic reso- 
nance which is artificially produced at will in the stomach, if is necessary 
first to remove, by a purge, the* fa* cos which are in the colon and which may 
eventually cause' dulness of tlic sound, or to drive gas into the colon from 
the rectum, so as to cause the sound of the colon to lx* surely tympanitic, 
but this procedure usually gives unreliable results and is not at all neees- 
sarv. Another means of demonstrating gastrectasis is the artificial disten- 
tion of the stomach with carbon ic-acid gas or air. This method does not 
give as reliable results regarding the boundaries of the stomach as does the 
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iiliovr-tlm'rilM'il combined jhjjvukmoii method, l>orauM\ in my experience, it 
often fails, and furnishes al least doubt ful results. But, on the other hand, 
it otters the advantage that it is the surest means of demonstrating the exact 
position of the upper curvature and the shape of the stomach, and it be- 
comes possible thus to differentiate a dilated stomach from a vertically 
placed organ or from gastroptosis (see below). 

Auscultation.— Ausciil tat jon does not yield any practical results, at 
any rate, in comparison to the results of the last-mentioned diagnostic 
measures, only \eiv unreliable* points of support for the diagnosis of 
gasf rectasis. We hear, upon placing the ear upon the abdominal wall, 
the Hind which the patient drinks splash way down, and, upon marked 
development of carbonic acid, bubbling murmurs, etc. 

A determination of the capacity of the stomach can bo made in such a manner 
thut we either note, in the alMive-dcseril>cd percussion method, the quantity of wuter 
which can he liitrodueed into the stomach (a healthy stoinneh will hold about 1.5 
litre), or that gas is blown into the previously emptied stomach until the patient 
has a sensation of tension. It is neeessn T y that the gas which is blown in or with- 
drawn should he measurable by a certain contrivance. 

Differential Diagnosis between Mechanical and Dynamic Gastrectasis. — 

After we lm\e succeeded in the above manner in making the* diagnosis of 
gastrectasis, it. may still be specially the question to determine whether a 
coarsely mechanical occlusion of the pylorus by tumours, cicatrices, otc., 
bo present, or whether a dilatation lias developed in spite of Hit* absence of 
such mechanical obstructions. The former condition is favoured by the 
strength of the visible peristaltic or antiperisfalfie movements of the* stom- 
ach, violent, lasting vomiting, and absence of bile in the washed-out fluid. 
Besides, it is advisable, if vve are to decide different io-diagnostically lietween 
the two above-named forms of gastrectasis, always to inquire carefully into 
the .'etiological conditions of the given case and to consider them in the 
diagnosis. 

The diagnostic elm rnot eristics mentioned so far refer to the diagnosis of dilata- 
tion of the stomach a Inch has become permanent to yastrrrlasis in its strictest sense. 
The latter eon, accordingly, 1 m? diagnosticated with ease and certainty, and it is really 
not wortli while to enter upon the possibility of a confusion of gastrectasis with 
ascites, ovarian cysts, hydronephrosis, etc., ns errors in this respect should not occur 
in eases in which a searching, careful examination is at all possible (compare chapter 
on Ascites). Hut it is more dillieult to diagnosticate the first stages of a development 
of gastrectasis — the temporary distention of the organ. 

Insufficiency of the Stomach — Gastric Atony. — According to the principles which 
apply to the origin of gastrectasis, the extensive explanation of which is out of place 
here, permanent gust recta sis (apart from those eases of very acute, sometimes even 
fatal gastrectasis which were recently observed in several instances) sets in quite 
gradually , when the disproportion between stomach contents and removal of the 
same hp» become constant , when the obstacle to the evacuation can no longer be com- 
pensated by increased muscular action and activity of resorption. It is obvious that 
these compensatory faetors usually do not relax suddenly, but gradually — i. e., that 
periods exist during which relaxation occurs only upon greater demands upon the 
organ, while when the demands are less, the nvnilnble energy suffices. In such eases 
we may speak of a relative insufpcietiey of the stomach . and we may surmise the 
same during examination of the patient if, after more abundant meals, the motor 
power of the stomach is not sufficient to remove the contents within the regular time. 
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ami the Jower boundary ot the organ is lower than in healthy indmdtmls, therefore 
at the height of the umbilicus, or below, whereas a dilatation of the stomach 
fails to appear with lesser demands upon the action of the stomach. If motor in- 
siillieiency is due to a congenital or acquired weakness of the iiiiiscululurc, we may 
also speak especially of an atony of the stomach (in contradistinction to cases in 
w'hich a relative motor insufficiency becomes manifest with hypertrophic imisculuture 
of the stomach). Motor insufficiency may he associated with symptoms of gastric 
catarrh, or even often excessive acid secretion, which, again, may lead to spasm of 
the pylorus and may impede the removal of food fiom the stomach; this may even- 
tually lie followed by a dilatation of the stomach. The ah not malty marked dilatation 
of the yastra' nail upon a ret tain deyree of loadmy , in comparison to the dilatation of 
the gust lit* wall in healthy individuals upon the same degnx* of loading, can at any 
time lie demonstrated also by the fact that a certain amount of fluid is introduced 
into the empty stomach by means of the tube, and its action upon the dilatation 
of the wall of the stomach is ascertained h\ peicussor\ dctci munition of the lower mid 
upper lnmndary ol the fluid. 

In such a manner it liecomes feasible also 1o differentiate fiom gastieetasis an 
anomalous condition of the stomach which is usually confounded with it, or which 
la not diagnosticated liecuusc it does not cause any disturbances, \iz, mt yntoyastna. 
Tina condition, the “simply large stomach, “ may be congenital or acqitiicd; it is 
distinguished fiom gastieetasis in the strictest sense essentially bv the fact that it 
is, in that case, the question of a stomach uitli abnormally tat ye rapacity but nor- 
mal (unction. Tpon the ml induct ion ot fluid, whether large or small quantities are 
used in the diagnostic experiment, the lowei boundan will alwa\s lie* low, whereas 
the examination of the motor powi r of the stomach shows normal conditions. Mcyalo - 
ga-stria dillcrs trom gastioptosis — i. e., from a descent of the stomach (see below) — 
by the fact that m the hitter not only the lower, but also the upper boundary has de- 
scended umtoiml}, without the size ot the oigan exceeding normal proportions. 

CHANGES OF FORM AND POSITION OF THE STOMACH 

Malformations of the Shape of the Stomach — Hour-Glass Stomach. — Of chan yen 
of form and size of the stomach, besides those alieady mentioned, only the following 
are rarely and insignilieantly considered diagnostically : Ualfoi motions of the shape 
of the stomadi which aic hiouglit about b\ turnouts, adhesions to flic nciglibouiliood 
or in consequence of the fnimntimi of cicatrices in connection with ulcerations, etc. 
The latter may cause actual const net ions ot the stomach, so that its lumen is dnided 
into scveial sacs separated by the cicatricial constriction (hour-ylass formation . etc.). 
These maltormations are recognised host by inflation of the stomach with gas. It 
may also occur during lavage of the stomach that one sac, being sepniated from the 
other and communicating with flic latter only by a more or less narrow opening, is 
emptied alone. It the w’nshed-out water runs out clear, it may suddenly, especially 
upon a change of posture of the patient, become veiv cloudy, the adjaeent sac empty- 
ing its contents into that one which is in connection with the tube. 

Displacements of the stomach, also, are more interesting, than diagnostically 
practical, occuriciiccs ; thus the displacement of the stomach into the thorueic cavity 
in total or partial congenita] defect or in rupture ol the diaphragm, the distortion of 
the organ by adhesions , deposition ol the stomach into large umbilical or scrotal 
hernite, etc. The displacements of the organ caused thereby usually escape being diag- 
nosticated^ until more marked disturbances of digestion supervene. If they occur, 
tlic state of affairs can easily be cleared by lavage undertaken for that purpose if 
percussion is carried out simultaneously- — w hi eh procedure I advise in every case. 
Upon the flowing in of the water the expected dulnes.s will not la* present at the nor- 
mal area; but further investigation will reveal, at other places of the abdomen, dull 
areas which become clear again after removal of the water. The diagnosis of dis- 
placement is complemented by palpation of the point of the tube (which can be dis- 
tinctly felt at the place at which dulncss appeared during lavage), but, aliove all, 
also by inflation of the stomach with gas. So-called yastroptvsis is also demonstrated 
in this manner. 

20 
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(JASTKOl’TOSIS 

This displacement of flic stomach, which was first described by Olcnard, may be 
accompanied with relaxation ot the ligament*! of the organ; the same ns is also fre- 
quently observed, ms is well known, m the intestine and m the various intestinal 
glands, it the iela\.it ion ot position caused theiehy affects several abdominal organs 
siinultaueously, we maj sjie.ik ot yt until nitno/itoNis. Thcic can be no doubt, accord- 
ing to the observations winch h.i\e leeenth been made 1 by many, especially French 
laud AmciicanJ, pli\ that such eases of gast roptosis and cntcioptosis actually 
occur. Hut it appears to me to be eeitain, especially in coiisideiation of the so far 
meagre autopsy i exults, that simple gastioptosis, not associated with gastrcctasis, 
does not at .ill ocelli as frequently as the diseoxeier of the affection and others be- 
lieve. The most common cause of gnstroptosis, which is mcoiii para lively more fre- 
f|iieiit in women, is the unsuitable mode of dress (lacing and tight fastening of the 
skirts) ; the ongin ot the afleetion is also fuvomed by relaxation of the abdominal 
muscles, etc. (hist loptosis is often associated with dilatation ot the stomach — i. e, 
a stomach dilated tor some icason 01 otliei is, aceoiding to my expel lence, iound al- 
most always displaced in Into, so that the qienln anti Itssn nmutincH appeal dis- 
placed downwaid. In most cases of this kind gastiectasis is the piimaiy a fleet ion ; 
sometimes it may become sccondaiil^ associated with gastioptosis, inasmuch as the 
lattei mav cause an obst meted passage of the food into the intestine and thus giad- 
ually lead to dilatation ot the stomach. It is obvious that this descent of the stomach 
may be combined with all kinds id disugiccablc sensations in the abdomen and with 
geueial lien mis m imtcstut ions dist in bailees ot appetite, constipation, etc. One 
special hum ot downwaid displacement of the stomach may be mentioned in par- 
ticular: 

VKItTirVL POSITION OF TIIK STOMACH 

This condition is eithei congenital 01 ncquiicd, especially by tight lacing, thereby 
forcing the p ( \loius downwaid and to the left This causes the pvlouc part of the 
greatei cuivatuie to advance downward below the height of the umbilicus, and thus 
gast led. ms m . in be simulated. It is tine, it should be emphasized that siieli a \ci- 
tical position of the stomach predisposes to the development ot gastrcctasis, and 
theretoie is usually found in association with it. to which tacts Kussmaul drew spe- 
cial attention It is possible to duty nos twite gastioptosis in geueial. as well as the 
•vertical position of the stomach in particulai, only it we succeed, by mllating the 
stomach with gas. to icndct its contours accessible to inspection and percussion; upon 
the iut induction ot the water tluough the tube, the lower pmtion ot the dulness thus 
resulting can be demolish at ed as a comparatively wtnoir sac which, in the usual 
form of vertical position ot the stomach, is situated cjrvlunmly in the left half of the 
abdomen . 


NEUROSES OF THE STOMACH 

Preliminary Bemarks. — Tim domain of neuroses of the stomach has 
gained considerably in range during the last decade. If I compare what 
1 gave in my text-book of over two decades ago as the foundation for the 
conception of neuroses, and especially the method which I then established 
for tin* critical examination of gastric diseases which could he ascribed to 
altered function of the nerves: 

1. Inert Mine or decrease of sensibility. 

2. Increase or decrease of contractility. 

3. Increase or decrease of intensity of secretion. 

Pathological pictures have at present been found for all these dis- 
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turlianw's of function of the* gastric nerves, whereas at that time I was 
forced to admit that we imi.*t forego a special demarcation of tin 1 clinical 
pictures of the various neuroses, in consideration of the then prevailing 
Mate of our knowledge. As it is obvious in a iicvvlv in \ estimated branch 
of putliologv, niucli of what lias been found riHjuire.s further confirmation, 
and the queMion is very much open to disciisHon whether it is practical 
and answers a clinical requirement to diwde the nenous disturbances of 
tin* stomach into main separate pu tures, as has recent I v become customary. 
However, the above scheme indicates the 1 method how to investigate neu- 
roses of the* stomach: onlv, we muM bear m mind that a disturbance of 
the function of the nerves in a certain direction docs not u*uallv remain an 
isolated one % but liecomes manifest m < omhuiation with disturbance's of 
another character. HV indude in the categorv oj neuroses of the stomach 
all those affections of the same in whidi the dist urtmnees tire essentially 
rrslridcil to the nerrons ajijuualns oj the stomach i. e . affections irhich 
refer es/ierially to junctional di'tlurlmm c* of the sfomadi . and in irhich 
nothing nut he fount l amitomu ally that is t ontradirtory to the aw uni jdion 
of an cj'dusicc ajjntion of the neicous system. 

Little 1 being known until then e\cep1 neuralgia of the stoihach (gas- 
tralgui) and becoming convinced in the* course <sf time* that numerous alFee- 
tions of the stomach did not fit into tho.-e morbid picture's which are based 
upon the well-known anatomical changes, but, instead, should be conceived 
n* nervous disturbances of tile' activity of the stomach. 1 was anxious to 
differentiate them, as tliev imuiIIv present themselves to the practitioner, 
diagnostic-all} from the* bulk of disease** of the stomach, and I '‘elected for 
these morbid picture* tie* name nerrous dt/s/ie/isia." If i* inv intention 
to discuss fiisl this di*ca*c whic h, in my experience', is the most frequently 
occurring nciirosi* oj the* stomach 

1 regret that the naming of the disease has caused so many discussions up to this 
day — why, 1 w.is never quite able to comprehend I believe one principal reason for 
dissatisfaction with the name was due to the uoicl “ dyspepsia . 99 

Determination of the Conception of Nervous Dyspepsia.— / undnstand the irnrd 
to mean difficult day stum , as implied fry th< name ; hut this emit Hires not only a dis- 
turbance of the chemistry of the stomach. The symptoms of dvspcpsia as they pre- 
sent themselves at the sick bed becoming fruitful source's of complaints of the 
patient, are mostly ol a unions chaiaeter, thus the alterations of appetite and 
taste, nausea, vomiting, incieased salivation, mental depression, sensations of anxiety, 
headache, vertigo, the sensation of pressure in the gastric region, etc. The nerve 
tracts which tiansmit these symptoms may become irntatcd by anatomical changes 
of the stomach ami the chemistry uttered tfurchy , and they actually do so quite often 
(In siii'li eases they aic pist symptoms of gastntis. etc*., the same as eaidialgia is n 
symptom of ulcer.) Hovvcvei. the nerve tracts' may also become pat hologie.il ly 
n fleeted with anatomically normal conditions of the organ, so soon as the respective 
nerve tracts aie more writable, either because, for some teuton oi other, a local iiri 
tability exists, and a general neivousncv- is giadually inaugurated from the nerves o/ 
the stomach, or that, rice icrsa — decidedly tin* more frequent occurrence — the hitler 
(general nervousness) form* the principal object, nml irritability of the gustric 
nerves only represents a prominent partial symptom of the mime, i considered it 
necessary to premise this, as I trust, clear definition of my conception of “nervous 
dyspepsia,” for which condition a Iwtter name cannot lie found, in my opinion, 
before entering upon the discussion of the diagnosis of nervous dyspepsia. 
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NERVOUS DYSPEPSIA 

Symptoms. — It is well known that tin* process of digestion causes, even 
in healthy individuals, an irritation of the nervous system; confused con- 
ditions of the head, fatigue, slight malaise, sensations of pressure and ful- 
ness are present, at least indicativelv, in every person after meals. If these 
disagreeable nervous symptoms, which physiologically accompany the proc- 
ess of digestion, occur with unusual intensity and are supervened by further 
symptoms of dyspepsia — alterations of appetite and taste of a bizarre char- 
acter, eructations, pyrosis, nausea, salivation, headache, vertigo, diffuse 
sensibility to pressure in the gastric region, etc., while the digestion usu- 
ally takes its course in the regular time and with the correct final result — 
the presenee of a nervous dyspepsia may be thought of. The probability 
that those symptoms of dyspepsia, of dillieulty of digestion, are of a nerv- 
ous character, sometimes heroines enhanced by certain secondary symp- 
toms, for instance, that the puticiws, more stimulated bv external impres- 
sions (during fascinating professional activity, in congenial society, etc.), 
do not feel their disagreeable sensations; that the pressure in the epigas- 
trium is not constant ; that eructations occur unusually often and without 
regard to surroundings; that vomiting, however, i* generally rare, etc. 
At other times again, the patients are greatly tormented bv their morbid 
symptoms; they concentrate their thoughts upon the affection, especially 
upon overexert ion in business, do not sleep well, etc. It is characteristic 
that these factors, which refer to the nervous system, cause the morbid 
symptoms to become more prominent than errors of diet. Furthermore, 
other regions of the nervous system will occasionally show disturbances, 
which, however, compared to the 1 dyspeptic symptoms, are of a minor or of 
an inconstant character. The same as most patients with gastric affections, 
individuals suffering from nervous dyspepsia are also troubled with con- 
stipation. 

The diagnosis, or rather the presumption that this form of dyspepsia is 
of a nervous character, receives a firm support only by the examination of 
the stomach with the stomach-tube . 

Results of Investigation as to the Time of Digestion. — The digestive 
experiment with the test-meat proves the stomach to be empty after seven 
hours. 

Although it hns been emphasized by several authors that this is not always cor- 
rect if the dyspepsia is of a pronouncedly nervous character, I must insist that this 
simple experiment should Ik 1 resorted to in every instance. The occurrence of excep- 
tions — i. o., that the washed-out fluid may sometimes contain some undigested rem- 
nants of food — is just as likely to be possible ns an occasional consummation of diges- 
tion within the normal time by an organ with anatomically palpable affections of the 
stomach and retardation of the time of digestion. But to reject, for such a reason, 
the digestion test as to the time of stomach digestion, is, according to my experience, 
to deprive ourselves of the most important objective, and at that practically most con- 
venient criterion of the nervous character of the dyspepsia. Rare exceptions do not 
disprove rules which arc valid in by far the majority of cases. 

However, we must not rest riot ourselves to this test of the digestive 
activity of the stomach, which should always at first be resorted to, but a 
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chemical examination of the stomach contents should follow under all cir- 
cumstances. 

This will give varying results: Normal acidify, but also excessive pro- 
duction of acid, of great reduction of the acid secretion, or almost total 
inacidity, according to the prevalence of irritative or depressive conditions 
of the secretory nerves. There exist examples of all then* forms of nervous 
dyspepsia. I submit case histories of each of tluse three types: 

Case I. Nervous Dyspepsia with Normal Secretion of Acid. — A savant, thirty- 
six years of ago, formerly quite healthy; since his twentieth year he has lieen suffer- 
ing from ga^tnc troubles, the same as now — pyrosis, sensation of pressure ami infla- 
tion in the gastrie region, bad ticde in the mouth, cruel at ions of gas, which can be 
heard at a great distance and which continually occur without restraint during con- 
versation. \X hen the stomach becomes empty, or is entirely so, stomach pains set in, 
occasionally \eitigo, headache, especially pressure in the scalp, etc., constipation, 
with a dejected mental condition. 

Examination of the stomach shows no dilatation, no tumour, no pain on palpa- 
tion, nor can the gastric region be designated ns distended. 

ISepeated tests with the tulie as to time of digestion, both after test-meals and 
after \cry opulent meals, always show the stomach to lie empty. Determination of 
acid : 0.1. *5 per cent HC1. 

Case II. Nervous Dyspepsia with Excessive Production of Acid. — A banker, 

thiiU-tour years old, sufh'icd tmm gastric troubles for two years, commencing with 
painful pressure in the pit of the stomach. The pressure commenced almost regularly 
at 11 A. M. and at 4 30 r M.. and was huh' pendent ot the posture of the patient; it 
subsided irhen the patient took a feir di ops of cold train , and it occurred imme- 
diately aj tn mental emotions . lies ides, loss of uppdite , had taste in the moulh, 
nausea, sometimes vomiting during tin* daytime, as well as at night. Frequent head- 
ache, palpitation of the heart, much eructation of gas. obstipation. 

Examination ot the stomach shows normal boundaries of the same, but painful 
upon pressure. 

.1 tist-meal uas completely diyested after seien horns. Determination of acid 
Shoe's 0.H0 per cent Hl'l. 

Case III. Nervous Dyspepsia with Subacidity respectively Anacidlty. — Mer- 
chant, fifty-two years old, siiffeiing lioin stomach troubles for seven years; lus 
affection consisted in formication and burning m the gastric region. Hitter, salty 
taste in the mouth, much pyrosis, frequent eructations of gas (sometimes after food), 
and disagreeable sensations of taste (sulphur taste) ; no painful stomach pressure; 
good appetite ; severe headache; no palpitation of the heait ; flatulence and borboryg- 
mus; consistence of the stools changing between constipation and dinrrlura. 

Examination of the Htomach shows: Normal boundaries of the stomach, no sen- 
sibility of the stomach to pressure. Test-meal as well as more opulent meals always 
thoroughly digested alter so\cn hours. Acidity: 0.0« per cent 11(1. 

Normal Time of Digestion with Normal, Increased, or Decreased Pro- 
duction of Acid. — The termination of the time of diyestion is normal , 
although not without exceptions, yet in the greatest majority of cases, the 
same as in the above ease histories. This is obviously as it should be in 
eases with normal secretion of juice, and it heroines especially prominent 
here that, in *pitc of undistu rl>cd ehemisin of the stomach, the process of 
digestion causes trouble only because the nervous system, which is in a state 
of great irritability, reacts more markedly — i. c., fxitholofjically — to the 
same. But even in eases of excessive formation of acid the duration of 
gastric digestion which takes place under difficulties, is not longer than 
normal, often accelerated, it is true, but rarely delayed (delayed possibly 
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when hyperchiorhydria causes a temporary spasm of the pylorus, thus 
favouring a longer retention of the food). But in the same manner it is 
possible that a nervous dyspepsia with snbaridily or inacidity may give a 
normal result upon examination of the stomach with the tube regarding the 
condition of the motor activity. We .should surmise that deficient acid pro- 
duction would lead to retarded digestion. However, experience teaches that 
this theoretical presumption is usually incorrect in nervous dyspepsia with 
deficient production of acid. I am in possession of numerous ease histories 
of marked riorums dyspepsia with great reduction of aeid production, in 
which the stomach, nevertheless, finished the expulsion of the food within 
the regular time. The wall of the organ being anatomically intact in 
nervous dyspepsia, it is not astonishing that compensatory factors, espe- 
cially increased muscular actiuty, may effectually interfere in such eases 
of nervous suhaeidity. 

It is a main talc in tin* diagnosis of nervous dyspepsia not to make it until 
the other gastrie a fleet ions vvhieh .ue <r -soria tod with increase or deerease of aeid 
seeretions (uleei, carcinoma, atinphy of the mucous membrane, ete. ) , lnivo been ex- 
eluded. If, alter mat me deliberation, we leaeli the conclusion that the atreetion ac- 
tually is a nervous dyspepsia, this diagnosis should he supplemented by • “ with livper- 
chlm hydrin or with suhaeidity,” leaving it to the diagnostieian event tiallv to reverse 
the aeid alterations, if he considers them the main ob|eet, and the nervous-dyspeptic 
syiiiptoms as essentiallv depending upon them, and also the name of Mich pathologic- 
ally nervous condition, and to speak of hv perehlorhydiia with nervous dyspepsia. 
The elioice of a name, it seems to me, is ot minor importance in such a casv—-dcnomt- 
natio / nit a potion! 

JEtiological Diagnosis of Nervous Dyspepsia. — The diagnosis of this 
condition is mntermlly supplemented hv an observation of the ivtiology, 
which forms a most important factor in every single instance, more so 
because our therapy usually takes its direction accordingly. At first we 
must determine whether the nervous dyspepsia is a more independent 
affection in the given east* or a partial svmptom of a general nervousness, 
of a “ neurasthenia.'" Furthermore, the urine should he examined, as, in 
my opinion, dyspeptic symptoms of contracted kidneys are mostly of a 
nervous character, the expression of insidious uriemic intoxications of an 
inferior degree; also the spleen , as I have surely observed that nervous dys- 
pepsia may mask malaria. In other eases, again, chlorosis or hysteria 
is present. In such eases in which an infections or constitutional disease 
exists, nervous dyspepsia is the expression of the effec t of those diseases 
upon the nervous system in general. But this symptomatic nervous dyspep- 
sia may eventually be-so prominent, it mav have assumed such clinical inde- 
pendence that (although based upon those affections) it must he diagnos- 
ticated as such. Gastric catarrhs and gastrie ulcers seem to be other 
sources of nervous dyspepsia, in so far as they leave, after recovery from 
them, a long-lasting condition of great weakness and irritability of the gas- 
tric nerves; in other eases, again, the irritation of the gastrie nerves radi- 
ates from the genitalia, thus in women with uterine diseases, ete. The 
period of development of the sexual sense may also, as T have observed in 
several very remarkable cases, cause as the principal symptom a high- 
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graded nervous dyspepsia which, after puberty has been reached, heals 
spontaneous!} after having resisted nil cures until then. 

Differentiation of Nervous Dyspepsia from other Gastric Neuroses. — 

As to the question into which cntcgorv oi our scheme, as given in the 
introduction to the neuroses nervous dyspepsia is to be clas.siiied, there 
can be no doubt that it is principal!} a sens* in/ neurosis of t he stomach . 
However, the restriction of the «\mptoms of nervous dyspepsia to the sen- 
son sphere (as in other neuroses) is not absotutchj strict ; this is seen, on 
the one hand, Irom the flm t nations of gastric juice secretion, from the 
secretory sphere therefore, and, on the other hand, from the eructations, 
the peristaltic unrest, the retching — i. e.. from motor-irntalive symp- 
toms of various kinds; therefore, we have to do with a "combined" 
neurosis of the stomach. It is determimn*/ for the diagnosis that the nerv- 
ous manifestations ie/er to the process of dit/rsfinn anti never become prom- 
inent in the /lafholot/i* at pi* lure a s e.u essivehj developed in one direction . 

If the latter is the case, other morbid tvpes will be produced, vi/., upon 
CAcessive irritation of tile MMisorv nerves, especially i/astrali/ia ; upon irri- 
tation of the st Tret oi \ function, •/ astrnsu* corrh*va and others; upon greater 
irritation of the motor function, spasm of the cardia , of tlu* pi/lorus . or of 
the entire stoma* h, etc , the latter usually occurring in association vvitli 
gastralgi.i This irritation of the nervous svstem affecting simultaneous It/ 
the* senior} and motor sphere-, is -till more pronounced in nervous vom- 
it in*/. 

Our knowledge regarding neuroses of the stomach which are based 
upon a lessen i nr/ of the season/, motor . and secret on/ activitf/ of the */as- 
tric nerves, is rather inadequate for the time being, so that a strict diagno- 
sis of the* slim' ( annot be thought of a< vet 

To begin with the first group, we ,-hall distils* the various 

SENSORY NEUROSES 

This chapter is genera 1 1 \ considered to emhiaec, u< type's of the irrita- 
tive condition of the gastric nerves, hi/penvslhesia of the mucous membrane 
of the stomach . */astra 1 */ia . and hj/perorexia ; as tvpes of depressive conduct, 
anorexia and acoria . Clinic-ally the longest- and best-known of the sensory 
neuroses is 

(SASTR \L(*1A, <iANTRM|)YXlA, SPASM OF THE STOMACH 

Gastralgia. — The pathological picture of this affee t ion is very character- 
istic-: In paroxj/sms there occur violent stirring, boring, spasmodic /mins 
in the pit of the stomach radiating from the xiphoid process to ihc 
back, which may increase* to the* highest degree of painful sensation, 
associated with a feeling of annihilation, with attacks of fainting and 
symptoms of collapse. Their onset is without premonition, sudden, or 
they are ushered in by pressure in the 1 epigastrium, toothache, salivation, 
globus hystericus, etc.; at times tliev are accompanied with glohu* hysteri- 
cus, huliimn. strangury, and vomiting. Often, during the hc'ght of the 
attack, the patients press their fMs into the epigastrium, or they may put 
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their stomach firmly against some solid object. The attack disappears, 
after having lash'd for minutes or hours, sometimes with a gradual diminu- 
tion of the pains, at oilier times with eructation, vomiting, etc. An abun- 
dant, bright urine ( urina sjMsticu ) is occasionally voided after the at- 
tack; during the interval between two attacks the patient feels perfectly 
well in pure neuralgias. The frequency of the attacks varies considerably, 
sometimes several attacks occur in one day, at other times months will pass 
by Indore a recurrence takes place. The diagnosis, therefore, of pronounced 
gastralgia is easy; but, nevertheless, confusjpn with other abdominal affec- 
tions which are accompanied with paroxysms of pain, is possible. A differ- 
ential diagnosis by exclusion, therefore, is the principal object in the diag- 
nosis of gastralgia. 

Differential Diagnosis. — Intercostal neuralgias, which are located in the 
lower intercostal nerves, may simulate gastralgia, because the pains in sueli 
intercostal neuralgias are restricted .to the epigastrium and, vice verso, in 
gastralgia Hie pains radiate to the intercostal nerves. If, now, upon proper 
examination, the pain is found to be concentrated upon the abdominal 
walls and the painful areas in an intercostal space, the diagnosis is clear, 
especially if an exploratory electrization of the respective intercostal space 
moderates or removes llie pain in the* epigastrium. 

Gastric Ulcer. — The differentiation of gastralgia from gastric ulcer is 
more dillicull, if cardialgias prevail among the symptoms of the latter. 
In favour of gastralgia are, in this instance, the long duration of the inter- 
val between two paroxysms, marked independence of the attacks of pain 
from the ingestion of food (so that often food extremely dillicult to digest 
can lie partaken of without disturbance, whereas, it is true, at other times 
hot or cold dishes, sharp-edg*»d ingest a, etc., may cause a gastralgie attack). 
In favour of gastralgia are also the simultaneous presence of tabes, hvs- 
feria, and other nervous affeetjons which may give rise* to gastralgia, the 
disappearance of the pain upon external pressure or upon application of the 
electric current during the process of digestion. 

Gall-Stone Colic. — It is 1 very easy to confuse gastralgias with gull-stone 
colics,- (‘specially as tin* latter mav become associated with a sympathetic 
gastralgia. Vain fill ness and swelling of the liver, jaundice, dilatation of 
the gall-bladder are decidedly in favour of cholelithiasis; however, the 
last-named symptoms are more often absent than present in gall-stone 
colic. 

Intestinal Colic. — A confusion with intestinal colic is not very apt to 
occur. The facts that the pains in intestinal colic mav really have their 
seat in the epigastrium, hut usually change their location, are accompanied 
with local distention of the intestines and often suddenly cease with dis- 
charge pf fnves or flatus, protect from a wrong diagnosis. 

i 

etiological Diagnosis. — We should, under no circumstanceM, bo satisfied with 
the diagnosis of gastralgia until the nlmve-iiumed pathological conditions have been 
excluded and at least an attempt has la*en made also to determine the cause of gas- 
truly ia in the given case. The irritations are abnormal which affect the nerves of the 
stomach either peripherally (tumours compressing the pneiimogastrie # nerve) . or cen- 
trally (in this respect the crises gastriques in tabes may be mentioned which some* 
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times occur ah an initial symptom) ; furthermore, abnormal conditions of nutrition 
and reaction of the nerves of the stomach which may serve as a foundation for gas- 
tralgiu, thus in hysteria, neurasthenia, chlorosis, arthritis, etc., or, possibly, in- 
fectious diseases (malaria, chronic articular rheumatism). Finally, it happens in a 
uumlier of gastralgias that the affection is hi ought alniut by ** reflex ” irritation or 
radiation troiu another diseased organ, viz., nose, uterus, etc. 

1 1 Y PER JEST II ESI A OF THE MITOIN MEMBRANE OF THE STOMAt’ll 

This afleetion, caused by a inoibidly increased irritability of the sensory gastric 
nerves, man 1 tests itself by prcssuic and tuluess in the epigastrium, burning and shoot- 
ing pains in the stomach, eructations, bulimia, nausea, and \oniitmg. 1 count these 
cases, unless they represent mild degrees ot gastralgia, among the nervous di/spc/maa, 
especially as the sensibility of the stomach becomes most prominent particularly dur- 
ing the process of digestion, and because, in this case as in the other, besides hyper- 
astliesia. altei at ions of secretion and motor irritative symptoms, such as vomiting, 
aie also supeiadded: otliei nervous and hysteiieal symptoms combine with the morbid 
picture as sccoud.ny symptoms, the same as is the ease in nei volts dyspepsia. 

ANOMALIES OF THE SENSATIONS OF HI NO EH AND SATIATION 

A no nut l ics of the suisations of hunter and satiation, hyperorexia (bulimia), 
anorexia, and acuna (loss of satiation) are also to lie eonsideied as. disturbances in 
the sensory sphere. 

Bulimia (insatiable hunger ), suddenly occurring both oil an empty as on a full 
stomach, may give use to fainting, sensation of anxiety, headache, palpitation of the 
heart, etc., unless the desire for food is at once satisfied. This condition can scarcely 
be eon 1 used with anything else, at most with polyphagia, hut it is easily differentiated 
from tlie latter in so far as in the latter the sensation of hungci occurs only between 
meals after the ingestu have been moic or less completely digested Of course, to 
diagnosticate bulimia as an independent lieuiosis, it must be excluded that the in- 
satiable hunger is, in the given ease, only the symptom of an anatomically demon- 
strable, gastne disease and as such bi*eomes predominating. 

Anorexia, Acoria. — As depressive forms of neuroses of the sensory apparatus of 
the stomach, we shall biiellv mention nenoits umnexia and nrona. 

Anuicxia nnrosn , designating a reduction ot complete cessation of the appetite, 
is brought aUiut in a stiictly neivotis manner without nn t v organic change of the 
stomach. The diagnosis of neivous anorexia should be made only after curciul 
consideration whether every anatomical change of the stomach which may cause a 
reduction of appetite can he excluded, and with proper regard of the remaining con- 
ditions ot the patient in the given ease. The demonstration of a synchronous chlorosis, 
hysteria, or psychosis serves especially to facilitate the diagnosis. 

Acoria , the loss of the sensation of satiation of the appetite, nnnifests itself in 
so far as the patients, even after an abundant meal, have no longer the sensation as 
though enough food has l>eon partaken of. The hunger in its pure forms is, nt the 
same time, by no means increased, and thus it is easily possible to distinguish acoria 
from hyperorexia and polyphagia, with which it is otherwise very apt to be con- 
fused, (because an abnormal amount of food is partaken of in all these morbid condi- 
tions). Acoria is, uccniding to the assumption of Fleischer, probably only the ex- 
pression of a simple anesthesia of the sensory nerves of the stomach , which causes 
the sensation of fulness, which, after plentiful ingestion of food, gives the impression 
of satiation, and does not become perceptible in this ease. If this conception of the 
character of acoria is correct, and I have no doubt it is, then patients with acoria 
should not, as Fleischer correctly emphasizes, have the sensation of gastric pressure 
upon marked artificial extension* of the stomach with gas or fluids, as is the case in 
healthy individuals. 


21 
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NEUROSES OF SECRETION 

As previously slated, the secretion of the gastric juice depends di- 
rectly upon the nervous system. It is therefore a priori probable that 
alterations of the secretion of gastric juice occur as independent neuroses. 
Clinical observation teaches, indeed, (hut cases of disturbances of gastric- 
juice secretion exist which can only be explained as neuroses of secretion, 
and we see them occur either as an increase or as decrease of the intensity of 
secretion. Therefore, wo distinguish at present two forms of neuroses of 
secretion: nervous hypersecretion ( gastrosuccorrhaa) and nervous hypo- 
gastrica or achylia yastricn . 

NERVOUS 1 1 V PKRU1 ILORIIY I)K I A ; NERVOUS (JANTRONUirORRIKEA 
( SI TKRSEOK ETM >N OF GASTRK 1 JUICE) 

We are indebted principally to Reielmiann, Rossbaeh, Salili, and Riedel for flic 
knowledge of these anomalies of secretion. 1 vein duty to the oentnrnee of an in- 
crease of accretion in consequence of digestive unto lions , thus causing the secretion 
of an excessively abundant — i. e., ton abundant in comparison to the uniat ion, es- 
pecially excessively and — juice , 01 areoidiny to the ore in mice, in other eases , of a 
secretion of quantities of juice irhicli are abnormally abundant even outside of the 
time of digestion — i. e , uithout digestive Unlation on an empty stomach 1 - ire speak 
of “ liyperehlorhydna ” on the one hand , and of " supn secret ion *' on the other. I 
do not consider these designations as well selected, as it is not eeitain whether in 
hyperchlorhvdi ia exclusively only hydiochloiie acid is secreted, or whether, besides, 
ferments may not also he secicted in increased quantities, owing to the almoimally 
marked activity of the gland cells. However, it is not my intention to discredit the 
long-adopted name of hypnehtorhydna — the o\cessi\e sccietion of hydiochloiie acid 
is, undoubtedly, the main object in the respective eases — and I shall thercfoio adhere 
to the designation lij pcrchlorhydi ia in the following; whcieas I shall not use the 
name “ supersecretiou ” to avoid misunderstandings, hut I shall only speak of gas- 
trosuceorrhura or excessive sccietion of gastrie juice. 

• 

NERVOUS HVPEUdlLORIlVDRIA 

We have repeatedly observed that hyperchlorhydria — i. <».. rjrcessi rr 
secretion of gastric juice , especially hydrochloric acid , following diges- 
tive irritations — is found in various affections of the stomach, especially 
in gastric ulcer. This symptomatic hyperchlorhydria is dislinguished 
from the nervous form in so far as, in the latter, all organic affection of 
the stomach is absent and that the entire pathological picture is in favour 
of the nervous character of the disease. Of course, the most important 
diagnostic factor is the 1 demonstration of an excessive secretion of acid 
subsequent upon a test-meal or test-breakfast. 

Tn other respects the affection manifests itself in disturbances which 
occur a slyirt while after a meal, and which consist in pressure and fulness 
in the epigastrium (sometimes in actual spasmodic pains), in acid eructa- 

1 Moderate amounts of gastric juice containing IK 1 ! are often also found, as was 
first demonstrated by Schreiber, in the stomach of healthy individuals; however, in 
auch cases it is only a question of small quantities of gastric juice, whereas in patho- 
logical succorrhoBa often 400 and more cubic centimetres are found in the empty 
stomach. 
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tions, pyrosis, and bulimia. The vomiting of intensely aeid masses is randy 
brought about, upon the omirrence of which the disturbances vanish. The 
latter are therefore absent during the time when no food is to be digested, 
and that usually at night. The gastric region is diffusedly sensitive to 
pressure during the paroxysms of pain, but not so at other times. The 
cause of these disturbances is the secretion of excessively abundant quanti- 
ties of hydrochloric acid which, at find, is in combination and only later, 
when it remains uneombined in larger quantities — i.o., “free" — causes 
pathological symptoms. Thus it is comprehensible that flu* latter never 
occur at once, but only sometime after meals, that, sometimes, k< difficult ” 
meals are digested without disturbances, and that the pains at the onset of 
their occurrence can often he aborted by the administration of milk, etc., or 
of sodium bicarbonate, which substances cause the free hydrochloric acid to 
combine. The appetite is usually good, thirst is increased during the time 
in which an excessive amount of IK 1 ! may he supposed to he present in the 
stomach, and the acidity of urine is decreased during this period. The 
diagnostic examination of the time of digestion shows, almost without 
exception, a rapid course of digestion, that of the stomach contents an 
acidity of 70 to SO and more; the albuminous substances appeared to he well 
digested, amylaceous substances, if introduced in larger quantities, poorly, 
because the action of ptwilin is impeded by tin* free hydrochloric acid. 

To diagnosticate In perch lorhydria in tin 1 given ease as a neurosis of 
secretion , it is necessary first of all to he able to exclude every anatomically 
demonstrable gastric affection as a cause of excessive acid secretion. Fur- 
thermore, attention should he paid to the connection of hyperehlorhydria 
with mental emotions, mental overexertions, hysteria, etc., and, above all, it 
should he noted whether frequent changes in the condition of the 1 patient 
occur in the nervous form of hyperehlorhydria — i. e, whether the patient 
often remains without any disturbance for dajs and weeks, eventually 
again to become ill in the. above-described manner, due to psychical effects. 
This paroxysm-like occurrence is also characteristic in the intermittent 
form of gubtrosnccorrhcra which we shall discuss in the following chapter. 

NERVOUS ( « AST R< )SI TCCORR1 i (E A 

Gastrosuccorrhwa is differentiated from hyperehlorhydria essentially by 
the fact that , in the former affection , the gastric mucous membrane secretes 
large quantities of gastric juice . even without digestive irritation . the stom- 
ach, therefore . contains abundant quantities of gastric juice even when 
empty . The affection occurs in two forms, as intermittent and as con- 
tinuous gastrosuccorrha'a. 

INTERMITTENT G A STROSU CCO RRIICE A, PERIODICAL EXCESSIVE 

SECRETION OF GASTRIC JUICE 

In this condition it is a question of a paroxysmally occurring disturb- 
ance of the secretion, with intervening, longer pauses, during which the 
patients, at least usually, are perfectly well. The paroxysm commences 
with pyrosis and spasmodic pains in the stomach, and terminates in re- 
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pcatcd vomiting of an abundant, greenish-yellow fluid which contains 
hydrochloric acid (often liypcrnonnal quantities) and ferments with epi- 
thclia and some bile. During the attack the appetite is lacking entirely, 
the pulse is small, the patient is very liable to fall into collapse, urine is 
scanty, of a neutral or often alkaline reaction. An inconstant secondary 
symptom is headache which, however, becomes very prominent in some 
cases (such cases were once designated “ gastroxynsis M by Rossbach). The 
intensity and duration of the attack vary considerably; sometimes it lasts 
only a short while, at other times it persists for days. 

There is scarcely a difference of opinion as to the nervous character of 
the intermittent form of gastrosuccorrhiea. We note the occurrence of 
the morbid condition principally in irritable individuals, after mental over- 
exertions, severe anger, etc., aUo in tabes and other diseases of the spinal 
cord. The diagnosis itself does not present any difficulties if we adhere to 
the description of the pathological picture, if vomiting occurs long after 
the ingesta have left the stomach, anu if the vomited fluid proves to be 
gastric juice by the presence of hydrochloric acid and pepsin. 

CONTINUOUS G A 8TR< )KU CCOItlt HXE A — C 1 1 RONIC EXCESSIVE SECRETION 
OF GASTRIC JUIUE— CONTINUOUS SECRETION OF JUICE 

The conception of continuous gastrosuccorrhcea as a neurosis of secre- 
tion is justified in a very few cases only. The secretion of gastric juice is 
more continuous in this affection, the symptom-picture is that of chronic 
dyspepsia, manifesting itself in sensation of pressure in the stomach region, 
acid eructations, bulimia, pains (especially at night) and vomiting; the dis- 
turbances are, in general, like those of hvperchlorhydria. But to this is 
added that the pains occur not only a few hours after meals, but also be - 
fore eating; that vomiting takes place also when the stomach is empty , and 
large quantities of a slightly cloudy fluid are ejected which proves to be gas- 
tric juice and which eventually contains gases and undigested amylaceous 
substances. The thirst is increased in many cases, also the appetite, which 
is particularly directed to food rich in albumin ; the urine is scanty and, in 
keeping with the profuse secretion of acid gastric juice and with the vomit- 
ing of acid masses, deficient in acid. The nutrition of the patient suffers 
considerably upon long duration of the disease. 

We have already stated that gastrcctasis may develop from continuous 
gastrosuccorrhcea. It is especially the merit of Riegcl to have drawn atten- 
tion to the coincidence of continuous secretion of gastric juice and gas- 
trectasis, and to have defined the mutual relations of both morbid condi- 
tions. As continuous gastrosuccorrhcea has been observed without dilata- 
tion of fae stomach and, on the other hand, gastrosuccorrhcea is absent in 
most cases of gastrectasis, and as, furthermore, cases of continuous secre- 
tion of gastric juice are observed, it may be assumed that, in the combina- 
tion of gastrectasis and continuous gastrosuccorrhcea, the latter is the pri- 
mary, and gastrectasis the secondary condition. How the latter condition 
develops as the subsequent condition can probably be explained in the fol- 
lowing manner: The acid condition of the gastric juice impedes amylolysis 
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and to this is eventually superadded, as another factor, a spasm of the 
pylorus, owing to increased acid irritation, or an anatomically demon- 
strable stenosis of tlic pylorus (especially in consequence of an ulcer cica- 
trix), all being factors which retard the emptying of the stomach. In 
other cases, in which a stenosis of the pylorus is the primary condition and 
to which, as has been proved, a continuous gastrosuecorrhcca has associ- 
ated itself secondarily, it may be presumed, from a hyperehlorhydria which 
existed originally beside gastreetasis, that a more pronounced condition of 
irritation of the gastric-juice-secreting glands developed in the course of 
the affection and, with it, a continuous gastrosuccorrhcea. It is conceivable 
from the above remarks that cases may exist of gastreetasis with hydro- 
chlorhydria without continuous secretion of gastric juice, and also cases 
with the latter condition. 

These variations in the combination of gastreetasis with hyperchlor- 
hydria and continuous gastrosuccorrhcea, as well as the presence of the 
latter in general, can only be determined by lavage of the stomach ; which 
should be done in quite a distinct order, first defined in principle by 
Reichmann, the discoverer of gastrosuceorrhcea. At first the stomach is 
washed out seven hours after a test-meal, and it should be determined 
whether the stomach still harbours, at this late period of the digestive proc- 
ess, profuse quantities of finely distributed remnants of amylaceous sub- 
stances, but no fluid containing any, or at most but very few, isolated rem- 
nants of meat and gases, also whether this fluid shows great acidity, espe- 
cially abundant hydrochloric acid. The first lavage is to be followed by 
a second one of flu* empty stomach, to determine whether a very marked 
motor insufficiency is present or not — i. e., whether the stomach still con- 
tains remnants of food from the previous day or whether it is empty. In 
the former case we must continue the procedure in such a manner that the 
stomach of the patient is washed clean at night, and this continued until 
the washed-out water is clear and has a neutral reaction, and care is to he 
.taken that no water or as little as possible remains in the stomach at the 
end of the la\age. The following morning (until which time the patient 
should not have partaken of anything) the stomach contents should be 
expressed. If, then, more or less profuse quantities of the above- a 
described fluid with flic properties of the gastric juice, especially with 
distinct reaction to free hydrochloric acid, are found, the diagnosis of con- 
tinuous gastrosuceorrhcea may now be made with certainty. 

DEPRESSIVE CONDITION OF THE SECRETORY NERVES OF THE STOM- 
ACH-NERVOUS SUBACJDITY— ACHYLIA GANTRIOA NERVOSA 

The decrease or suspension of secretion of gastric juice is a symptom 
which occurs in many affections of the stomach, and which is caused bv 
certain organic diseases of the stomach (carcinoma, gastritis, atrophy of 
the mucous membrane). The same as in hyperehlorhydria, wo observe also 
in suhaeidity, respectively achylia gastriea, eases in which this depression of 
the function of the gastric- juice-secreting glands is not a symptom of cer- 
tain gastric diseases, but a purely nervous affection. The symptom-complex 
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of achylia has l>een previously (p. 271) described, and the differentiation 
of the nervous variety from that caused by atrophy of the mucous mem- 
brane has been fully discussed. I only repeat briefly that the hydrochloric 
acid in the washed-out gastric juice has been found markedly reduced or 
is entirely absent, that, in spite of the want of the gastric-juice secretion, the 
motor power of the stomach may interfere compensator! ly and the stomach 
contents may be passed into the intestine within the regular time, whereas, 
if the latter is not the case, severe disturbances of digestion, abnormal fer- 
mentations, etc., may develop. In favour of the diagnosis of nervous 
achylia are: The absence of the anamnetic demonstration of an affection of 
the stomach winch is acknowledged to lead to atrophy of the mucous mem- 
brane (severe gastritis, carcinoma, etc., see above p. 272), and, in a posi- 
tive sense, that exquisitely hysterical and neurasthenic affections manifest 
themselves in the patient, besides achylia. To the nervous character of 
achylia would point, above all. if a certain change exists m the production 
of gastric juice — i. e., if, upon repeated examination of the gastric func- 
tion, at one lime no digestive juice, at another time hydrochloric acids and 
ferments can he demonstrated in the stomach contents, and if the reduc- 
tion of gastric- juice production coincides regularly with psychical emo- 
tions, etc., or if an affection of the central nervous system (as in one of my 
eases, tabes) causes paroxysmal vomiting, and this, occurring one hour 
after breakfast, does not show any trace of free hydrochloric acid. 

MOTOR NEUROSES 

These neuroses of the stomach are of less importance in a clinico- 
practical respect. 

IRRITATIVE CONDITIONS OF TIIE OANTKIC MOTOR NERVES 

Very rare and very little known is the excessive motor action which 
affects the entire stomach — viz. : 

IIYPER KINESIS, PERISTALTIC UNREST OF THE STOMACH 

Tt is doubtful whether a primary nervous increase of the motor action 
of the stomach occurs. In by far the majority of eases in which the diag- 
nostic sounding of the stomach demonstrates a too rapid expulsion of the 
stomach contents, it is a question of a hyperclilorhydria or, as we have just 
seen, of an achylia, Dot li of which may he followed by a hyperkinetic 
action of the stomach. Much rather a primary neurosis of motility should 
be thought of in those cases which, under the designation “ peristaltic 
unrest gif the stomach v were first described by Kussmaul. In this condi- 
tion extremely lively, rapidly repeated muscle contractures occur in the 
stomach which are particularly intense after meals, hut which may also take 
place when the stomach h empty. The latter circumstance distinguishes 
these peristaltic movements, which arc due to an abnormal irritability of the 
motor nerves of the stomach, also from the well-known peristaltic move- 
ments which can, in stenosis of the pylorus, so often be observed as powerful 



CARDIAC SPASM 


305 


btilgings and retractions of the stomach or as undulating motions pro- 
gressing from left to right, and which arc the expression of muscular con- 
tractures the object of which is to overcome the mechanical obstacle (see 
p. 288). A peristaltic unrest occurring without stenosis of the pylorus 
as a neurosis of motility, has not been noted as yet in a normally located 
stomach, but it has occurred in a displaced or dilated stomach with thin 
abdominal walls. Otherwise, to make the diagnosis, we must rely on the 
statements of the patients that they suffer from a troublesome sensation of 
unrest, of swaying to and fro, rumbling, etc., in the stomach. If the peri- 
staltic unrest is to be explained as the expression of a primary, independent 
neurosis of motdity, it is necessary that stenosis of the pylorus and hvpor- 
chlorhydria can be* excluded as causes of these increased peristaltic move- 
ments, as well as a peristaltic unrest of the intestine. They cannot be con- 
fused, upon closer observation, with peristaltic unrest of the stomach, if 
the boundaries of the gitomach are noted, and if we determine whether the 
peristaltic mo\ements are limited strjctlv to the si munch or are noticeable 
beyond the boundaues of this organ. This is best accomplished by arti- 
ficial inflation of the stomach, which also serves to decide whether this 
peristalsis does not occur in abnormally situated coils of tin 1 small intes- 
tine, which mav lie able to simulate a peristaltic unrest of the stomach if, 
with a displaced stomach, they are situated above the stomach and are 
very much in motion. The diagnosis of the purely nervous form of peri- 
staltic unrest is supported by the demonstration that the patients affected 
are otherwise nervous , and that mental emotion, sexual excesses, etc., pre- 
ceded the onset of the peristaltic unrest in the given case. 

Much more frequent and much more certain of diagnosis are those 
spasmodic conditions which do not affect the stomach as a whole, but indi- 
vidual portions of the same, especially eardia and p\lorus. 

(’AUDI \C SPASM 

Spasm of the eardia is distinguished by the fact that suddenly a spas- 
modic, constricting sensation occurs in the patient, behind the 1 xiphoid 
process. Usually it is produced when a morsel of food passes the eardia, 
possibly also when the stomach-tube, on being introduced, reaches the 
region of the eardia. We feel, in the latter case, how the tube is suddenly 
grasped, and can only be freed and withdrawn after application of force 
with stretching of the tube. Tf the spasm lasts for some time, it may occur 
that the food, which becomes lodged or accumulates above the nervous 
stenosis, is forced out. The mere swallowing of air may cause a spasm of 
the eardia. If this occurs after large quantities of air have been swal- 
lowed, and if this condition becomes associated with a spasm of the pylorus, 
the air cannot escape either upward or downward, and now a condition of 
lasting inflation of the stomach develops, pneumatosis of the stomach, 
which may he followed by upward displacement of the diaphragm, prie- 
eordinl anxiety, and a dyspeptic asthma. Spasm of the eardia may be 
caused by ulcer, by carcinoma of the eardia, by hypera'sthesia of tlic mucous 
membrane of the eardia, by profuse accumulation of gas in the stomach 
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upon stagnation of the food, or by hyperchlorhydria. In .such cases it is a 
symptom of the respective pathological conditions; but spasm of the cardia 
may also occur as an independent motor neurosis. It is to be thought of 
if the above-named morbid conditions, the diagnosis of which has been 
fully discussed, can be excluded, and if it is a question, in the given ease, of 
an extremely nenous individual. The facts, that a thick tul)e passes the 
narrow area without obstruction, whereas at other times a thin tube 
becomes lodged; that, after coeainization of the region of the cardia, 
sounding and swallowing of food is easily accomplished; or that, as I 
succeeded in doing in a case of chronic spasm of the cardia, during the 
systematic use of morphine and belladonna shortly before meals, the 
obstacle to deglutition caused by spasm of the cardia disappears regularly. 
If these points may be utilized in the diagnosis of spasm of the cardia, it 
may be classed as an independent motor neurosis. 

SLWSAl OK Tin: PYLORUS 

As often as spasmodic contraction of the pylorus occurs as a subse- 
quent symptom of hyperchlorhydria, of ulcer, of carcinoma, of tugging 
cicatrices, etc., as rarely is it observed in a stomach that is fully intact 
anatomically. In the latter case it is brought about by food which is spicy, 
too cold or too hot, by accumulation of gas, etc., and eventually it may 
he diagnosticated by the delayed occurrenee of salicylic acid in the urine in 
Ewalcl's salol test, or by the late appearance of iodine in the saliva in 
Fleischer’s iodoform test (0.1 iodoform in gelatine capsule). 

NERVOUS ERUCTATION AND VOMITING 

Nervous Eructation. — This includes cases in which eructations occur 
in a nervous manner, and in which the belching is usually rapid and 
noisy. This manifestation is found principally in hysterical individuals 
and is probably caused bv swallowing of air, followed hv an immediate 
rising of the latter. Psychical emotions and other nervous factors may 
he the immediate cause of the occurrence of the eructations which usually 
take place in paroxysms of varying duration, and which may, temporarily 
or often permanently, ho removed by suggestion, by distracting the atten- 
tion, by keeping the mouth open, etc. The observation of the fact that 
the belching takes place without anv restraint, with a certain ostentation, 
has often helped me to make a correct diagnosis. 

Nervous Vomiting . — Xervous vomiting is understood to be vomiting which is 
not duo to anatomical changes of the wall of the stomach, but to direct or indirect 
(reflex) irritation of the nerve tracts which cause the process of vomiting. A morbid 
irritability of those nerve tracts is usually to he presupposed. 

Nervous vomiting occurs most frequently in hysterical and neurasthenic indi- 
viduals, sometimes in the course of a fright, of anger, etc. also in various kinds of 
cerebral and meningeal affections , spinal-cord diseases , partly with anatomically 
demonstrable medullary changes (I have quite recently observed a case of tabes 
dorsalis in which the vomiting occurred periodically, was never accompanied with 
gastralgia, and always lasted several days), in affections of the kidneys, uterus, 
liver and, above all, of the peritoneum, 
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The diagnosis of vomiting, as being nervous vomiting, is based principally upon 
the possibility of excluding with certainty gastric affections which are usually asso- 
ciated with vomiting, and the subsequent demonstration of one of the above-mentioned 
causes of nervous vomiting. To a certain extent characteristic of this malady are: 
The frequency and ease with which the vomiting takes place mostly even without 
nausea, the contrast between the good appetite and the often irrepressible vomiting, 
etc., that it occurs entirely independent of quantity and quality of the ingested food 
and only at certain times, during which a more pronounced irritability of the nervous 
system is present. 

MOTOR NEURONES OF A DEPRESSIVE CHARACTER 

A genuine, nervous atony of the stomach in loto, independent of other 
affections of the stomach, is decidedly rare; some cases of gastric atony 
in hysterical persons may be explainable as nervous atonies of the stomach, 
also those gastric atonies which have been observed after cholelithiases, 
and motor insullicioncics which take place after overloading the stomach, 
which, in certain individuals, take place from childhood on and easier 
than in other individuals (“ congenital ” predisposition to gastric along , 
“weak stomach ”). Regarding the signification of paresis of the muscu- 
lature of the stomach with reference to the origin of gaslrcetasis, 1 refer 
to what lias been stated on p. 31)0. The points of support which are to 
he considered diagnostically m the assumption of an atony of the stomach 
have also been discussed at the same time. 

INSUFFICIENCY OR INCONTINENCE OF THE PYLORUS 

While the pylorus becomes insufficient owing to anatomical changes in 
some eases of gastric ulcer or carcinoma, eft*., there are undoubtedly also 
instances of incontinence of the pylorus in which this condition occurs in 
the course of tabes dorsalis or hysteria, and is then explained as a nervous 
form of insufficiency of the pylorus. The diagnosis of this condition may, 
as was first taught by Ebstein, be made certain as follows: A large quantity 
of Seidlitz powder is introduced into the stoma’ch, and then we must observe 
whether the developing carbonic-acid gas, as usually, distends the stomach 
and is retained here for several minutes, or whether it escapes at once 
through the insufficient pylorus without causing an inflation of the stomach. 
The diagnosis of incontinence of the pylorus is by no means certain in 
all cases and is, for the present, also without any clinical importance worth 
mentioning. Of more practical significance is 

INSUFFICIENCY OF THE CARDIA 

If the eardia is insufficient, the gases of the stomach escape more readily 
than is normally the ease; this may explain many eases, previously de- 
scribed, of nervous eructations in hysterical persons. If not only gas, but 
also stomach contents escape through the insufficient eardia we speak of a 
regurgitation. If, then, the stomach contents which have ascended into the 
mouth, are not expectorated, but al once, after having been masticated once 
more, are swallowed again, we speak of rumination (mergeism). 

The diagnosis of this special form of insufficiency of the eardia is so 
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simple and so easy that a confusion with other morbid conditions leading 
to a similar picture, is scarcely possible. At most, it may be that the for- 
cing up of previously swallowed food in stenosis or diverticulum of the 
oesophagus simulates a regurgitation; but it differs from the latter in so. 
far as hydrochloric acid is constantly absent in the expectorated morsels of 
food which conn* from the oesophagus. The consideration of the disturb- 
ances of deglutition which arc present and the result of the examination 
with the stomach-tube remove all diagnostic doubts. 

That rumination represents a motor neurosis of the stomach, is un- 
doubtedly proved by the adiology of the affection, inasmuch as it owes its 
origin to the occurrence of pronounced psychical emotions, heredity, 
imitative instinct, hysteria, epilepsy, etc. 


DISEASES OF THE INTESTINES 

ACUTE INFLAMMATORY PROCESSES OF THE INTESTINES 

ACUTE DIFFUSE (SIMPLE) ENTERITIS, ACUTE INTESTINAL CATARRH 

Symptoms of Value in the Diagnosis of Enteritis. — The symptom which 
dominates the diagnosis is diarrhea. The stools are thin, mushy, or watery 
in consistence and of a pale yellow or greenish colour, rarely blood-tinged, 
but as a rule containing mucus. If repeated evacuations of the bowels fol- 
low one another rapidly, the fieces lose their colour, obviously because the 
biliary constituents are less in proportion to the quantity of the excrement; 
the fn*ces now assume a rice-water character. The odour is then no longer 
fieeal but stale, sour; occasionally the diarrlueie stools have a mouldy 
odour and are foamy. In the microscopical examination there arc found, 
besides undigested food, few round cells, many epithelial cells, which arc 
still partly well presened, partly greatly changed (enlarged with granular 
protoplasm, at times with a distinct, at other times with an indistinct, 
nucleus). Besides this there are found micro-organisms of various kinds: 
cocci, bacilli (among others the bacterium eoli communis in great mini-, 
bers) the sacchnroinyccs cerevisne (yeast fungi), etc. None of these organ- 
isms is therefore of any clinical significance, as they are also found in 
the normal fscccs in enormous quantities (over fifty millions per day). 
Neither can the crystals of triple phosphates, oliolesterin, calcium salts, etc., 
which arc also noted in the fanes claim any diagnostic importance. 

Besides the most important symptom, diarrhoea, there are also present, in 
acute intestinal catarrh, colic, gurgling in the abdomen (borborvgmi), fre- 
quent movements containing, as a rule, nothing but moist flatus, and slight 
alterations of the appetite. Usually the abdomen is inflated due to the 
accumulation of gas; on palpation the fluid contents of the intestinal coils 
show themselves by the sensation of fluctuation. As a result of the marked 
loss of water by way of the bowel, great thirst and oliguria may occur. The 
^parsc urine may contain albumin as a result of the lessened blood pressure 
m the glomeruli (due to irritation of the splanchnic nerve). Also the 
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signs of reflex weakening of the cardiac activity, and of collapse occasion- 
ally result, especially if the intestinal catarrh occurs in aged individuals or 
in children. 

Fever. — Fever is rarely present, it may, however, in my experience, 
attain great height (103..V F.). Under such circumstances enteritis of an 
infectious nature should be thought of; the diagnosis may he between enter- 
itis and enteric fever in such cases, although the regular temperature 
curve and the continued height of the fever, the relati\e slowing of the 
pulse and the enlargement of the spleen, e\en in the first few days before 
the eruption appears, are evidences of enteric fever and remove all shadow 
of doubt. Enlargement of the spleen in acute* intestinal catarrh, accord- 
ing to niv experience — rare exceptions might occur — is never noted. 

Cholera Nostras. — The* symptoms of chohra nostras anti acute, intestinal catarrh 
of rerjf ifviinfi children arc somewhat modi lied, partly by the acuteness and intensity 
of the process and partly by the reaction of the infantile oigauism. The diagnosis 
of both affections is, ho\\c\cr, easy. In cholera Host inn not only the IknvcI, but the 
stomach is materially implicated in the pioccss Foi, besides dianluea, vomiting is 
also nn essential symptom: as the fa'ces. so also is the Aomitcd material of a purely 
watciv consistence, nttei the lood that has been last taken is \omi1cd Corre- 
sponding to the freipieiiflv enormous losses of lluid substance, unquenchable thirst, 
with oliguria and albuminuria, yes. even nephritis, occur. Turgeseenee oi the 
skin disappears mine and moie. tin* pale 01 bluish face becomes emaciated, and gen- 
eial collapse makes its appearance: the pulse becomes small and even cannot, be 
felt, the skin is icy and the \oice inaudible, simulating the appearance of Asiatic 
cholera, nil the more as painful muscular damps, especially in the region of the 
calves, occur. A dilfeientiation of the severe variety of cholera nostras from epidemic 
Asiatic cholera was simply impossible until recently. Since the discovery of the 
comma hantlus by It. Koch this diffcicntial diagnosis 1 ms obtained the required cer- 
tainty ( see dcsci lption of coinm.i bacillus undei \siatic (Mi old a.) 

Acute Infantile Gastro-Enteritis. — -The clinical pietuic of acute infantile intes- 
tinal vatanh is only dilfeientiated from acute enteritis and cholera nostras of adults 
by unimportant details. The reaction of the fa*ccs js mostly acid, the colour often 
greenish, the biliary is doming matter more or less unchanged and easily detected by 
the (iincl'ii reaction. Collapse is more intense, the extiemities are cool, the fon- 
tanelles are depicssed, aiucmia of the brain shows itself in the gi eater pulse fre- 
quency, dilated, sluggish pupils, deliiium, d>spncea. convulsions, even rigidity of the 
muscles of the back of the neck — in short, the clinical picture of an “ hj T dioecphaIoid ” 
f is scon. 

Diagnosis of Hydrocephaloid. — A mistake in the diagnosis of the affection is 
hardly possible; at most the symptoms just enumerated might simulate a meningitis. 
The dilfcicntinl diagnosis will be discussed later oil (see Meningitis i : only this much 
will he mentioned here, that the preceding diarrlaea, the sunken condition of the fon- 
tancllcs, and the absence of partial paralysis are very much in tavoui of liydioccpha- 
loid, as well as the absent ophthalmoseopieal findings (in contrast to the frequent 
positive findings which ait* chaiactcristic of the eye giound in tuhcicular menin- 
gitis). 

Special Varieties of Acute Enteritis. — If the inflammation does not 
a fleet the greater portion of the bowel, hut is localized mid limited to cer- 
tain areas, other phenomena arise, the diagnosis of which requires special 
elucidation. We will proceed from above downward: 

Acute Catarrh of the Duodenum. — A catarrhal process limited to the 
duodenum can only be diagnosticated from the symptoms just enumerated 
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with the addition of catarrhal jaundice. This is not even a constant con- 
dition, and under such circumstances the diagnosis is impossible . 

If in cases of acute catarrh of the stomach conspicuous tenderness in the right 
hypochondrium is added, it is well to think of the spread of the catarrhal process 
from the stomach to the duodenum, and the urine should be tested for bile pigment; 
only, however, when the symptoms of jaundice make their appearance are we justified 
in making a diagnosis of duodenal catarrh. 

Acute Catarrh of the Jejunum and Ileum. — An acute catarrh of the 
jejunum and ileum not accompanied with a catarrhal process of the large 
intestine, which by the way is quite rare, gives rise to no distinct phe- 
nomena. As the most important symptom of the intestinal catarrh, the 
diarrhoeas , is absent here , on account of the fact that normally the chyme 
passes through the small intestine very rapidly — in a few hours. Whether 
this is due to the process being confined to the small intestine or not, is 
irrelevant so long as the fapeal mass has sufficient time, as in the normal 
state, to mass itself in the large intestine, which undoubtedly is the case, 
provided the eatarrh.nl process is confined to the small intestine. It is there- 
fore not astonishing that, in catarrhal processes limited to the jejunum 
and ileum, there is no increase in the number of stools from the normal; 
however, the composition of the fwcal mass is dijferent from the normal 
condition. 

Composition of the Dejecta. — The masses of mucus which have become 
detached in the inflamed small intestine are intimately commingled with 
the thickened ftecal mass in the large intestine: even if macroscopically no 
mucus can be detected, microscopically there may be seen, in the compact 
and pntty-like mass, small mucous particles. 

Nothmigel was the first to call attention to this condition. Unfortunately it is 
of little pruetieal moment in a differentio-diagnostic respect, as the eonsistence of 
the fccccs does not at all point to an irritative disease of the bowel and does not call 
for an examination. Only when colicky pains and borborygmi are present without 
diarrhoea, and the nutrition of the patient appears to suffer to a marked extent, will 
we he cautious enough to make a microscopical examination of the faeces and to look 
for mucus in the compact stool. 

Catarrh of the Small Intestine and the Upper Portion of the Colon. — 

The same is true of eases in which the small intestine and the vpper por- 
tion of the colon are implicated in a catarrhal process. Here also the 
mucons particles are intimately admixed with the faecal mass, but active 
diarrhoea is not a symptom. 

Combination of Catarrh of the Small Intestine and the Colon in its 
Entire Conrse. — More certain diagnostic points are obtained if the colon 
is affected in toto with the small intestine by the catarrhal process , or if 
the colon shows an increase at least in the peristalsis , so that the rapid 
downward movement of the contents of the small intestine through the 
large intestine enables us to note the character of the pathological dejecta 
due to the catarrh of the small intestine. The intimate admixture of the 
fecal masses quoted above is no longer of value in this supposedly thin con- 
sistence of the excrement ; on the other hand, the examination of the stool 
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for unchanged bile pigments and the condition of the admixed particles of 
food in tlie faeces convey to ns valuable diagnostic hints. 

Bile Pigment Beaction. — In the normal bowel, bite pigment can only 
be detected downward as far as Bauhin's valve (ileo-ca'eal valve) by the 
Gmeljn reaction; from this point onward the bile is altered. If there 
should be found a distinct reaction for bile pigment in the diarrhoeic stool, 
it is a proof that a more decided peristalsis affected the large intestine, or 
that this was also the seat of a catarrhal inflammation. However, the 
reaction with the filtrate of the fluid dejecta is rarely distinct; it is rather 
better marked in the diarrhadc stools of nurslings, but, nevertheless, I have 
convinced myself that it also occurs in the stools of adults. 

Nothnagel found that the bile pigment adheres especially to the mucous particles , 
and if the reaction is attempted with them, it will result positively, whereas it but 
rarely occurs if the watery constituents are used for the test, llile pigment is also 
found attached to the epithelial and round cells of the excrement, and especially to 
the so-called yellow mucous granules, mucous particles as large as poppy seeds, to 
which we shall refer again (see p. 317). 

Faulty Digestion of Various Poods. — For the same reason that un- 
changed bile pigment is found in catarrh of the small intestine, with simul- 
taneous catarrh or increased peristalsis of the large intestine, undigested , 
well-preserved )Kir tides of food are found (“ lientery”), that is, upon 
microscopic examination many muscle fibres, well-preserved starch granules, 
large quantities of fat masses, even without the partaking of nourishment 
rich in fat by the patient. 

I coincide fully with Nothnagel, who maintains that the finding of fat in large 
amounts in tlie stools has no practical value for the localization of the intestinal 
affection, as disturbances of the biliary and the pancreatic secretions may prevent the 
resorption of fat, and the finding of muscle fibres and of starch granules requires 
limitation in the diagnosis of catarrh of the small intestine; that is to say, it is 
only of value provided that other factors which are influential in preventing the 
digestion of these products of nutrition (fever, catarrh of the stomach, etc.) are 
absent in the individual ease, and, on the other hand, certain symptoms point directly 
to the presence of a catarrh of the intestine. 

If tlie acute catarrh is limited to the large intestine , the clinical pic- 
ture will vary accordingly as the upper or lower portions of the same are 
affected separately. According to the seat of the affection, we may differ- 
entiate: typhlitis with inflammation of the vermiform process, colitis and 
proctitis. 

INFLAMMATION PROCEEDING FROM THE LARGE INTESTINE IN THE 

RIGHT ILIAC FOSSA— TYPHLITIS, . SKOLI K01D1T1S ( NOTHNAGEL) , 

“ APPENDICITIS,” PERITYPHLITIS 

It is well known that inflammatory processes are very frequent in the right iliac 
fossa. It was formerly believed that they originated in the caecum and were the 
results of an inflammatory catarrhal process due to stagnating faecal masses ( typh- 
litis stercoraUs ) and from thence the inflammatory process would spread with or 
without the formation of pressure ulcers from the caecum to the adjacent peritonaeum 
(perityphlitis). This view has recently been entirely abandoned, as post mortem ex- 
amination, and especially the early operations which were undertaken to subdue 
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these in (l<i nntisiiory conditions, hsi\e proved conclusively Hint their origin is to Ik* 
found in the eieeuni onl t \ in the iiiiest instances, tlmt, moieovcr, more than 00 per 
cent of the cases oiigiuate in the unmfnnn uppcntli.r. It is tin* rule, that a circum- 
scribed peritonitis ( pnityjihhtis) i* siipci added secondarily, and this represents the 
most important factor in the condition. As, ho\vc\cr, this extremely important dis- 
ease in practice is almost exclusively an inlhimmatjoii of the veimiform process, the 
appendix of the cu'cum, the disease and its consequenees will not be described under 
the iiffeetions of the pciitonuMim but amon^ the inllammatioiis of the bowel. 

We will first describe the symptom-complex of the ordinary form of 
perityphlitis that arises from an inflammation, respectively perforation, of 
the vermiform process and which runs its course with a more or less well- 
pronounced tumour formation, then discuss the diagnosis and further oil 
see in how far it is possible in the individual case to diagnosticate sepa- 
rately an isolated inflammation of the vermiform appendix, the simul- 
taneous inllammation of the rctrocsvcal connective tissue (“ perityph- 
litis") and circumscribed or diffuse secondary peritonitis individually. 

Symptoms of Perityphlitis. — (Seneraily in the best of health, or follow- 
ing indigestion, “taking of cold'" or the like, preceded by any ordinary 
trifling indisposition, the affected person is attacked by pain in the right 
iliac fossa. It is rarer that another circumscribed area of the abdomen, 
for example the gastric region or the entire abdomen, should be affected, 
and only later that the pain should localize itself to the eieeal region, a 
fact that undoubtedly occurs, according to my experience 1 , hut does not 
appear to me to he explainable in a satisfactory manner. The pain* is 
increased b\j iraUintf , frequently, also, upon urination, upon coughing, 
and, nho\e all. by percussion and pressure in the affected area. In my 
experience, the boundaries of the peritoneal inllammation may he very accu- 
rately determined by light percussion, by asking the patient to denote 
whether the individual light percussion-blow is painful or not, and tills 
method of percussion, aimed at defining the tender area, if practised sev- 
eral times daily, is an excellent method of diagnosticating the progress of 
the inflammation and of reaching nn indication for the performance of 
laparotomy. As the pain in the inflammatory area is due to peritoneal 
irritation, it is usually accompanied (in at least over one half of the cases) 
with romilintj , constipation . and occasionally with the symptoms of a mild 
collapse . Fever occurs at the onset, which, however, is irregular and not 
at all of a characteristic type. (Especially is there no parallel between the 
height of the fever and the severity of the process. R\ery physician of 
experience will have seen cases, that were operated upon, which showed 
gangrene and foul-smelling pus in which the temperature was normal or 
at least subfebrilc. Nevertheless, this is the exception; as a rule, there is 
decided fever, generally of 103° F. and above this. The fewer also has 
some slight influence on the prognosis. Absent or slight fever does not 
necessarily indicate a mild course, as we have seen; but, on the other hand, 
a high temperature of 103° F. and over, if it continues for a week or more, 
almost invariably shows a severe course. High temperature with marked 
remissions (with chills) is in favour of septic infection. 

Tumour — Faecal Vomiting. — More important than the symptoms above 
enumerated is resistance or tumour formation in the right iliac fossa. 
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Occasionally this may bo noted at lirst sight, and may bo confirmed by 
percussion showing d illness; blit inspection and percussion give uncertain 
results — palpation proves with exactness that a more diffuse or a sharply 
defined border of a tumour may be noted in the civcal region or its imme- 
diate vicinity. The mass is immovable, its surface smooth, only later in 
the course of the affection, when abscess formation occurs, does it become 
soft and fluctuating. The tumefaction is the result of the inflammatory 
infiltration of the walls of the cavil m and of the appendix, of the peritoneal 
exudate, of an inflammatory serous infiltration of the belly wall, and, 
finally, of masses of faves that may be present in the cavuni. A symptom 
which in part is due to the tumour formation which, however, is rare, is 
petal vomiting. The eause of this may be an occlusion of the bowel, due to 
compression of a eoil of intestine as a result of the perityphlitic mass, or it 
may result from an obstruction (nipping off) of tin* bowel by peritoneal 
adhesions. But even without mechanical hindrances, the clinical picture of 
volvulus may appear in perityphlitis due to reflex paralysis of the bowel. 

Course of Perityphlitis. — The course of perityphlitis vanes greatly in 
the individual ease, and the prognosis is frequently exceedingly uncertain 
on this account. In by far the greatest majority of the cases (statistics 
vary about 1*0 per cent) spontaneous recovery occurs. The fever subsides, 
and resorption of the exudate takes place, he it due to the fact that the 
latter has been serofibrinous or that it did not contain large quantities of 
virulent pus. That resorption of the pus may occur, can no longer be 
doubted at this late day. In any case, a callous induration occurs; in some 
of the cases a pocket of pus may remain in the connective-tissue mass which 
may be the source of a relapse. A second variety of the course of the dis- 
ease is that the pus may rupture into the bowel, into the bladder, rarely into 
the vagina, through the skin, etc., with sudden subsidence of the fever and 
spontaneous recovery. Entirely different, however, is the condition if the 
pus ruptures into the peritoneal cavity. An acute, se\ero, diffuse perito- 
nitis of a septic character with a fatal outcome suddenly develops. But 
p\en without, perforation, tin 1 purulent pentvphlitic inflammation may 
gradually encroach upon the peritonaeum and give rise, partly to a diffuse 
peritonitis, partly to sacculated pus foci, which latter at least are capable 
of a partial cure. 

Differential Diagnosis. — The diagnosis of perityphlitis in the majority 
of eases, after what has been said, is easy. The decision is more difficult 
if we are not content with a simple diagnosis of perityphlitis hut attempt 
to designate* how far the rotrocteeal connective tissue is implicated or 
whether the process is confined to the appendix and its serous coat. 

Inflammation of the Vermiform Process. — The limits of the pain and 
the tumour in the region of the appendix arc in favour of the isolated in- 
flammation of the vermiform process. Both symptoms have very question- 
able value. The pain may radiate, or, as has liecn mentioned above, may 1 m 1 
found in the epigastrium or in the abdomen, and the tumour mass is only 
then in favour of appendicitis if it occupies the area in which the appendix 
is found according to experience. This point is between the anteror supe- 
rior spinous process of the ilium and the umbilicus about 6 centimetres 
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from the former (McBurney’s point) and corresponds to the origin of the 
appendix from the caecum. This position is nothing less than constant, as 
the appendix is sometimes found in the true pelvis, occasionally behind the 
csecum and even in other regions of the abdomen. Occasionally the appen- 
dix is seen pointing upward and running along the course of the ascending 
colon, as in a case of my own ; it has even been found in the left and in the 
right hypochondrium, therefore beside the liver and beside the spleen. 
Nuturally, under such circumstances a diagnosis cannot be made.* Of 
greater importance than the position of the appendix is the shape of the 
tumour; if the inflammation be localized to the appendix, there will be 
found a cylindrical mass having the thickness of the little finger, and 
painful to the touch. All other symptoms that have been noted in appen- 
dicitis, such us vomiting, constipation, fever, etc., convey no differential 
points in separating this affection from perityphlitis in general. 

Paratyphlitis. — It is quite usual that the retrocaeeal connective tissue 
should be affected by the inflammatory process; on the other hand, accord- 
ing to the most recent investigation, it is very questionable whether a pri- 
mary paratyphlitis ever precedes the perityphlitie process — a mere the- 
oretical question, as the caecum is almost entirely enveloped by peritonaeum 
and, on the other hand, it is infrequent that the appendix should be found 
intrupcritoneally. The inflammation of the retroperitoneal connective tis- 
sue will therefore, in case it should develop primarily, naturally combine 
with a perityphlitis ; the diagnosis of a paratyphlitis is therefore of very 
little value. The deep position of the swelling, radiation of the pain into 
the right lower extremity, para'sthesia and weakness in the leg, pain on 
flexing the right thigh, point to a participation of the retrocaeeal cellular 
tissue and allow of the assumption that this part is particularly affected. 

Differentiation of other Tumours of the Ileo-Caecal Region. — Mistaking 
the perityphlitie mass for resistance of the muscles or other tumour in the 
ilco-caxal region, such as tumour of the kidney , “ incarcerated ” wander- 
ing kidney . descending abscess in caries of the rertebrte , carcinoma of the 
ccecum, and others, provided no complication is present, docs not occur 
so long as the entire clinical picture of perityphlitis is kept in mind and a 
caTcful physical examination is made. The tumour should never be consid- 
ered alone in the diagnosis. The same is true of possible mistakes in the 
case of inflammation of the hip-joint , which is only possible if the symp- 
toms of retrocaeeal connective-tissue inflammation, such as pain in the hip 
and the painful position of the thigh, are present and the other signs of 
perityphlitis are entirely ignored. However, errors as to the nature of the 
mass cannot be avoided if the appendix should occupy an abnormal posi- 
tion in the abdomen. In those cases in which faecal vomiting instead of 
ordinary vomiting occurs, the diagnosis may waver between perityphlitis 
and occlusion of the bowel . The details of the differential diagnosis will 
be explained later on (see p. 329) ; only so much shall be mentioned here, 
that intussusception is most frequently ileo-caecal and also sets in with 
(colicky) pains and vomiting, but, as a rule, the mass has a different shape 
— a thick, smooth, cylindrical tumour is found on palpation, and these 
symptoms are accompanied with a bloody, mucous diarrhoea. 
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COLITIS, PROCTITIS 

Acute Colitis. — Acute colitis is characterized by thin stools, provided the 
inflammation affects not only the upper portion of the colon. More or 
less mucous masses are contained in these stools; however, in contrast 
to those cases in which there is a simultaneous catarrh of the small intes- 
tine, they do not contain decomposed bile pigment . Bile-stained epi- 
thelial and round cells as well as quantities of muscle fibres are also absent 
in these diarrhteic stools. Besides the condition of the stools in acute 
colitis, there are to be considered in the diagnosis: Tenderness along the 
course of the colon and a gurgling or splashing sound corresponding to 
this area, which is audible and may even be detected by palpation, due to 
fluid and gas being present in the large intestine. 

Proctitis. — If the inflammation affects the rectum, tenesmus occurs, 
bearing down, with preceding colicky pains in the left lower abdominal 
region. The sphincter ani is spastically contracted; the evacuations from 
the bladder an 1 irregular and spasmodic. The act of defecation is very 
painful, and all but small quantities of bloody mucus are exaeuated ; with 
this the icetal wall may protrude in the form of a deep red mucous mem- 
brane tumour. If faeces are evacuated at all, they are covered by a layer 
of blood and mucus. The diagnosis of proctitis in the presence of these 
symptoms is not difficult. 

The. direct examination of the rectum bt/ means of the finger or speculum , which 
in the chronic variety of proctitis* determines the diagnosis, is unnecessary in the 
acute variety, and in more marked grades of the affection it is even impossible, as 
the morbid contract ion of the sphincter and the intense pains render the digital ex- 
amination impossible, and even if it l>e accomplished nothing but a swollen and hot 
mucous membrane will be detected. 

Phlegmons and Diphtheritic Enteritis. — Resides the ordinary form of acute in- 
flammation ot the bowel, there also occur phlegmonous and diphtheritic inflamma- 
tions . The formci has but a pathologieo-anatomieal interest, the latter may he diag- 
nosticated under some circumstances. It is true that in some eases no symptoms are 
present, m others, however, similar to infectious dysenteiy, mucous and purulent 
masses, partially in the shape ol white clots, further necrotic mucous-membrane par- 
ticles and blood are evacuated. The f;eces are passed accompanied with marked tenes- 
mus and severe colie; but these subjective phenomena are not prominent in the non- 
dysenteric variety of diphtheria of the bowel, as the disease usually occurs in the 
course of constitutional ntlections (carcinoma, Bright’s disease, diabetes, etc.), and of 
the infectious diseases (typhus, srrpsis, puer petal fever), and the severity of the 
underlying affection entirely masks the subordinate bowel affection. 

r Sprue or psilosis is a form of inflammation of the digestive tract, chronic ns a 
rule, occurring in unacclimated persons residing in tropical climates. It is character- 
ized by “ a peculiar, inflamed, superficially ulcerated, exceedingly sensitive condition 
of the mucous membrane of the tongue and mouth ; great wasting and nmrmia ; pale, 
copious, and often loose, frequent, and frothy fermenting stools; very generally by 
more or less diarrhoea, and also by a marked tendency to relapse ” (Munson). Post 
mortem, ulcerations of the colon have been noted. It is considered by some authors 
a variety of dysentery.] 
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CHRONIC INTESTINAL CATARRH 

Constipation. — Whereas in acute intestinal catarrh diarrhoea is the 
most frequent form of defecation, in chronic catarrh constipation is the 
rule. In some of the* cases, a permanent sluggish condition of the bowels 
is noted, in others constipation alternates with diarrlnea — in fact, irregu- 
larity of the fsecal evacuation is the most prominent symptom of the dis- 
ease. Occasionally even continuous diarrhuuc stools are evacuated. 

The reason for tho constipation is a weakened condition of the museular eoat of 
the bowel, due to the chrome inilaniniation (analogous to the languid condition of 
the muscular structure of other oigans in chronic inflammations) and of the in- 
activity of the nerve supply of the bowel, especially the automatic inactivity of the 
nervous appaiatus of the gut ( Nothnagel ) . Jf constipation alternates with diar- 
rlura, accompanied with colie, according to my view, this may he explained, that 
on account of the picdoniinunt constipation and a moie marked foul decomposi- 
tion of the contents of the gut, an intense initation of the nervous apparatus 
of the bowel occurs which produces the ine*tased peristalsis. As a proof of the cor- 
rectness of this observation, the treatment of such patients with non-irritating laxa- 
tives gives the best therapeutic results. In other cases the thin evacuations are due 
to more pronounced irritation of the inflamed mucous membrane by dietary errors, 
etc. 


Abnormal Constituents of the Faeces of Value in the Diagnosis. — More 
reliable information than tlio consistence of the stools in the diagnosis of 
chronic intestinal catarrh, and points to localize the affection to a particu- 
lar part of the howel, will lie obtained b\ an examination of the fares for 
abnormal constituents . The most important of these is mucus. It is al- 
most never absent in chrome catarrh, and will he particularly noted if the 
fa'ees have been observed for some time; its commingling with the fieces, 
in fact, determines the diagnosis. If pure mucous masses are evacuated 
this points to a catarrh of the tectum; enveloping of the scybala in mucus 
is noted ill tho rectum high up . extending into the large intestine us high 
as the transverse colon . 

It is self-evident that these are only general rules, that therefore, per example, 
if there should be ail inflammation higher up, in case the colon contains but little 
fieces in its lower portion, the mucus may also be evacuated in an almost pure con- 
dition, and vice ret mi, in spite of a catarrhal condition of the colon ami rectum, 
mucus may he entirety absent if in the passing of the fieces it has not been grasped, 
etc. 


If there he noted macroscopically mucus in tho mass and upon micro- 
scopic examination mucous particles are intimately mixed w r ith the compact 
or pulpy stool, it indicates, as already mentioned, that there is a participa- 
tion of the upper portion of the large intestine and of the small intestine 
in the satarrlml process. 

“ Sago-Pearl ,f Particles in the Stool. — Occasionally there are found in 
the dejecta “ frog-spawn-like " swollen, glassy particles resembling “sago 
pearls,” which are apparently composed of mucus. In some of the cases 
this is, in fact, true. I ha\e been able to convince myself of this, by micro- 
scopical examination, frequently; besides, Kitagawa has proved the mucous 
character of the particles in my laboratory by chemical examination. More 
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frequently, it is true, these sago-like structures are of vegetable origin. At 
times both kinds of sago-like structures are found together in one and the 
same stool. More important for the diagnosis are the “ yellow mucous 
granules ” first described by Nothnagel. 

Tellow Mucous Granules. — They are the size of poppy seeds, yellow or 
yellowish-brown in colour, and these soft particles when they are present 
in the stool in great numbers give it a yellowish-brown speckled appear- 
ance. They owe their colour to unaltered bile pigment, and thus their 
origin from the small intestine is established. This is also proved by the 
bile-stained mucus which is evacuated in shreds, it is presupposed that 
peristalsis is increased in the large intestine so that the onward movement 
of the bile-stained mucus is more rapid, and a transformation of the bile 
pigment cannot take place. For this reason the \ellow discoloration of 
the stool in clironir catarrh, even when the small intestine is implicated, 
is of rare occurrence: this is also true of the yellow-stained cylindrical 
epithelium. On the other hand, they undergo a special alteration in chronic 
catarrh which must he mentioned; they become cloddy" ( Verschollung) 
— that is, tilt 1 epithelium is small, homogeneous, without nucleus, and spin- 
dle-shaped. 

Cloddy Epithelium. — This “cloddy” epithelium is especially found in 
the mucus that envelops tin compart fmcal masses, and was also first de- 
scribed by Nothnagel; tlicv have very likely undergone this metamorphosis 
by a sort of drying process. Round cells are rarely met with in large quan- 
tities, and then only when there is a proctitis present, in which case there 
is also an evacuation of pus with the fft'cos. 

Membranous Enteritis. — In individual ease's of catarrh of the targe in- 
testine (occasionally at the onset) separation of large, coherent, white, 
shred-like masses occurs. From time to time, often daily, large quantities 
of these, at times membranous , at limes solid cylindrical masses , are passed 
( “ mucous colit r tolica s . enteritis membranacea). According to my ex- 
perience, it is certain that these structures may arise during the course of 
a chronic enteritis , the simultaneous presence of round cells and (partly 
cloddy) epithelial cells in the membrane favouring this view. 

As regards their vhcmtettl composition, this is apparently not always the same. 
Sometimes they consist, principally of mucin, in other instances there are but traces 
of mucin present in tin* chemical examination and the membranes then consist, as I 
have proved in my laboratory, almost entirely oi an albuminoid substance. 

Nervous Enteropathy with Formation of Membranes. — As certain as is 
the occurrence of membrane formation during the course of disease of 
the intestine, it cannot he denied, as every physician who has frequently 
seen the affection, will admit, that there is a connection between this dis- 
ease and nervous affections . Nearly all the patients observed by me were 
hysterical; all medication aimed at impro\ing the catarrh of the bowel, 
even when continued for months, proved futile. After the great number 
of cases that I have observed, 1 cannot withhold the* conviction that in 
these cases of disease of the bowel, accompanied bv the formation of mem- 
brane, in the majority of eases, at least, this is a neurosis of secretion. The 
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masses of secretion that have become separated very likely collect for some 
time in a portion of the bowel that has become inactive or spasmodically 
contracted (obstinate constipation accompanies this condition) in the longi- 
tudinal folds of the upper surface of the wall of the intestine and form 
into round strands, then under marked peristaltic action of the bowel, with 
colicky pains, they are evacuated, a view which in its fundamental princi- 
ples was enunciated by Marchand, and, according to my opinion, is correct. 

Mistaking those membranes for vegetable formations (asparagus stems, etc.), 
coagula of milk and others, may occpr upon a superficial examination of the dejecta. 
A closer, especially a microscopic, examination of these questionable structures will 
soon clear up any possible mistake. 

Secondary Symptoms of Chronic Enteritis. — Besides the altered eondi- 
tion of the ftvees, which is of value in the diagnosis of chronic intestinal 
catarrh, the other symptoms arc but of slight importance, partly because 
they are not constant and partly because they are ambiguous. 

Among these are flatulence. tortorygmi, the deficient passage of flatus, the 
slight pains in the abdomen, most frequently in the region of the transverse colon, 
eventually increased by palpation, further, palpitation of the heart, the secondary 
dyspepsia and the psychical depression, which are almost never absent ill chronic 
enteritis. The general nutrition also suffers in the course of long-continued catarrh 
of the bowel. This is especially marked in chronic catarrh of the small intestine and 
in the chronic catarrh of the intestine of children in the first gears of life (“ peda- 
trophia”). Marked fatty stools ure even noted in this condition. The children, 
who have emaciated almost to the bone, are, as a rule, either rhachitic or tuber- 
cular Ttlie cielinc affection of Gee]. In long-continued infantile, intestinal catarrh 
tubular atrophy of the glands and wasting of the muscles occur. In adults there 
is frequently also atrophy of the mucous membrane of the intestine as a result of 
acute and chronic catarrh of the intestines. 

INTESTINAL ATROPHY (ATROPHIA INTEST1 NALIS ) 

Atrophy of the Mucous Membrane of the Bowel. — The atrophic change prin- 
cipally affects the glands, which may completely disappear; but the other parts 
of the intestinal wall also take part in the process, although to a lesser degree, es- 
pecially the muscularis; the submucosa and the follicles are, however, rarely impli- 
cated. The small and the large intestines may be the seat of the affection, the ciccum 
and the adjacent portions of the ileum and the ascending colon are especially pre- 
disposed. 

According to Nothnagel, who has made a special study of the condition, a clin- 
ical diagnosis of atrophy of the bowel cannot be made, when there is a circumscribed 
atrophy of the caecum and the lower portions of the ileum, as there are no symptoms. 
The condition, however, is different when large areas of the mucous membrane of the 
large and small intestines are implicated in the atrophy. In this event a probable 
diagnosis, at least, is possible. 

Atrophy of the Mucous Membrane of the Large Intestine. — First, as regards the 
atrophy of the mucosa of the large intestine , this is shown in the disturbance of 
function of the latter, by its faulty resorption of water, and the absence of mucus 
formation. The stools are then soft , pulpy , and without mucus; but a diagnosis 
‘cannot yet be made from this condition, as this composition of the fipccs can only then 
be expected, when the entire large intestine is affected by the atrophy, and under some 
circumstances the towel may show similar focal masses when in entirely normal 
condition, due simply to an increase of peristalsis. On the other hand, mucus may 
be present in the dejecta, in spite of atrophy, provided the parts adjacent -to the 
atrophy have become affected by the catarrhal process. 
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Atrophy of the Kucous Membrane of the Small Intestine.— Atrophy of the 
mucous membrane of the small intestine is especially characterized by insufficient re- 
sorption of the constituents of the food ; individuals thus affected show a severe type 
of cachexia (in children this condition is spoken of as phthisis or tabes mesen- 
teries). To attribute these conditions absolutely to intestinal atrophy is not allow- 
able, it is only highly probable , if the symptoms of a previous catarrh of the small 
intestine arc no longer present and the cachexia which nevertheless exists cannot be 
explained in any other manner. But these factors which allow of a probable diag- 
nosis will rarely be found to coexist. In my opinion, intestinal atrophy, for the time 
being at least, is luised more upon an anatomical than upon a diagnostico-clinical 
foundation. 


ULCERS OF THE INTESTINES 

The diagnosis of ulcer of the intestine can rarely be made with pre- 
cision. In the majority of cases the ulcers run their course without symp- 
toms', at least, the phenomena which arc supposed to be characteristic of 
them: diarrhoea, pain, blood and mucus in the fa* cos, etc., upon critical 
analysis prove that their diagnostic value is insufficient and too uncertain 
to establish a positive diagnosis. 

For a long time certain symptoms, such as diarrlura, with Rago-pearl-likc mucous 
particles, were supposed to be pathognomonic of ulcer of the towel- because in the 
cases of phthisis in which this diagnosis was made, the autopsy apparently confirmed 
this view; but these ulcers would also have been found post mortem even if no 
diarrhoea had been present during life, that is, the diagnosis would have been jnst as 
probable that intestinal ulcers were present, as the latter arc almost invariably 
present in long-continued tuberculosis. 

Diagnostic Symptoms. — If we examine the symptoms without preju- 
dice and separately, which have been noted to occur, in regard to their 
diagnostic significance, we will come to the conclusion, not very pleasing 
no doubt, that an absolutely certain diagnosis can hardly be arrived at 
from the symptoms which arc usually present in ulcer of the bowel. 

Diarrhoea. — First, as regards diarrhm , my own observations and the 
opinions of others have shown that wide-spread ulcers of the bowel may 
exist without giving rise to diarrhoea. 

It is certainly correct that extensive ulcerative processes give rise to diarrhcea, 
in that, as a result of the ulcerative process, the nerves which have been laid bare, 
and which give rise to greater peristalsis in this manner, prevent the resorption of 
fluids. However, this does not hold good after what has been said in catarrh of the 
intestines, especially not for ulcers of the small intestine and the upper portion of 
the large intestine. It is different with ulcers of the lower half of the colon and 
the Tectum; here, necessarily ulceration must produce diarrhmn. In fact, this is 
occasionally true, but only in some of the cases ; in other instances it is even absent, 
as ulcers which run a chronic course, as in other portions of the tody, do not react 
to weak impulses, and the concomitant catarrh of the towel which is also favour- 
able for the development of diarrhoea, is so chronic or so slight that an obtunded con- 
dition of the nervous apparatus of the bowel docs not'react to this stimulus. 

Composition of the Stools. — Somewhat more important for the diagno- 
sis of ulcer of the intestine is the composition of the stools . Quite prop- 
erly, stress has been laid, in this respect, upon the mixture of blood, pus, and 
particles of tissue. 
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Blood in the Faces. — Blood may occur in the dejecta as a result of all 
kinds of pathological processes, and I wish only to enumerate the most 
important besides ulcer: In trauma, in conditions of hypenemia, in liaun- 
orrhoids, in enteritis, in neoplasms, in embolism of the mesenteric artery, 
in purpura, and in all general diseases which give rise to haemorrhage. 

It is most easy to mistake the bleeding which arises from the dilated veins of 
the mucous membrane of the rectum without the occurrence of perceptible luemor- 
rhoids; but in this ease ati examination of the rectum by means of the Anger or 
speculum will soon give tin* diagnosis the proper diicction. A simple non-toxic, es- 
pecially chronic, enteritis rarely gives rise to bloody stools, so that the inclusion of 
simple inflammation ot the bowel into the* different iu-diagiiostic circle is usually 
more of theoretical than practical utility. Moic or less, this is also I rue of the abovc- 
i] noted causes of eiiternrrhngia, as, on the one hand, they are so well eha motorized by 
other symptoms besides blood in the stool, that they are not likely to be confounded 
with ulcoi of the intestines, and, on the oilier hand, uleers arise under very pio- 
nouiiced id io logical conditions: entcnc lever, tuberculosis, etc. 

If there should therefore he present in the individual ease a recognised 
factor which frequently admittedly gives rise to ulceration of the bowel , 
the appearance of enlerorrhagia would he a very important diagnostic indi- 
cation. The absence of an admixture of blood from the fares, however, 
proves nothing against the presence of ulcer, as oven with the most extended 
ulceration of the intestine blood may he absent. 

Pus in the Faeces. — Pus may only he expected in the dejecta when the 
Ulcers hare their location in the targe intestine , especially in its lower por- 
tion. As the ulceration, however, most frequently takes place in the 1 small 
intestine, and the pus which is deposited is speedily washed away, the 
value of finding pus in the stool is of less practical importance — that is, 
the absence of pus from the fares does not permits us to exclude ulcerative 
processes in the bowel. Exceptionally, there may appear in the stool small 
particles of pus, even when the ulceration is exclusively limited to the small 
intestine. On the other hand, pus in the fares loses something in its posi- 
tive aspect as a symptom of ulcer of the bowel, as this condition occurs in 
other affections of the bowel, especially in cancer of the intestine. Never- 
theless, thi 1 appearance of pus in the fares is a symptom of importance in 
ulcer of the bowel, as it is of relatively frequent occurrence. 

Mucus in the Stool.-- The appearance of mucus in the stool, on the contrary, is 
of no diagnostie importance; only the swollen sago-pcarl-likc mucous pm tides are 
regarded by many as a sign of follieul.ir ulceration. Ilowiwer, in those instances in 
which these particles are actually composed of mucus and aie not, as is so frequently 
the ease, of vegetable oiigin, it is very questionable whether Ihey are the mucous 
output of the follicular ulceis, as these minute coherent •mucous masses are also 
found in the dejecta in simple catarrh of the intestine, but, in cases that terminate 
fatally, they have been missed at the point of the ulcer, at the autopsy (Kitagawa). 


Tissue Shreds. — Tissue shreds are decidedly more characteristic of ulcer 
than is pus in the stool. Unfortunately, they are of rare occurrence, so that, 
if we except the eases of dysenteric ulceration, we are hardly ever in a 
position to make use of these pathological constituents of the stool in the 
S diagnosis of ulcer of the bowel. 
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Other Symptoms of Ulcer — Fain. — All other signs which lmvc toen supposed to 
occur in ulcer of the towel are comparatively worthless, such us pain in the abdo- 
men, fever, and others. Pain may be entirely absent ; it is only of diagnostic value 
when it is circumscribed, always localized to the same region, and is increased upon 
pressure. Under these conditions, pain is of importance in the diagnosis, provided 
symptoms and history are in favour of the existence of an ulcer. The pain, how- 
ever, dare never , even if it be Idealized strictly , be the starting-point for the diag- 
nosis. I have seen a ease m which pain was distinctly circumscribed to the left 
flexure of the colon, terminate fatally, and upon post mortem examination the most 
minute puthologieo-unatoinicul research failed to reveal the cause of the pain or 
the reason of the fatal termination. These statements are, however, not meant to 
imply that ulcers of the towel, as such, are not callable of giving rise to pain. In 
some individual varieties ot ulcer the pain even has a typical character, especially 
due to the seat of the ulcer; ulcers of the duodenum gi\e rise to eardialgui, these of 
the rectum to painful tenesmus. 

Complicated by Peritonitis. — If the ulceration invades deeply and the peritonaeum 
is irritated, thcic are added to the mild symptoms, 01 to the ulcer which up till 
then may have run a latent eouise, a eii cu inscribed pent unit is. The pains now be- 
come much more severe, and slight d illness (due to the exudate and the formation of 
abscess) may arise in the particular area, w'ltli nausea, etc., or u gcneial peritonitis 
may arise, usually with perfoiatiou of the bowel and the entrance of air into the 
peritoneal ca\ity. If ulcers are located in poitions of the gut that have no scious 
coat, such as the posterior wall of the inferior, descending, and transverse parts of 
the duodenum, or ot the ascending and descending portions o! the colon, they may 
rupture without giving rise to pciitonitis; then puiulcnt infiltration ot the cellular 
structure in the renal legion, etc., occurs, and descending abscesses in the inguinal 
and other regions may lorm. 

Duodenal Ulcer. — Some few ulcers of the bowel show a clinical pic- 
ture which varies from the conditions just described, and in the interest 
of diagnosis they must now he discussed. Duodenal alter, analogous to 
ulcer of the stomach, mav run a latent course; usually , ho\ve\er, it gives 
rise to dyspeptic phenomena, pressure or severe pain in the epigastrium, 
which is situated to the right of the pylorus and is increased by the taking 
of food and upon pressure. With this, then* is vomiting, especially if a 
consecutive dilatation of the stomach develops. Kventually, even lucni- 
atemesis occurs. As a rule, however, the blood is passed in the form of 
thin black stools; these bleedings may terminate fatallv, and perforation 
with peritonitis may also be the cause of the fatal catastrophe. Duodenal 
ulcer can never with certainty he differentiated from gastric ulcer. (Vr- 
tainly the complication with jaundice, and, further, the fact that dys- 
peptic symptoms are absent, as a rule, that pains arise later than in gastric 
ulcer after the partaking of food, that vomihng does not relieve the pain, 
make the diagnosis of duodenal ulcer certain; however, these are all the- 
oretically constructed assumptions and not substantiated by clinical facts. 

Perhaps the fact that in ulcer of the stomach, in the majority of the cases at 
least, there is an increase of free liydioclihirie aeid, may lie of value in the differen- 
tial diagnosis, as in a doubtful case the absence of supcracidity of the gastric juice 
i could point to the diagnosis of duodenal ulcer A case of duodenal ulQer lately ob- 
served by me (on w'bieli a post mortem was held) was in favour of this assumption 
(0.16 per eont acidity) ; naturully one case proves nothing. Besides, in gastric ulcer 
low umounts of total acidity occur, and the theory that duodenal as well as gastric 
ulcer is due to the peptic strength of the acid, respectively superacid, condition of 
the gastric juice, is d priori opposed to such a different io-dingnostic discernment 
between the two diseases. 
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We may suspect a duodenal ulcer instead of a.gastric ulcer if the blood 
is only passed downward , if vomiting and pronounced cardialgia occur 
rarely, if the pains are steadily limited to the right hypoehondrium, and do 
not occur immediately upon the entrance of food into the stomach, 
although this latter condition is by no means constant in ulcer of the 
stomach. 

Ulcers of the Vermiform Process. — Ulcers of the vermiform appendix 
form, as a rule, an accompanying condition of perityphlitis, which has been 
described on p. 312. We have there also explicitly discussed the diagnosis 
of inflammations limited to the appendix. We shall here only discuss 
whether a differential diagnosis between gangrenous or perforative appen- 
dicitis and simple catarrhal inflammation of the appendix is possible. 1 
believe that a probable diagnosis, hut not an absolutely certain one, is pos- 
sible, as with catarrhal appendicitis superficial loss of substance (erosion 
ulcer) occurs as a secondary manifestation. The milder development of 
the appendicitis in all of its symptoms (pain in the ileo-csecal region, the 
cylindrical shape of the tumour, as thick as the little finger in the region 
of the vermiform appendix, etc., see p. 1113), are in favour of the catarrhal, 
inflammatory form, whereas the fulminant course, the vomiting, the high 
fever with chills are especially in favour of the gangrenous variety. 
Whether with these symptoms a perforation of the appendix occurs, or with- 
out this — i. e., with a relatively intact wall of the organ — the peritonaeum 
surrounding the appendix is implicated in the inflammatory process, can- 
not be diagnosticated in the individual case, and it is not even of im- 
portance for the further course of the affection. 

From what has been said it has been sufficiently shown how difficult 
it is to mate a diagnosis from the objective phenomena of ulcer of the 
intestine . The diagnosis gains in certainty, if the axiological side of the 
ulcer formation is considered. It should therefore become a rule, that 
under no circumstances should we content ourselves in determining the 
probability of an ulcer of the intestine from the morbid phenomena on the 
part of the bowel, but always to look for the eause of the ulceration in the 
special case. Only then are we upon a less uncertain ground as regards the 
diagnosis. From the aetiologieal standpoint the following varieties of ulcer 
may. be differentiated : catarrhal ulcers, pressure ulcers, peptic and infec- 
tious ulcers (typhoid, tuberculous, dysenteric, syphilitic, anthrax ulcers). 

iEtiologic Diagnosis. — Primarily in the fetiological differential diagno- 
sis we must separate the peptic and a part of the infectious ulcers, which 
generally is not difficult. 

Peptic Ulcer. — The prototype of peptic ulcer, the duodenal ulcer , has a 
symptomatology varying so much from the clinical picture of the other 
ulcer^ of the intestine, that if a diagnosis be at all possible, it can hardly 
be mistaken for any other variety of ulcer. The aetiological fact that after 
bums of the skin, in the digestive tract — from the stomach to the lower 
portion of the intestines — ulcers may form, and that the ulcer formation 
is incomparably more frequent in the duodenum than in the rest of the 
intestinal tract should be considered in the diagnosis of a probable ulcer 
of the duodenum. The development of nicer after skin burns is, according 
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to experience, a very rapi<l one, in from two to fourteen days after a burn, 
the clinical evidences of a duodenal ulcer may be noted. Another variety of 
ulcer of the bowel which 1 also count among the peptic is the embolic ulcer 
— that is, ail ulcer that arises from an embolus of arterial twigs due to 
necrosis and ulceration of small areas of intestinal wall ; but this extremely 
rarely falls into the path of diagnostic possibility. The condition may be 
surmised, if in the course of an endocarditis or of a septicopyaunia wide- 
spread embolic processes are noted, and the symptoms of an ulcer of the 
intestine suddenly arise, or following an enterorrhagia an embolism may 
be found in other organs (spleen, kidney). 

Thrombotic Neuritis and Amyloid Ulcers. — In connection with embolic 
intestinal ulcers a brief mention of ulcers of the bowel occurring in the 
course of multiple neuritis will he made, as they also represent a changed 
condition of the smaller arteries due to thrombosis and also of “amyloid 
ulcers." These ulcers are rarer in the amyloid mucous membrane of the 
entire intestinal tract, their origin, in my opinion, is duo to an amyloid 
degeneration of the walls of the smaller intestinal arteries and is the 
result of a diminished circulation. 

Infectious Ulcers. — Among the infectious ulcers, the typhoid and 
anthrax intestinal ulcers are never the object of special diagnosis. 

This is not even the ease with internal anthrax irith localisation of the anthrax 
toxinc to the inucaint mcmbtanc of the digest ire tract , as the phenomena of a gen- 
eral infection dominate the clinical picture and entiielv subjugate the symptoms of 
the intestinal ulcci. It theie lie found, besides bloody stools, suggilations of the 
mucous membrane of the mouth, as J have seen in seveial c.im*s of anthra.v, espe- 
cially in a ease of puicly internal anthrax, the diagnosis of intestinal anthrax is 
probable; it only attains certainty provided the blood contains the characteristic 
anthrax bacilli. 

Tubercular Ulcers. — In the other forms of infectious ulcers, such as the 
tubercular and the syphilitic . the bowel affection may Ik* so isolated or so 
prominent that they may become the subject of special diagnosis; in the 
dysenteric ulcer this is almost always the ease. As regards the tubercular 
ulcer of the intestine, in by far the majority of all cases it is a part phe- 
nomenon of general tuberculosis, especially of a secondary localization of 
the infection, after it lias spread from the lungs. "But cases of primary 
tuberculosis of the intestine also occur, especially in children, so that the 
diagnosis of tubercular ulcer of the intestine even gains in importance. 
A diagnosis of tubercular ulcer of the intestines depends upon: continued 
high fever, emaciation and marked loss of strength, hereditary predisposi- 
tion, and, as the most important factor, the examination of the stools 
resulting positively in the finding of many tubercle bacilli. With this the 
likely diagnosis becomes positive, especially in eases of rare primary tuber- 
culosis occurring without preceding pulmonary affection. This occurs 
principally from the use of meat and milk of tubercular cows. If pulmo- 
nary tuberculosis is synchronously present, as is usually the ease, the find- 
ing of tubercle bacilli in the faeces is not final, as they may have been 
swallowed with the sputa, and in this manner have found their way into 
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the intestine, without huving given rise to an ulceration. If tubercle 
bacilli are found regularly and in large quantities, the last-mentioned even- 
tuality is the less likely. In children who are the subject of tuberculosis 
of the bowel, a variety of so-called tabes mescnterica, infiltrated tubercular 
mesenteric glands may occasionally l)e felt through the belly wall; this is 
of importance in the 4 diagnosis. If cicatrization of the tubercular ser- 
piginous intestinal ulcer occur upon a large scale, kinking of the bowel 
and stenosis with their consequences may arise. 

Dysenteric Ulcers. — In addition to the general symptoms of intestinal 
ulceration there 1 occur in dysenteric ulcers : tenesmus, frequent fiecal pas- 
sages, and above all the characteristic composition of the dejecta which are 
hecal at the onset, becoming later in the course of the dysentery more and 
more mucoid in character or muco-purulont, meat-water-like or liamior- 
rhagic, and frequently contain the oft-mentioned sago particles; in the 
later stages, the mucoid secretion becomes rich in leucocytes, that is, it 
becomes pure pus. Small shreds of tissue are also noted in the stool in 
simple dysentery; large necrotic shreds that have been separated from the 
intestinal wall are found in the dejecta in the 4 gangrenous variety of dys- 
entery in which the stool takes on a brown-black colour due to the decom- 
position of luemoglobin and has a cadaveric odour. A chemical examina- 
tion of the fteccs shows, besides mucin, very great amounts of albumin, 
the microscope reveals: leucocytes, red blood corpuscles, intestinal epi- 
thelium, eventually cast off tissue, from the intestinal wall, and numerous 
bacteria, also a nuelm 1 . The recognition during the time of an epidemic 
presents no difficulty. If no epidemic is present, the individual cases of 
dysentery cannot he differentiated from (not dysenteric) diphtheritic enter- 
itis which shows the same condition of the faves. Should the dysentery 
become chronic, then for months there will he bloody, purulent stools, and 
the condition may now bo confounded with syphilitic ulcer of the bowel. 

Syphilitic Ulcers. — Syphilis of the bowel only has a clinical interest 
when it affects the rectum; the very rare syphilitic ulcer of the colon and 
ileum cannot be diagnosticated as luetic, but in the rectum (and even there 
rarely) they present several characteristics which confirm their origin as 
syphilitic. These ulcerations originate partly from primary affections 
and papules which ulcerate, and partly from gummatous new' formations 
which first arise in the subnuicosa and which disintegrate form 
sinuses; the ulcers then undermine the mucous membrane. By shrinkage, 
those later develop stenoses of the bowel, which are somewhat characteristic 
of syphilitic ulcers and may he felt by the finger. They may, however, 
develop, if a chancre affects the rectal mucous membrane. Besides these 
primary affections, broad oondylomata occur at the anus. I have also seen 
pointy eondylomata. With this there is a marked purulent lnemorrhagic 
flow and tenesmus, prolapse of the rectal mucous membrane, etc. It is 
obvious that the diagnosis also depends upon the other symptoms of syphi- 
litic infection, licsides the ulcers and the stenosis of the bowel. These 
syphilitic strictures and ulcers are most common in women ; recently a 
part of these changes have also been attributed to gonorrhoea and its con- 
sequences. 
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Follicular Ulcers. — The diagnosis of catarrhal ulcers , to which 1 alsp 
count the follicular ulcer 9 is much more difficult, as they are due to a 
swelling and necrobiosis of the solitary follicles arising in the course of 
catarrh; their seat is especially the colon, much more rarely the small 
intestine. They are characterized, in general, bv the symptoms that have 
been deseribed previously — i. e., by the blood, the mucus, and the pus in the 
stools — and the probable diagnosis of follicular ulcer is permitted, if during 
the course of a long-continued, non-healing catarrh of tin* large intestine, 
blood and pus are seen in the dejecta. With this the sago-pearl-like parti- 
cles are also noted, which in this ease are actually, at least partially, com- 
posed of mucus. 

Pressure and Other Bare Ulcer Forms. — Pi ensure and traumatic aims, finally, 
may only bo surmised, and then only when the symptoms of uleor have followed the 
swallowing of indigestible suhstanees: fruit seeds, pins, pieces of hone, and others, 
or a long-preceding const i fiat ion with the letenlion of faecal masses (stercommuifl 
uleers) . In Icuca'mia , especially in the acute variety, intestinal ulcers have been 
observed as a result of lymphatic infiltration of the intestinal wall and secondary 
necrosis. In the course of scuirg ulccis aie occasionally noted (as a result of lueiii- 
orrhages of the intestinal wall), in gout and anemia (probably due to carbonate ot 
ammonia), and as the result of the action of various poisons , especially mercury 
{toxic intestinal ulccis ), they are seen. 

CANCER OF THE INTESTINE 

Aside from carcinoma of the rectum, the diagnosis of cancer of the 
intestines is always difficult. The symptoms which the disease presents are 
by no means so distinct, and further, the various tumours of the abdomen 
may simulate 1 cancer of the bowel and thus give rise to mistakes in diag- 
nosis. 

Cachexia and pain, which belong to carcinoma of tbc bowed as well as 
to every carcinoma, are naturally of no value in the special diagnosis of 
intestinal cancer. The proper direction is given to the diagnosis only 
by the changes in the composition of the faws and the tumour which may 
be felt in the abdomen. 

Ah cancer of the rectum , in comparison with other cancers of the intestines, 
gives rise to an entirely dillerent pathological picture, it will he practical to discuss 
rectal caip^r separately. We .shall concern nursed \ cm then only at this time with the 
consideration of cancer of the bowel exclusive of rectal cancer. 

Stenosis of the Bowel. — The result of the majority of annularly develop- 
ing carcinomata of the bowel is the collection of fanrs and gases above the 
narrowed area — i. o., the picture of stenosis of tin* bowel. I shall consider 
the detailed description of the diagnosis in a chapter later on. The con- 
sequence of the stenosis produced by the carcinoma is obstinate constipa- 
tion; this is rarely absent, or the long-continued irritation may occasion- 
ally lead to diarrhoea, which may go on for months, as I have seen in the 
case of a caecal carcinoma. 

Ribbon-Shaped Fsecal Masses. — The form of the focal mass is sometimes 
characterized by ribbon-shaped masses or resembling the dung of sheep, as 
only small and flat pressed scybalous masses are able to pass the narrow 
opening. This condition of the faeces is also noted in other affections and 
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only thru has diagnostic significance if normally foriped fieeal discharges 
are not passed in I he interval. Rondos this change in the shape of the faeces 
there is noted (aside from the admixture of mucus, etc., from a complicat- 
ing catarrh of the intestine) a change in the composition of the faeces, 
which is much more characteristic of cancer — namely, the appearance of 
putrefactive foul-sm elling < lejrcla . which contain blood and pus , in rare 
eases even desquamated portions of the malignant mass. In three cases of 
earcinoma of the colon observed by me, several masses the size of a hazel- 
nut were evacuated. 

Symptoms Dependent upon the Seat of the Carcinoma. — It is evident that, nc- 
conliug to the sent of the eaiieer which pioduees stricture, the consequent phe- 
nomena must vary in keeping with the poition of the lw>wel atfected. A duodenal 
eutnnoinu will naturally produce symptoms rcscmhliiq> cancer of the pylorus — i. e. t 
ranliiilgi.i, vomiting, dyspepsia, ^aslrectasis, complete retraction of the abdomen on 
aeeeouut of absence ot any firm! formation. Similar symptoms may also he caused 
by eaieiuouia ot the je|uiiuiii, i. e„ frequent vaulting ot bile, dyspe]»tie manifesta- 
tions, dilatation ot the duodenum and stomach, in contrast to this, the loirrr the 
sent of the ennvn is found in the intestine , tile more will the abdomen above be found 
to be inflated by gas and tares, and Hie moic unchanged and unaltered will the just- 
described abnormal constituents of the dejecta: blood, pus, putrid material, etc., 
be seen. 

Perforation of the Carcinomatous Bowel. — The symptoms resulting 
from the perforation of a carcinomatous bowel vary greatly; under some 
conditions, however, they serve 1 to localize the position of the carcinoma, as, 
for instance, in a communication of the carcinomatous transverse colon 
with the stomach, under which condition fecal vomiting occurs which may 
consist of pure feces or material having a decided fecal odour. Ln a 
perforation of the gut into the bladder, fecal masses mixed with urine and 
intestinal gases are passed, etc. 

Tumour. — The most important dement in the diagnosis of cancer of 
the intestine is the 1 possibility of palpating a tumour . If this most objective 
sign is absent the diagnosis is impossible; because cases which show ca- 
chexia, dull or colie-like pains, appearance of putrefactive material, with 
blood and pus in the dejecta, with marked irregularity of the stools, supply 
insuilicient data to establish a positive diagnosis , even if the constituents 
of the stool point to malignant disease. The diagnosis only becomes prob- 
able after a tumour has been demonstrated in the abdomen. 

This tumour is hard, somewhat uneven, round or slightly oval in out- 
line, and may pulsate if it he situated over one of the larger abdominal 
vessels, and upon percussion gives a dull tympanitic note. With the estab- 
lishment of a tumour, the difficulty begins, in deciding which organ of the 
abdomen is the scat of the tumour. To prevent the erroneous conception 
at life onset that the appearance of stenosis of the bowel, besides a palpable 
tumour, justifies a diagnosis of carcinoma, T need but emphasize that ab- 
dominal tumours of the most varied description may, if they compress the 
gut by their growth, produce the symptoms of enterostenosis. Therefore, 
there is nothing else to be done upon demonstrating a tumour than by 
means of differential diagnosis to exclude other abdominal tumours, in es- 
tablishing the diagnosis of carcinoma of the gut with certainty. 



CANCER OF THE INTESTINE 


^327 


Differential Diagnosis between Tumour^ of the Out and Other Abdom- 
inal Tumours. — As the larger portion of the bowels are capable of great 
locomotion on account of the long mesentery, and the intestinal coils by 
becoming filled with gases and faeces become approximate and thus form 
layers one upon the other, a frequent change in the position of the tumour 
and the distinctness with which it mag he felt , as well as its decided tend- 
ency to displacement, are in a measure characteristic in the examination of 
cancer of the bowel. This is particularly true of the superior horizontal 
portion of the duodenum, of the small intestines, of the transverse colon, 
and of the sigmoid flexure, whereas the remaining portions of the intes- 
tines are only partly covered hv pentonaniin and adhere to the neighbour- 
ing cellular tissue during the growth of the tumour, and in this fash- 
ion their movability becomes decidedly more limited. Cancer of the bowel 
should therefore always be suspected in an abdominal tumour that is char- 
acterized by marked movability , if the other symptoms, especially the con- 
dition of the dejecta, favour this view and other movable tumours of the 
abdomen ran be excluded . 

Cancer of the Pylorus.— -The differential diagnosis from carcinoma of 
the pylorus must first he considered in this respect. The differentiation 
from duodenal carcinoma mav he \ery difficult, in some eases/ for which I 
can vouch, it may he* impossible. Jaundice and the presence of the 1101 
reaction, as a rule, favour cancer of the duodenum; the diagnosis becomes 
positive, pro\ided the cancer is situated in the lower portion of the duode- 
num, and with the consequent gastreetasis, profuse > minting of bile and 
active pancreatic juice occurs. A possibility of mistaking carcinoma of 
the small intestine for a pylorus carcinoma is also possible, if attention is 
bestowed alone upon the movability of the tumour, rancor of the pylorus 
is sometimes so deeply situated and sinks so low in the abdominal cavity 
and is at the same time so movable that it may he pushed into almost any 
region of the abdomen. In case of doubt, the prominence of dyspeptic 
symptoms, and abo\e all the results obtained hv the stomach-tube (the 
absence of the HH reaction and the presence of large amounts of lactic 
acid in the stomach contents), and a dilatation of the stomach with vomit- 
ing at regular intervals, are all decidedly in favour of carcinoma of the 
stomach. 

Movable Kidney and Spleen. — Further, there are to be considered in a 
different io-diagnostic aspect : corset lobe of the liver, whose connection with 
the liver, however, may be readily determined by palpation, by following 
the contour of the border of the liver; movable spleen and kidneys , hut the 
shape of these organs is so characteristic, as a rule, that mistakes are hardly 
possible, as on frequent percussion the .normal position of these organs 
would give a tympanitic note if spleen or kidney were displaced. 

Fecal Masses. — The differentiation of cancer of the 1 bowel from fecal 
tumours is much more difficult. Mistakes arc all the more liable to occur, 
as, besides the cancer, there is, over and around the malignant mass, a fiecal 
accumulation. If it be a question of old hardened fares, they have precisely 
the same consistence as carcinomatous masses; but them even hardened 
faecal masses, and this is especially true of more recent ones, may be pressed 
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flut between the palpating fingers ; they also convey to the finger the sensa- 
tion of a softer, more doughy mass. 

In carrying out this iiianu'uvre of palpation, it should never be done forcibly, 
even after the mass has been positively recognised as focal, for it must not be for- 
gotten that a poitiou may he carcinomatous besides. Usually purgatives will be 
of assistance in this ease, and continued it ligations will soon clear up the diagnosis. 
Nevertheless, L must emphasize the fact that, aeeoiding to my experience, even after 
the action of purgatives and when the passage has become open, without the disap- 
pearance, of the, tumour , the tumour novel thcless may he nothing but a simple focal 
mass, as a softening may take place in the central part and the compact particles 
may remain inelosed in the walls of the bowel. The more frequently the physician 
has the opportunity of palpating focal tumours the more eertain his opinion be- 
comes, and I can only give the advice that no opportunity should he neglected to 
acquiie the necessary practice in the palpation of focal tumours. 

If the tumour in question is not at alt or only slightly movable , the 
decision of the question arises, whether there be a tumour of the lower 
part of the duodenum, or of the ca\um, of the ascending or descending 
colon (other parts of the bowel only provided secondary adhesions have 
taken place with immovable organs), and further, whether or not a fiecal 
tumour is present in this immovable portion of the intestine, carcinoma of 
the kidney, tumour of the mesenteric glands, a sacculated peritoneal exu- 
date, or even an ovarian tumour may now l>e mistaken for a cancer of the 
bowel. 

Tumour of the Kidney. — Tumours of the kidney and mesenteric 
glands 1 develop behind the bowel, and only when they have* attained great 
size may they he felt under the belly Avail. In their growth they push aside 
the intestines in so far as the movahility of the bowel permits; the ascend- 
ing and descending colon will occupy a position over and beside the tumour 
as a wide hand, and upon percussion the colon will give* a loud tympanitic 
note. In my experience the symptoms of stenosis of the bowel are absent 
even when the renal tumour has attained great development, in contrast to 
the condition in carcinoma of the intestine in which a narrowing of the 
lumen is certain to occur as soon as the tumour has reached greater dimen- 
sions. 

Sacculated Peritoneal Exudates. — The diagnosis is even more difficult 
between sacculated peritoneal exudates and cancer of the bowel ; especially 
the remains of a perityphlitis may he mistaken for cancer. Should these 
conditions occur in a case in which the development of the tumour is not 
known, especially in an aged patient, and in which the peritoneal masses 
of exudate have become hardened, the diagnosis may be simply impossible, 
unless the presence of blood in the fares and the growth of the tumour 
without giving rise to new inflammatory phenomena make the presence of 
cancer of the bowed likely. Occasionally the diagnosis is aided by the ap- 
plication of poultices; the chronic peritoneal exudates become smaller 
under their vise, whereas the carcinomatous nodes grow rapidly. 

Ovarian Tumours. — Small ovarian tumours may give rise to errors in 

1 Regarding the diagnosis of special tumours of the abdomen, reference will be 
found in the special chapters treating of these conditions. 
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diagnosis; mistakes may be avoided by remembering the round, ball-like 
tumour of the ovary, it being deep-seated and demonstrating its connection 
with the genital apparatus. 

Determination of the Portion of Bowel Implicated by the Tumour. — As 

a rule it is not difficult to determine which particular pari of the bowel is 
implicated by the more or less immovable tumour . Statistics show that 
carcinoma of the largo intestine (cxclusixe of carcinoma of the rectum) is 
very much more frequent, about 8-10 times, than carcinoma of the small 
intestine; we must then alwnxs remember that in making a diagnosis of 
cancer of the small intestine we are diagnosticating a comparatively rare 
affection. The localization of the tumour is materially assisted by allowing 
water to flow into the bowel or by filliny the bowel with gas. under control 
of inspection and palpation of the abdomen, in this manner it may be de- 
termined how high up we are enabled to (ill the intestine. 

' Chronic Infiltration of the Intestinal Wall. — It is worth mentioning that not 
rarely chrome in flam mat <» tj infiltration of the wall of the intestine may give rise to 
mistakes. This is especially true if it occurs in the region of the sigmoid flexure. 
A fiat, uniform, long-drawn-out increase in resistance directly favours chronic in- 
flammatory infiltrations of the intestinal wall; Hie more frequently these are felt 
the better they are appreciated as inllaiumatoiy thickening of the wsfll of the intes- 
tine, and in my experience they are by no menus rare. 

Rectal Carcinoma.— While flic diagnosis of cancer of the bowel from the 
duodenum downward frequently gives rise to great difficulty, the diagnosis 
of cancer of the rectum is fortunately all the easier. A simple digital 
examination almost alx\ays is sufficient to determine its presence with cer- 
tainty. Very rarely is the cancer situated so high up that it cannot be felt 
by the finger. Should this, howexer, occur, bimanual examination or the 
introduction of the hand during chloroform narcosis will establish the diag- 
nosis. In the earlier stages of the development of the carcinoma small 
hard nodules are felt m the wall of the rectum, over which the mucous 
membrane cannot be pushed with case; later the lumen of the rectum forms 
a hard, funnel-shaped resisting (‘anal nnrrnxvmg at the top. In other cases 
the introduced linger reaches a round plug-like mass, more prominent at 
the lower part and having great resemblance to the vaginal portion of the 
uterus. The new growth as a rule is very hard, uneven and ulcerated, so 
that the examining finger is withdrawn covered by blood and putrefactive 
material. 

Causes leading to the Examination of the Rectum for Carcinoma. — Should the 
patient complain of pain in the rectum during the net of defecation, of tenesmus, of 
frequent and incomplete evacuation of the fu»ces. of occasional presence ot blood and 
mucus without fa»eal material, of pains in the lumbar region, and of hrmorrhoids , 
it is the duty of the physician to make a digital examination of the rectum. Hem- 
orrhoids develop as the result of the difficulty with which the venous blood returns 
from the wall of the rectum, partly due to the new growth and partly to the en- 
gorgement and the pressure of the fsreos over the narrowed area. But rarely arc harm* 
orrhoids absent tn toto in carcinoma of the rectum, even not then if the other 
symptoms are but ill defined. For a lony time , therefore , / followed the rule that 
in every case in which haemorrhoids were j/rcsent to make a rectal examination for 
cancer . In this manner 1 have been able to discover many carcinomata of the rec- 
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turn in which the HymptcmiM were latent. In rare cases scfatica, strangury, etc., 
lead to a rectal examination; also a doubtful or well -developed carcinoma of the 
liver should lead to an examination of the rectum. This was taught me recently 
by a very striking case. I ndcr some circumstances the primary cancer of the rec- 
tum is so small that it yires rise to absolutely no symptoms, whereas the secondary 
cancer of the li\cr attains commons dimensions, and may so dominate the entire 
pathological picture that the examination of the rectum is entirely neglected. 

Differential Diagnosis in Cancer of the Rectum. — After the tumour of 
the rectum has been demons! rated, it is our next duty to determine whether 
it lie benign or malignant. On the whole, this is more of a theoretical than 
a practical question, as in those eases in which a hard tumour is detected 
in the rectum (occasionally myomata, lipomata, etc., are seen) it is almost 
exclusively carcinomatous. 

Rectal Polypi. — It is not difficult to distinguish rental polypi from car- 
cinoma. The polvpi arc mostly seen in children, give rise to diarrhoea and 
muco-lucmorrhagic discharge and during defecation appear externally, so 
that they may be noted at the anus, or are torn from their pedicles, and 
passed wit h the stool. In contrast to carcinoma, they are smooth and 
soft; if they have ever been felt, they can scarcely be confounded with 
cancer. 

If the carcinoma of the rectum upon digital examination fails to show 
the characteristics which arc common to it, it is advisable in such cases 
to excise a small portion of it and subject it to microscopic examination, 
to determine the nature of the tumour Finally, it must he mentioned that 
the rectum is comparatively frequently Hie seat of carcinoma and that the 
various portions of the intestines from above downward are increasingly 
affected bv cancer, so that the small intestine scarcely show's 5 per cent, the 
cimiin and colon 15 per cent, and the rectum fully 50 per cent of all can- 
cers of the bowel — a condition that should be of value in the diagnosis. 

| Sarcoma of the intestine's is of rare occurrence. It appears in early 
life, but ma\ he seen at all ages. The sarcoma originates from the sub- 
mucosa or from the deeper layers of the intestine 1 . The symptoms are the 
same as in carcinoma. | 

[While the results obtained by the X-rays arc still doubtful, neverthe- 
less resort should he had to this aid in the diagnosis of all obscure cases. 
Only an expert, however, should handle the apparatus.] 

ENTEROSTENOSIS - INTESTINAL STENOSIS — OCCLUSION 
OF THE BOWEL— ILEUS 

But few diseases require so careful a consideration in their diagnosis on 
the part of the physician as enterostenosis. According to his diagnosis, the 
physician is called upon to decide regarding a dangerous operation, at times 
the only remedy which will save the patient's life. Tims the neglect of the 
ojjcration or its unnecessary performance may in either instance prove fatal! 
Not that the diagnosis of enterostenosis is so difficult — the symptoms are 
so conclusive and so characteristic that doubts as to the affection are hardly 
possible. As a rule, the question to decide is the situation and the nature of 
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the intestinal obstruction , and the complications that have arisen, which 
require or contraindicate an operation. 

Diagnosis of Intestinal Obstruction.— The establishment of an actual 
obstruction of the bowel is then the primary requirement of diagnosis. 
According to the degree of the obstruction, the symptom-complex will vary 
from, a slight difficulty in the discharge of the fa»ees up to the severe, dan- 
gerous picture of complete intestinal obstruction. Fcecal retention occurs 
suddenly, or its onset may bo gradual, as infrequent faecal discharges may 
precede the catastrophe. 

Ribbon Shape and Other Forms of Feces. — The fu'eca may have, for some time 
previously, appeared flat pressed or in the shape of small globular particles, and 
resembling the ficces of sheep, an arrangement of the fjreal muss that in my ex- 
perience has hilt slight diagnostic value. Without olist ruction of the bowel the 
f trees may have this shape, as a result, obviously, of an intermittent strong con- 
traction of the bowel, but onl a > continued for slioit distances, or, in rare instances, as 
a result of relaxation and contraction of the sphincter uni. 

Results of Obstruction of the Bowel. — -The obstruction to the peristaltic 
action of the contents of the intestine causes an accumulation of fieces and 
gases above the constricted area, resorption can no longer take place, hence 
they accumulate. The entire abdomen, or only portions, appear bloated . 
If the large intestine is filled with compact fieeal masses, the contours of the 
coils of the large intestine appear as hard thick pads, which appear raised 
compared to the rest of the abdominal parts. The contents of these pads 99 
at times are bard as stone, tumour-like masses, at times the mass gives a 
more elastic sensation, which may easily Ik* distinguished from a neoplasm, 
as the extension of these pads is elongated and shows the shape of 
greater intestinal tracts; naturally the bowel filled by these masses of fseces 
gives a dull note on percussion. The patient is anxious, complains of great 
pain in the abdomen; the bowel is seen in u stormy peristaltic " action, in 
battle with the obstruction, and the fluid and gaseous contents of the 
intestine are heard distinctly being mo\ed about above the narrowed area, 
whereas no flatus /tasse* below . If the closure is complete, phenomena 
occur that are even obvious to laymen as exceedingly dangerous (Miserere). 

Ileus — Miserere — Faecal Vomiting. — Distention of the abdomen ad 
maximum , collapse, coldness and cyanosis of the extremities, feeble pulse, 
eructation of foul-smelling gases are manifest, also vomiting, which is at 
first greenish , due lo bile , later resembling fares and having a faral odour , 
as the thin fieeal masses which have collected at the point of occlusion take 
the direction of least resistance, then ascend, reach the coils of intestine 
contiguous to the stomach, finally regurgitate into the stomach, and arc 
partly also drawn into the stomach by the act of vomiting. 

Urinary Changes. — The amount of Urine passed is diminished . and this 
is all the more marked the higher up the occlusion of the intestine occurs. 
The excretion of indican is increased, especially in occlusion of the small 
intestine, but this is not the case in obstruction of the large intestine. 

According to Fleischer, the increase of indican excretion in the urine in ob- 
struction of the small intestine occurs in the following manner. Mot. the mother 
substance of urinary indican, is formed in the large intestine, as is well known, and 
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is the product of the putrefaction of albuminous substances. As the chyme which 
passes from the small intestine into the large intestine under normal conditions con- 
tains only comparatively little putrefactive albumin substance, the excretion of in- 
dican in the urine is ulso slight and remains so, provided the large intestine is ob- 
structed. The conditions are, however, changed if the obstruction affects the Hinall 
intestine! Here a chyme rich in albumin stagnates, which is prepared by the pan- 
creatic juice for putrefaction ami the production of indol (compare also p. 222) 
which produces an increased excretion of indicun in the urine. 


.Both changes of tin* urine*, mentioned above regarding the* diagnosis 
of the position of the occlusion of the gut, art only in general according 
to the rule just given, and it must not he forgotten tluil a complicating 
peritonitis may also produce an increase of the indican in the urine. The 
latter may also give rise to albuminuria, hut this may la* a symptom of 
enterostenosis, as soon as, owing to the shock, a diminution of blood 
pressure occurs, and with this a lessening of the urinary secretion gives 
rise to the appearance of albumin in the urine. 

Differential Diagnosis. — The picture of stenosis of the bowel, respect- 
ively of occlusion of the gut, is so marked that only in the rarest cases can 
there be a question of doubt. A rule poisoniny with vomiting and collapse, 
ijallstone, renal, and intestinal colies, the pressure phenomena of com- 
pressed movable kidney* may at find glance resemble obstruction of the 
bowel; ho\vc\er, these affections lui\c hut a few of the phenomena (the col- 
lapse, the vomiting, oliguria and the abdominal pains) in common with 
occlusion of the gut. As soon as the entire s\ mptom-eomplex is considered 
in tolo and is analyzed, it is impossible to make a mistake*. 

Perityphlitis. — The condition may more easily he confounded with 
acute perityphlitis , as in this affection there is, also, onset witli pain, vom- 
iting, constipation and a palpable* tumour. The position of the* tumour 
and the accompanying disturbances of sensation in the right leg, the con- 
centration of the pain to the oa»eal region and the fever, all serve to guide 
the diagnosis in the proper direction. We have already called attention to 
the fact that a complete ileus may occur during Bio course of perityphlitis. 

Peritonitis. — Peritonitis also lias some points of resemblance to obstruc- 
tion of the bowel. The collapse, the tympany and painfulness of the abdo- 
men, and the vomiting are common to both conditions; constipation and 
an increase of the excretion of indican in the urine also occur in both dis- 
eases. But the diffuse tenderness of the abdomen, which is increased by 
the slightest pressure, the absence of risible peristaltic waves in the course 
of the intestines , lateral dulnesa of the abdomen, the presence of fever 
from the onset, pain upon urination and the almost regular absence of fa»cal 
vomiting in peritonitis, are all points of importance in differential diag- 
nosis. Naturally, it must not he forgotten that in the course of obstruc- 
tion of* the bowel a secondary peritonitis arises, and then the symptoms 
of both conditions are present side by side. Of importance in the differ- 
ential diagnosis between ileus and peritonitis, finally, is the observation of 
the development of the disease and of the aetiology, as in the ease of peri- 
tonitis there will be found a preceding gastric or intestinal affection, and 
in the female sonic affection of the genital apparatus, etc. 
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The physician must never content himself with a diagnosis of entero- 
stenosis. Rather is it his duty to determine where the obstruction is located 
and its cause. The therapy of the affection depends in groat part upon the 
decision of these questions. 

Diagnosis of the Position of the Stenosis— Method of Examination. — 

Regarding the position of the obstacle to the forward movement of the 
contents of the bowel, the hernial ring should always be first examined in 
order to determine whether there be a strangulation or not. A neglect 
of this precaution on the part of the physician is equivalent to criminal 
negligence! After the hernial rings have been found unobstructed, an 
examination of the rectum is to he made and, in the case of the female, uu 
examination of the vagina also. By means of (especially combined) ex- 
amination per vaginam , changes in position and size of the uterus, ovarian 
tumours etc., may be determined which may give rise to stenosis of the 
intestine; from the rectum , neoplasms of the large intestine as well as tu- 
mours which arise 1 in the* bladder or prostate or project into the pelvis, 
may be detected. An invaginated portion of the bowel may under some cir- 
cumstances be felt in the rectum, which may even appear externally at 
the anal opening as a prolapse 1 of the bowel. Besides, not only a positive 
result, but the fiiet. of finding the rectum empty, as far as flic linger can 
reach, is of importance; and. further, by the introduction of a rectal bougie 
or, better even, by the inllation of the large intestine h\ means of air or 
carbonic-acid gas (which is possible up to the ascending colon) or by 
means of pouring water into the bowel, while simultaneously percussing 
the lower intestines, it niav be noted whether tin* hitter are uniformly and 
rapidly filled with gas or water, as the ease ma\ he, and therefore below 
the obstruction. The quantity of water that will flow into the bowel is 
also of value in the diagnosis, in determining the seat of the stenosis in the 
large intestine. For example, if not more than half a litre of water can he 
introduced after repeated trials, this is in fa\our of an obstruction of the 
rectum; and, rice versa , if sexeral litres can In* poured into the intestine 
and they are retained, it may be assumed that the* stricture is above the 
rectum, probably abo\e the sigmoid flexure. In the majority of eases this 
method of examination is sufficient ; in some eases it may he advisable to 
explore the rectum with the entire hand, the patient being under the influ- 
ence of an anaesthetic. 

Inflated Coil of Intestine in Front of the Obstruction. — If the seat of 
the obstruction or occlusion of the intestine cannot he determined by the 
method just described, the minutest examination of the abdomen is now 
to be undertaken. Great attention must be paid to inspection , the degree 
of meteorism and possible intense intestinal movements should he ob- 
served, especially as regards their more decided development in certain 
regions of the abdomen. It is specially important, as newer investigations 
have taught us, to observe the condition of the intestines lying in front of 
the stenosed area. The peristalsis must be determined and it must be 
investigated whether this is always in the same direction, and only reaches 
a certain point. Furthermore, the coils of intestine in front of the obstruc- 
tion are to be observed. In cases of acute strangulation , a localized immov- 
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able distention of the intestines without peristalsis occ urs, even after a 
brief period, in the region of the incarcerated intestinal coil (“fixed im- 
movable, inflated intestinal coil ”), to which v. Wahl was the first to call at- 
tention. The inflated intestinal coil is pressed towards the belly wall, and 
produces a partial asymmetrical bulging. The inflated wall of the intes- 
tine, on account of its increased tension upon percussion, does not give the 
ordinary intestinal note 1 , but a deep non-tympanitic sound. I emphasize 
the fuct, that the inflated, fixed intestinal coil shows no peristalsis. Before 
complete rest occurs in the inflated intestinal coil which is situated in front 
of the obstruction, according to Schlange, peristalsis may also he noted in 
the tympanitic gut (“ inflated , fixed intestinal coil tcilh peristalsis ”). This 
latter behaviour is also a symptom which occurs in acute intestinal occlu- 
sion and shows its situation, but it is not (Naunyn) a certain symptom of 
the existence of a strangulation, as it also takes place in acute ileus with- 
out strangulation. This limited, on the whole slight, peristalsis must 
not be confused with the very strong, marked peristalsis the direetion of 
which may be definitely determined in that it runs towards the obstruc- 
tion, as usually occurs in chronic stenosis, especially after the wall of the 
gut has become hypertrophied. 

The results of percussion (dulness, high position of the diaphragm, 
etc.) and the auscultatory proof of a more or less restricted, uniform loca- 
tion of the borborygmi may be utilized in the diagnosis. The composi- 
tion of the vomit and of the urine must he considered; it is important 
to investigate wild her the vomit contains the unchanged, or at most the 
biliary, contents of the stomach, or whether faval masses are contained in 
it, whether the amount of urine is scanty or approaches the normal and 
whether the amount of indican is slightly or markedly increased in quan- 
tity. Finally, an attempt should he made, b\ the use of a salt solution in- 
jected into the rectum, to produce an evacuation, a measure which is indi- 
cated also from the therapeutic standpoint; attention ought then he given 
to the character of the stool, whether it he in great quantify, wind her the 
fa»eal masses are formed or not, wherefrom there may he concluded, if the 
picture of the intestinal stenosis has not been changed, that the obstruction 
is situated high up in the bowel. 

Stenosis of the Colon. — If meteorism is marked and uniformly distrib- 
uted over the abdomen and is even found in the lateral regions, if there 
are to be felt voluminous fsvcul masses that may attain the thickness of an 
arm and give a dull note oil percussion, which are unaltered, as regards 
their size, by injections of wafer into the rectum, if there be faecal 
vomiting and the amount of indican is not increased in the urine, an 
obstruction of the lower portion of the colon is to be thought of, and this 
is the -more likely if the collapse is not very marked and the amount of 
urine is not especially decreased, which are all symptoms in obstruction 
of the colon. 

In contrast to this ! If the meteorism is slight and localized to the epi- 
gastrium, the stomach dilated, whereas the lower and lateral portions of 
the abdomen appear to be retracted, if the meteorism varies with the vom- 
iting, if retraction of the epigastrium occurs subsequently to the vomiting 
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and injections produce large quantities of faeces without altering the 
morbid picture, if the vomit varies between being faecal and non-ftecal in 
character (due to the presence of the chyme for a longer or shorter inter- 
val above the seat of obstruction), stenosis of the duodenum or the upper 
portiqn of the jejunum may be assumed. In keeping with the rapid occur- 
rence of this dangerous form of intestinal obstruction aifecting the upper 
bowel, is the high grade of collapse and oliguria ; the urine may contain 
large amounts of indican. 

Occlusion of the Ileum and Caecum. — Between these two extreme clin- 
ical pictures is found the symptom-complex which denotes occlusion of 
the ileum and aecum. Here the middle portions of the abdomen are tym- 
panitic, whereas the parts corresponding to the colon are retracted, until a 
marked extension of the upper intestines causes the latter to overlie the 
colon and the nietcorism then becomes general and uniform. The vomit 
is faecal in character, collapse and oliguria soon follow. 

By means of the symptoms and signs just mentioned, the position of the 
intestinal occlusion may he determined with some degree of certainty at 
least at the onset of the affection. 

Complicating Peritonitis. — Luter, aa linn already been indicated,. the character- 
istic symptoms are obscured. The diagnosis ns to locality of the obstruction be- 
comes uncertain, e\en imjiossible, w hen pn itvuitis occurs. The examination becomes 
\ cry diflieult if the mctcnrism becomes general owing to peritonitis : if peristalsis 
censes, the quant ity of urine deer eases, the amount of indican excreted increases, and 
collapse assumes more marked dimensions. 

Diagnosis of the Nature of the Stenosis causing Obstruction. — After an 
opinion of f he probable seal of the stenosis has been formed, the question 
must now be decided. What is the nature of the obstruction? This question 
is often answered even with greater difficulty than that as to the position 
of the obstruction. In many instance* nothing more than a probable 
diagnosis can lx* made. 

Examination of Vagina, Rectum, and Hernial Rings .— 1 The diagnosis 
is certain if the obstruction can lie felt from the vagina or rectum, there- 
fore, if tumours are present which originate from the* sexual organs, from 
the pelvis, or from the* rectum, or intussusceptions , accumulations of fivees 
in the rectum, which are palpable* as hard masses without the finger en- 
countering an obstruction or a narrowed passage before the obstruction is 
reached; coprostasis of a marked degree occurs in the aged, as a rule. An 
incarcerated external hernia is easily detected upon close examination. 

Examination of the Abdomen. — If nothing can be detected in an ex- 
amination of vagina, rectum or hernial rings, which may he* the cause of 
the obstruction, the next to lx* considered is whether the condition of the 
abdomen can give any clew to the difficulty. 

Tumour in the Abdomen. — The proof of a tumour in the abdomen is 
of great value in the diagnosis. It must not be forgotten that the fa*eal 
mass which gathers around the tumour may give the hand a sensation 
similar to that of the tumour causing the obstruction. A neoplasm should 
be suspected if, in the presence of a tumour in the abdomen, cachexia exists, 
and irregularities concerning the evacuation of the faeces have preceded the 
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occlusion of the put and if the peripheral lymph glands are enlarged. The 
diagnosis becomes certain if, as occurs in rare eases, small particles of the 
neoplasm are passed with the fseces. 1 * * * * * The composition of the ficces is always 
to be observed, ns pieces of an enterolith are also occasionally passed in 
the fivces, as well as (/all-stones. In esse these conditions arc found, they 
might he looked upon as the cause of the obstruction. Obstruction due to 
gall-stones is likely, provided the symptoms of gall-stone colic have preceded 
the ileus and jaundice has boon an element in the case. In such instances 
a gall-bladder filled with stones or a hard mass in the bowel may he felt 
through the abdominal wall or from the rectum, and periods of obstruc- 
tion to the passage of the ficces may alternate with periods in which the 
fanes pass. 

Intussusception. — Of the tumours which may be felt through the ab- 
dominal wall, intussusceptions are the ones which most frequently allow 
of a correct diagnosis, not only on account of the peculiarity of the shape 
of the tumour, hut also on account of some symptoms which arc absent in 
other varieties of intestinal occlusion. 

Intussusceptions, which are most frequent in infancy and arc iloo- 
csocal, as a rule, i. e„ invaginations of the ileum and esmim into the colon, 
begin suddenly or follow an overloading of the bowels with indigestible 
foods. There are, marked colic , vomiting, collapse, and diarrhcea, the stools 
being ha'inorrhayir-purulent , as the intussusception causes venous engorge- 
ment ; with this there is commonly tenesmus. The invagination as such 
docs not present itself from the onset, as a rule, hut only in the course of 
the ileus as a palpable sausage-1 ike. 8 somewhat coarse, tumour (usually in 
the region of the sigmoid flexure or of the cieeum). This is at one time 
more, at other times less, plainly to he felt, especially distinctly and hard 
when the tumour was palpated for some time, or possibly when violent, 
spontaneous, colicky pains preceded the examination (Liehermeister) ; it 
may migrate downward in the course of the disease 1 and, finally, he felt in 
the rectum with the finger. Sometimes the invaginated portion of intes- 
tine becomes gangrenous and is discharged with the f.Tces; the anus is 
patulous. Of importance for t ho differential diagnosis are, above all, the. 
cylindrical linn on r , llir change in consistence and position of the same , and 
the mnco-lurmorrharjic diarrhav , as the latter is always rarer in other 
forms of enterostenosis, at most appearing after incarcerations, in ileus 
caused hv foreign bodies, and in torsion of the axis. 

Torsion of the Axis, Formation of Knots and Invagination. — The lat- 
ter, torsion of the oris , also the formation of knots and invagination , are 
most difficult to diagnosticate. They are to he thought of if the causes 
mentioned so far of intestinal occlusion can ho excluded in the diagnosis, 
and if, furthermore, certain points in the pathological picture allow the 

1 Rogaiding the details of the diagnosis of cancer of the bowel, reference should 

be had to the chapter treating of this condition. 

•If a tumour of the bowel causes the intussusception, the form of the swelling 

may be different from the typical sausage shape; vice versa , in simple inflammation 

of the intestinal wall an elongated tumour may be felt, cylindrical in shape, which 

may resemble that of intussusception. 
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assumption, at least, of one or the other form of those intestinal obstruc- 
tions. 

Common to all of thorn is the acute course of the ileus irith severe collapse , etc., 
and the fact that the health of the patient teas not materially disturbed previously. 
As to the objective symptoms, Attention may again be called to Wahl's symptom, 
“ the fixed, motionless, inflated intestinal coil.” Otherwise, there can be no ques- 
tion of un even approximately certain differential diagnosis between invagination, 
formation of knots, and torsion of the axis (most frequently around the mesenteric 
axis at the sigmoid llexure). 

Pseudoligaments as Causes of Invagination — Diaphragmatic Hernia. — Pseudo - 
hyammts, and with them an anatomical basis for invagination, which is created by 
them in the abdomen, may be thought of in individuals who have recovered from 
peritonitidcs, especially pciitvplilitis, perimetritis, etc. 

Easiest to be diagnosticated of the internal hernia* are diaphragmatic liernirr, 
which are brought about by severe traumatism, although, according to Lcichten- 
stern's compilation, the diagnosis was made coucctly in scarcely - per cent of the 
cases. The following symptoms were found in such cases: The affected half of the 
thorax bulged out. was impeded in respiration, pectoral fremitus was suspended, 
the rcspiratoiy murmur metallic — symptoms which the rare occurrence of diaphrag- 
matic hernia has in common with pneumothorax (see p. lfU). However, apart 
from eventual symptoms of enterosteiiosis, certain manifestations are directly in 
favour of hernia: The change of percussion, the sound which, according to the posi- 
tion and fulness of the intestines which are in the thoracic cavity, is either tym- 
panitic or dull, the absence of a regular change of a dull and a high percussion 
note upon change of posture of the patient, and, finally, the metallic intestinal sounds 
which depend upon peiistalsis and easily betray their oiigin in the intestines. 

Nervous Ileus. — Finally, it may bo emphasized that cases of ileus are observed 
occasionally in which neither lapaiotomy nor autopsy will show any anatomical 
changes in the intestines, or even a simple peiitonitis. Ileus in such cases is not 
hiought about upon an anatom ico-mcchanical, but upon a nervous, basis (“dynamic” 
paralytic ileus). 

Paralytic Ileus. — Tt is to be assumed in such cases that ceitain portions of the 
intestines become paralyzed, cease to pass the contents of the intestines on, and be- 
come inflated by nicteoi ism, thus possibly causing pressure and stenosis ot adjacent, 
tilled, descending intestines, this piocess, and especially the iiisudieieney of the in- 
testinal musculai activity, may be the cause of the ileus formation. Such a nervous 
paralytic ileus is to be thought of if ileus symptoms develop in the course of peri- 
tonitis 01 in persons who have sullered fiom shock in seveie operations, or who 
even have become exhausted by physical and mental overexeition, or are highly 
nervous and h\steiieal. This nervous ileus has been obseived to occur undci such 
ciicuinstances, but its diagnosis should only be made if none of the above-discussed 
anatomieo-niechanieal causes can bo found for the occurrence of ileus in the given 
case. 

Spastic Ileus. —Ileus may also, according to my opinion, be brought about 
( spastic ileus) by intestinal spasms, although very rarely, the same as by paralysis. 

T have recently observed such a case in a hysterical woman. The patient sufTered 
from nervous vomiting, with good stomach digestion and moderate HC 1 contents of 
the gastric juice. It was observed one noon that the yellowish-gray vomit, which 
at other times presented the usual appearance of the stomach contents, had a de- 
cidedly fa*cal odour. A purge caused repeated stools, but no flatus was observed 
for two days. Palpation of the abdomen showed a very remarkable condition: The 
abdomen was not tympanitic, but a hard, cord-like swelling, the size of a little 
finger, was distinctly felt, which extended over the entire abdomen from the ccpcum 
to the sigmoid flexure and which showed the course and contours of the entire colon 
and flexures; the rectum did not prove to be contracted upon digital examination. 
There can scarcely be any doubt of the fact that a spasmodic contraction of the 
entire large intestine was present in this instance. But, if this is the case, it can- 
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not be understood why the facal vomiting should not be made dependent upon it, 
because the faces will take the direction of the least resistance. The contraction of 
the intestine disappeared after two days; the same condition reappeared about eight 
or ten days Inter. Hut this time the transverse colon was contracted in a cord-like 
manner, and tin* patient again vomited masses with an exquisitely facal odour on 
this and the following days. 

It is not very easily possible, in my opinion, and not advisable to go 
further in the differential diagnosis than is about in keeping with the 
above explanations, because finer-spun “ provisional diagnoses” which con- 
cern the anatomical eau^e of intestinal occlusion, are naturally hound to 
be much oftener wrong than right ami, therefore, are of no value. 


NERVOUS INTESTINAL AFFECTIONS 

The same causes which are active in gastric affections, are also promi- 
nent in a very considerable portion of intestinal diseases, that is, they arc 
of a nervous origin, i. e., it is a question, in the various intestinal maladies, 
of pathological conditions which can be ascribed exclusively to disturbances 
of the function of the intestinal nerves, and in which nothing can he found 
anatomically that would contradict the assumption of an exclusive affection 
of the intestinal nervous system. Ilo\\e\cr, we are not yet able to differ- 
entiate the various forms of the nervous diseases of the intestines as dis- 
tinctly as wo have recently succeeded in doing witli nervous diseases of the 
stomach. The types to he classified of disturbances of the function of the 
intestinal nerves would he, according to the presence of an increase or 
decrease of the reaction of the intestinal nerves, cases of 
Increase or decrease of contractility. 

Increase or decrease of sensibility. 

Increase or decreas( of intensity of secretion. 

Examples of all three categories can he found in the pathology of the 
intestines, or indications are found, occasionally at least, that those forms 
of nervous disturbances of the intestinal activity may occur. 

Physiology of the Function of the Intestinal Nerves. — in order bettor to under- 
stand the neuroses of the inlestinc, it is necessary to give a brief sketch of the influ- 
ence of the nerves upon intestinal mo\ einents. The plexus niyentericus, which is 
situated between the longitudinal and circular miiMCular layers, is the anatomical 
centre of movement of the intestine, and as such it essentially guides the intestinal 
movements. Irritation of the same, and with it peristalsis, m brought about by 
blood which is jioor in oxygen and rich in CO., also by direct irritations (which 
strike the intestinal wall and are thus transmitted to the plexus myentericus ) , but 
especially also by the products of decomposition, particularly the acids of the intes- 
tinal contents. If the irritation ads constantly and violently , a state of relaxation 
an intestinal paresis with suspension of peristalsis , occurs . The paralyzed muscula- 
ture no longer offers any resistance to the intestinal gases, the intestine will be in- 
flated (meteorism). Of the peripheral nerves, it is the pneumogastric nerve which 
acts upon the intestinal movements in the sense of an increase of peristalsis, but. 
the splanchnic nerve acts as a nerve of inhibition — i. e., its irritaton suspends the 
intestinal movement so long ns the blood 1ms not become venous; in the latter case 
the inhibitory fibres of the Hplanehnie nerve relax. This nerve is, at the same time, 
the sensory and also the vasomotor nerve of the intestine , inasmuch as its irritation 
causes a stenosis, its severing a distention of the intestinal vessels. There can be no 
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question that the central nervous system also exerts an influence upon the move* 
ments of the intestine, as has been shown by the experimental investigations of 
Bechterew into the function of the optic thalanii, and of J. Pal into the position in 
the spinal cord of the inhibitory centres for intestinal movements. 


MOTOR NEUROSES OF THE INTESTINE 

NKKYOl’K DIAKR1KEA 

There are pathological conditions of the intestines in which an in- 
creased peristalsis takes place upon a purely nervous basis . The cause 
of their occurrence should be looked for in the fact that abnormal con- 
tents of the intestines exert a mechanical or chemical irritation upon the 
nervous apparatus of the intestine, without causing an inflammation. An- 
other reason is that the nerves in general, and especially the intestinal 
nerves, in consequence of neurasthenia or hysteria may be thrown into a 
more labile state of irritation, so that they are very liable to react upon 
weak irritations which, otherwise, are iml able to call forth a more marked 
peristalsis. It is characteristic diagnostically of such " nerrous diarrhtvas” 
that in the former case, in which abnormal irritations affect the nerves of 
the intestinal wall, the dmrrlura disappears rapidly and abnormal admix- 
tures to the dejections, such as blood f large quantities of mucus and others, 
which point to anatomical changes in the intestinal wall, are abse.nL If, 
on the other hand, such an increased lability of the nervous reaction can be 
assumed, diarrhoea can always be easily produced by psychical impressions; 
sensations of vertigo depending upon the intestine mav occur at the same 
time, or other nervous symptoms may be found in the pathological picture. 
The fact that diarrluea in such cases disappears as quickly as its onset was 
acute, is in favour of an unchanged intestinal mucous membrane. 

It must not be forgotten, in judging whether we may conclude iijkmi increased 
peristalsis from the frequency of the stools in the given ease, that the number of 
regular defecations in the normal individual fluctuates within a wide range* — i. e., 
that some people have normally two, in fact three, movements daily, others again 
regularly only one every second or third day. Therefore, in individuals of tiie hitter 
category, with usually very slow initation of peristalsis, it may Ih\ upon the onset 
of nervousness, that a defecation which occurs once a day is an abnormal event and 
the expression of pathological irritability of the intestinal nerves. 

Nervous Diarrhoeas in Children. — The category of nervous diarrhoeas also em- 
braces some eases of infantile diarrhavs , especially those which are combined with 
eruption of the teeth , piovidcd no error of diet, or some similar fact, can be demon- 
strated as the cause of intestinal catarrh which accidentally accompanies teething 
in the given case. That diarrhoea, especially, which recurs witli every eruption of 
a tooth, speaks in favour of a nervous diarrhoea, brought about reflexly. 

Nervous Diarrhoea in Hysterical and Tabetic Patients.— in adults, it is espe- 
cially among hysterical patients in whom a decided predisposition to nervous diar- 
rhoeas exists; they occur in stages of great excitement, to disappear upon the occur- 
rence of more quiet periods. Tabetic patients may also suffer from profuse, uncon- 
trollable diarrhoeas, which can unquestionably be explained as " nervous.” The 
following case, which was observed in the Wiirzburg clinic, may serve as an example: 

Case of Nervous Diarrhoea in the Course of Tabes. — The patient was a railroad 
employ#, thirty-four years old, with most pronounced symptoms of tabes dorsalis, 
with frequent “ crises gastriques ” ( violent spasmodic pains in the gastric region, 
nausea, vomiting, etc.) ; he was ordered injections of corrosive sublimate, A vio- 
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lent gastric crisis occurred on the tenth day of treatment, which lasted not less than 
ten days, thib time — violent gastralgia with good appetite with undisturbed diges- 
tion. To this were added, on the eleventh day, profuse, uncont tollable diarrhoeas , 
10 to 40 in twenty-four hours. The firces were purely watery, without any trace of 
mucua . All kinds of styptics — tannin, opium, naphthaline, etc. — were administered, 
without success, until the diarrhoeas, which considerably debilitated the patient, 
ceased after a duration of three* weeks. 

PERISTALTIC UMIKKT OK THE INTESTINE (TORMINA INTESTINORUM) 

This is understood to be an affection of the intestine which is not rare 
in hysteria and hypochondriasis, in fact, occurring often in nervous indi- 
viduals in general, manifesting itself in the following manner: A cooing 
and borborygmus occur in the abdomen, the contents of the intestine arc 
rolled, with a loud noise, from one portion to the other, without ail evacu- 
ation from the intestine taking place. The patients are greatly molested by 
this peristaltic unrest, even if they do not suffer from subjective disturb- 
ances, sueli as a sensation of surging to and fro etc., because the loud intes- 
tinal sounds are \ery audible and are noticed by persons in their surround- 
ings; they may also, at times, prevent the patient from sleeping. The in- 
testinal movements may be visible and palpable if the abdominal walls are 
thin; the small intestine, preferably, is the seal of these “boisterous'’ 
peristaltic movements, which in the experiment were described as “ Tolling 
movements." No diarrhcea occurs, as the peristaltic unrest is restricted to 
the small intestine; on the contrary, the stools are mostly obstinately 
retarded in the affected persons. 

ENTEROSPASM 

This designates a spasmodic contraction of the longitudinal and circu- 
lar musculature of the intestine at the same time , which occurs in parox- 
ysms, while normally the contraction of the longitudinal and circular mus- 
cles occurs alternately, and upon this fact depends the occurrence of peri- 
stalsis. The effect of the spasm is the narrowing «f the intestinal lumen, 
which may lead to a disappearance of the same; it may be distributed over 
the greatest part of the intestine or limited to small portions of the same, 
thus causing varying clinical pictures. Enterospasm occurs as a symptom 
in intestinal affections, especially in acute enteritis; furthermore, in men- 
ingitis and in some cerebral diseases, as neurosis in the form of lead colic 
and also in hysteria and neurasthenia. If the contraction of the intestine 
is more or less diffusely spastic, the abdomen is retracted in a “scaphoid” 
manner ; if the enterospasm affects only isolated portions of the intes- 
tine, we see retracted areas of the abdomen besides bulged out portions, 
which latter are caused by accumulated faros and gas, and by the relaxa- 
tion of Jhe intestinal portion above the spastic stenosis. The natural con- 
sequence of enterospasm is constipation, from which the affected individ- 
uals suffer. Tt may even happen in very rare eases that spastic stenoses 
of the intestine cause ficcal vomiting (see page 337), as I have seen in a 
very remarkable ease of hysteria in which the entire large intestine could 
be felt as a hard tube, as thick as a finger ( spastic ileus). If faeces are 
evacuated through the intestine after the enterospasm has lasted for some 
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time, they appear in the form of ribbon-shaped or lead-pencil-shaped masses 
which are characteristic of spasm when entcrostenoses which are based upon 
anatomical changes can be excluded in the affected patients. Enterospasm 
is usually associated with intestinal pains (colic), probably in most cases 
caused by the irritation of the intramuscular sensory nerves. 

Spasm of the Sphincter Ani. — The morbid increase of contractility in 
the rectum manifests itself in a picture which corresponds to the special 
condition of the musculature and innervation of this portion of the intes- 
tine, and which deviates materially from that which we have described 
above. 

The farces which enter the rectum excite the sensory nerves of the rectum, and, 
with it, a rellex contraction of the sphincters which is transmitted by the ano-spinal 
centre of the lumbar marrow. Hut this contraction is retarded by inhibitory fibres 
which may be innervated from the cerebrum or by the will (the tracts of the in- 
hibitory apparatus, probably, extend from the optic thalanu through the pedunculus 
cerebri and the spinal marrow to the lumbar marrow), so that the focal column 
passes through the anus without effecting a reflex closure of the sphincter. The ex- 
ternal sphincter ani is innervated directly from the cerebrum. 

Increase of irritability, or irritability of the motor and sensory nerves 
of the rectum, and also the reduction or cessation of the innervation of the 
inhibitory apparatus will be followed by spasmodic closure of the anus , and 
we may at least try in a given case of “ proctospasm " to decide which 
nerve-tracts participate principally in the occurrence of a spasm of the 
sphincters. Proetospasm is seen in hinnorrhoids, fissures of the rectum, 
proctitis, affections of the bladder, of the uterus, etc., or, as a symptom of 
affections of the central nervous system, in tabes dorsalis and hysteria. 
The diagnosis does not offer any difficulties, because the spasmodic pains 
occurring during the attacks arc restricted to the* anal region, they impede 
defecation or render it entirely impossible. A digital examination cannot 
be made, because the finger cannot enter the spasmodically contracted anus. 


MOTOR NEUROSES OF A DEPRESSIVE CHARACTER 

Nervous Constipation — Intestinal Atony. — More* frequently than con- 
ditions of increased peristalsis we see a decrease of peristalsis with obsti- 
nate constipation and distention of the abdomen by the intestinal gases 
(atony of the intestine ), which depends upon a nervous origin; this affec- 
tion is most frequently found in hysteria. The fluid masses which fill the 
balloon-like, distended intestines, may sometimes be moved from one place 
to another with splashing sounds. The moteorism disappears as rapidly 
as it came, upon evacuation of thc^e, generally odourless, gases. Obstinate 
constipation is also found in diseases of the central nervous system, in affec- 
tions of the spinal cord and of the brain, and particularly in basilar men- 
ingitis. 

Constipation — Conditions of Engorgement. — Conditions of engorge- 
ment with accumulations of 0() 2 in the blood should, therefore, according to 
what we stated regarding the reaction of the plexus myentericus upon blood 
poor in oxygen, be accompanied with increased peristalsis, i. e., with nerv- 
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ous diarrhoea. The contrary is actually the ease. This is easily compre- 
hensible, as the physiological experiment proves, and as has been pre- 
viously stated, that permanent stasis of the blood in the intestinal vessels 
is followed by a supcrirrilation and, with it, by relaxation of the reaction 
of the nerves, paresis of the intestines. Chronic constipation in uncom- 
pensated cardiac; defects, in emphysema, etc., can be explained in such a man- 
ner. On the oilier hand, a diet which is different from the usual food may 
cause nervous constipation in so far as it exerts too small an irritation upon 
the nervous apparatus of the intestinal wall. We notice that this occurs 
also upon adherence to too uniform a diet, because this produces a gradual 
dulling of the irritability of the intestinal nenes. The effect of certuin 
foods and medicines can be explained in a similar manner. 

Characteristic of the nervous character of constipation, besides the 
above-named adiological factors, is a sudden cessation of constipation and 
the absence of abnormal admixtures to the stools, especially of mucous 
masses, which in the long run are never missed upon macroscopic and 
microscopic examination in chronic intestinal catarrh which is usually 
accompanied with constipation. 

Paralysis of the Sphincter. — A paralysis of flu* motor nerves of the rectum is a 
frequent oeeurrenee. The patients are not able to retain the fares, owing to de- 
ficient closure of the sphinctem. They aie lmund to yield to the piessuro and 
defecate upon (he slightest straining — i. e., coughing, sneezing, laughing, urination, 
etc. In mm e m.ukcd degiees ot paralysis, in which all influence ot the will power 
upon the sphincter am has hern lost, the anus i\ patulous and tares are contin- 
ually voided involuntarily, 'ibis is pi inci pally the ease in diseases of the spinal 
marrow, but also oeciii s in disturbances of the activity of the brain. 

SENSORY NEUROSES OF THE INTESTINES 

Movements of the intestine which take place quietly are not observed 
normally; the sensations of movement of the ingesta, accompanied with 
slight tugging in the intestine, etc., which occur in hysteria and hypochon- 
driasis and other nervous affections, might possibly ho ascribed to hyper- 
esthesia of the intestinal nerves. Only a more marked or even spasmodic 
contraction of the intestinal musculature manifests itself in a more or less 
painful sensation (colic). The splanchnic nerve is acknowledged by physi- 
ologists to he the sensory nerve of the intestine. The contraction of the 
intestinal musculature occurs usually in association with irritation of the 
sensory fibres, i. e., spasm and colic arc simultaneously present, as wc noted 
in the discussion of enterospasm. 

ENTERAUUA, MESENTERIC NEURAL01A, “ COLICA NERVOSA” 

Entgralgia. — A genuine neuralgia is also observed, besides the above- 
named colicky pains which arc caused by tetanic contraction of the intes- 
tinal musculature, in the region of the sensory nerves of the intestine, 
namely cnteralgia.. 

The neuralgic reaction of the sensory nerves of the intestine manifests itself in 
violent abdominal pains, which are usually of a tearing, pinching, or cutting char- 
acter, and which arc sometimes so intense that the patient is seen bent, with cold 
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extremities and n sin all pulse*. The* atulominal walls arc either retracted, if a span* 
inodie contraction of the niuscleH of the intestines is jointly present with irritation 
of the sensory nerves, or they are, on the contrary, disteuded. The musculature of 
the abdominal wall also usually participates in the spasm which then manifests 
itself in hardness and tension of the abdominal walls. As accessory symptoms in the 
picture of enteralgia we observe palpitation of the heart and sensation of oppres- 
sion, vomiting, hiccough and desire to urinate; sometimes even general convulsions 
accompany the neuralgic pain of the intestines. Enteralgia is characterized as neu- 
ralgia, partly by the periodic course and the sudden cessation of the pains and partly 
by its tctiology. It can be determined in the given case that either a very abnormal 
condition of the irritations which strike the intestinal all is present, thus ulfecting 
neuralgieally the scnsoiy nerves, or that an abnormal condition and ability of re- 
action of the intestinal neives proper exists, or that both conditions are simulta- 
neously present. Of the former I name helminthics (intestinal worms), foreign bodies 
(gall-stones, etc.), raid of the external skin, and, uliovc all, I rad intaxi ration , rarely 
arthritis, etc. An abnormal condition of the intestinal nerves and their reaction ns 
cause of the colic may be supposed in hysteria, in the colics oecuriing in spinal-cord 
diseases, in reflex colic ” due to diseases of the liver, kidneys, uterus, ovaries, etc. 

Differential Diagnosis. — The diagnosis of enteralgia is founded upon 
the marked pathological picture, the adiologual factors and, especially, 
upon the possibility of excluding pathologico-anntomicnl changes in the 
abdomen which also cause among their symptoms colicky pains. 

Exclusion of Inflammatory and Ulcerative Processes in the Intestines. 
— In the latter respect it is necessary, abo\e all, to differentiate abdominal 
pains, accompanied with inflammatory or uheratire processes , from purely 
nervous colics (enteralgia) which, according to our diagnostic description 
of these affections, should not he dilliciilt. It is true that tin* pains in 
enteralgia an* often decreased by pressure upon the abdomen, and usually 
increased with the inflammatory changes and ulcerative processes in the in- 
testines; hut this diffcrentio-diagnostie symptom is not always reliable, both 
in a positive and in a negative sense. 

Peritonitis. — On the other hand, the pain is surely never lessened by 
pressure upon the abdomen in peritonitis , which is sometimes to bo con- 
sidered diagnostically, especially when the colie is associated with nte- 
teorism. 

Gall-Stone and Kidney-Stone Colic. — A confusion with yaU-stonc colic 
or renal stone colic is prevented by the concentration of the pains upon 
their points of origin in these affections, as well as by tin* other symptom- 
complex of the same, to which we cannot refer on this occasion. A con- 
fusion of enteralgia with rheumatism of the abdominal muscles can only 
occur upon a very superficial examination. The painfulness of the abdom- 
inal mnsdes when held between the fingers, the intensify of the pains upon 
any pressure or movement, and their rapid disappearance upon tin* admin- 
istration of nntirheumatie remedies characterizes the rheumatic affection of 
the abdominal muscles so well that the diagnosis can always be made with 
certainty. 

Diagnosis of the Various Forms of £nteralgia. — After the diagnosis of a purely 
nervous colic has been dot ei mined, tl*c question remains which special farm of en- 
teralgia prevails. If it commences with vomiting and pains in the epigastrium, 11 a 
colica ab ingestia ” is to be thought of, and the vomited masses should be examined 
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accordingly. We should also look for intestinal worms, especially tapeworm frag- 
ments and ova in the stools, etc. Hysterical colic can usually lie recognised easily 
by the entire conduct of the patient, by the simultaneous presence of spasms, etc. 

Hysteric Hyperesthesia of the Abdominal Wall. — It occurs often, according to 
my experience, that in hysteria a hyporrrsthrsut of the abdominal wall is present be- 
sides enterulgiu, so that the question of an initial peritonitis suggests itself. How- 
ever, the very facts that the pressure upon folds in the skin is \eiy painful and that 
deep pressure is not felt more than superficial pressure, protect us from a wrong diag- 
nosis in such cases. 

The above statement shows sufficiently the iuqiortance of the fact always to 
inquire into the (etiology of the case when making the diagnosis of enteralgia. To 
mention an example, think of the consequences if a physician fails to investigate 
the possibility of lead intoxication in a case which picsents a purely nervous colic. 
Moreover, the morbid picture — the retraction and tension of the abdominal walls, 
the decrease of diuresis, flic liaid and slow pulse, the bluish-gray holder at the gums 
(paralyses are usually absent at this stage) is so characteristic that the mistaking 
of lead colic is always a very grave technical error. 

Neuroses of Sensibility of the Rectum. — It is not possible to state which 
portion of the intestine is affected l>; r the colic, but this is more of the- 
oretical than of practical importance. Only the neuroses of the sensibility 
of the rectum present — like the motor neuroses — a characteristic picture 
which is so different from that of other colics that their special diagnosis 
is possible. The pain in these cases is localized in the lowest abdominal 
and sacral regions, is associated with a violent desire to defecate, i. e., with 
pressing sensations in the rectum. It is a question of a neuralgia of the 
sympathetic nerve fibres of the plexus hannorrhoidahs, which are dissemi- 
nated in tlie lowest part of the rectum. The affection is found principally 
in individuals suffering from hemorrhoids (hemorrhoidal colic) and in 
nervous women. Indications of rectal neuralgias are also usually seen in 
tabes; if we ask these patients regularly, they almost always complain of 
pressure in the rectum, they have the sensation of “a wedge in the amis/’ 
etc. If the pains in the rectum are more- violent, they radiate to the 
perineum and to the genitalia. 

Intestinal Vertigo. — It is probably duo to an increased irritability of certain 
nerve tracts, which are in connection with intestinal nerves and which transmit the 
sensation of vertigo, that some patients with intestinal diseases suffer from vertigo. 

I have treated a patient in whom the passage of the fireal column caused vertigo, 
and in whom it was possible to produce the latter sensation artificially by a digital 
examination of the rectum as well. 

SENSORY NEUROSIS OF A DEPRESSIVE CHARACTER 

Conditions of Decrease of Sensibility. — The occurrence of a decrease of 
sensibility of intestinal nerves may be a priori assumed as certain, but it 
cannot be diagnosticated because the intestinal nerves do not normally 
transmit perceptible sensations. Only tlie sensory nerves of the rectum are 
an exception to this rule, also; their paralysis can be diagnosticated as 
such. 

The irritation of the sensory rectal nerves by the faeces entering the rectum 
causes the sensation of the desire to defecate, which is connected with the irritation 
of the sphincter ani already mentioned. This sensation of the desire to defecate 
ceases in some patients, especially in those with diseases of tlie spinal cord, owing 
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to the* amrtUhema of the rectum , so that tiny have no desire to defecate ami do not 
foul the passage of the ftecal column through the anus. In the higher degrees of 
the disease the reflex closure ot the sphincter ceases also; if, then, the voluntary 
contracture of the external sphincter is suspended, involuntary defecation occurs, 
the onset of which is not noticed by the patients until the fwcal odour, or the soiling 
of the legs, or of the bed, etc., calls their attention to it. 

NEUROSES OF SECRETION OF THE INTESTINE 

It is well known that the neuroses ot secretion have attained great importance 
in the realm of gastnc diseases. It is possible that anomalies of intestinal juice 
secretion, which rest upon a nervous basis, play a similar independent i rile in the 
pathology of the intestines. It may be that ccitain “ncivous diuiiluvus.” especially 
the wateiy diarrlueas of hystcncal patients, depend upon such increased intensity 
of the intestinal juice seeiction, and. nee n i sa. nervous constipation might be re- 
ferred, at least in part, to a stagnation of the secietion of intestinal juice under 
nervous influence. The futuic will tell us how fsn we aie entitled to this picniise 
in the above-named condition, it is piohable that an action of the nerves exists 
upon the secietion of intestinal juice, analogous to other secietions which aie sub- 
ject to lici v oils influence; some physiological expel icnccs aie in favour of this as- 
sumption - for instance, liicicuse of intestinal |uice aftci injection of pilocai pine, 
which acts upon secret oiy neives in geneial. The evacuation ot the well-known 
mucous cylindcis in hystciin is. in mv opinion, not ciitncly the lesult ot ententis 
hut, as stated previously, principally due to a ncivous anomaly ot the large intestine. 

HELMINTHIASIS-INTESTINAL WORMS 

The positive iIuk/hosis of In hnuit/uasis. t a pew onus (t.ema solium and medio- 
canellata, hot hriocepha lus hit us) and ol the louudwoiuis (a seal is lumhneoides, o\y- 
111 is vci iiiieulai is. tnchocephaliis d is par, aneliv lostomiini duodena le) is based exclu- 
sively ii | m the (Inert ftcmon.st t nt ion of the put n sites 01 tin u out in the contents 
of the intestines, which can be easily and with cei tamty accomplished by maero- 
scopical and nucioseopieal examination ot the stools. The desei ipt ion of the v r aiious 
vvoims and then ov.i docs not. belong within the sphcic of our vvoik. Pathological 
symptoms which arc piodnccd by the piesenee of helniinthes aie either eiitiiely ab- 
sent or me so ainhignoiis that the diagnosis can nevei he made from tli(>in alone. 
For completeness* sake it may he mentioned. howevet. th.it iriegulai ltles of defeca- 
tion, complaints ot piessnie and pains in the abdomen, soiiietiines also an actual 
cntcialgia. which cannot otheivvise lie 1 1 a red a*t 10 logically', and. above all, general 
symptoms, such as bulimia, salivation, veitigo, spasms, etc, may give iise to the 
assumption that a tapewoim is picscnt: this also holds good ot nsen tides. 

Ot diagnostic significance is pernicious ante nun. which is caused by the piesenee 
of link} lost ounces in the duodenum and small intestine in such a niaunci that the 
worms suck themselves fust to the wall of the intestine and withdraw blood fiom 
their host. In analyzing seveic, apparently “essential” amemias. it is necessary, 
therefore, always to flunk of a nky lost ounces as their cause, especially as it has ie- 
eently been found that the dissemination is much laiger than was supposed for- 
merly, when it was considered an endemic affection restneted to the Orient, espe- 
cially Kgypt. After it had become widei known by the cases which occuried in 
greater frequency among the lahmuers at the Ootthurdt tunnel, it has also been 
found occasionally in various countries among biickmakcrs and other workmen. 
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PRELIMINARY REMARKS 

Albuminuria. — The most important symptom for the diagnosis of an 
affection of the kidney is the condition of the urine , above all the presence 
of albumin in the urine, and it is best, therefore, to start from this basis. 

The excretion of albumin in tlu* urine, albuminuria, is a phenomenon which 
occurs ho frequently, Hoiuctiincs without an afreet ion of the renal parenchyma, that 
a brief discussion of the .same in a clinical inspect should precede the diagnosis of 
the various diseases of the urinary organs. 

Physiological Albuminuria. — Alhuminiiiia may, above all, as I was the first to 
demonstrate, still occur within the limits ni the uoinial function of the kidneys 
physiological albumnnma " ) . The diagnosis of this physiological albuminuria 
is often dillicult, and should always be made with caution. The question whether 
the demonstration of albumin in the urine may he considered as a physiological 
manifestation con floats the physician pi i in* i pally, (1) in patients whose affection 
does not give an explanation tor the occurteiice of albumin in the urine, (2) in 
healthy individuals who consult the physician as candidates tor life insurance or 
marriage, or before entering the army, etc. if a positive diagnosis is to be made, all 
symptoms of affections in the train of which albuminuria may occur must be absent, 
in particular those of a disease of the kidneys, and not only must dropsy or uneniic 
intoxications of a slighter or severer degree lie absent, but also hypertrophy of the 
left ventricle and the signs of inc leased tension in the arterial system. Neither 
should there be more than a few isolated hyaline casts in the urinary sediment, and 
under no circumstances epithelial easts ( except after very gieat Imdily exertions, 
ns, for instance, in foieed bicycling). Hut the diagnosis of physiological albuminuria 
should he made with the greatest caution even then, because hypertrophy of the 
heart, high-tension pulse, and easts in the mine may lx* absent in certain stages and 
forms of nephritis. Especially when comparatively huge quantities of albumin, 0.1 
per cent or even more, are present, the suspicion of a latent ncpluitis is always jus- 
tified, which in such eases cannot manifest itself by any ollici symptom but solely 
by albuminuria. The diagnosis of physiological albuminuria becomes certain only 
when a long time has elapsed since the fust observation of albuminuria without the 
occurrence of any sign of nephritis (hypertrophy of the heart, a pathognomonic af- 
fection of the retina, constant presence of easts in the urine, increased tension of 
the pulse, etc*.). 

Cyclical Albuminuria. — The principal differentiation of physiological albumi- 
nuria #ith constant secretion of albumin from that form, in which albumin occurs 
only at ccitnin times of the day (especially only in daytime ), after physical exer- 
cises { %i cyclical albuminuria ”), is unnecessary, according to my opinion. In both 
fonns it is a question of an excretion of albumin by relatively normal kidneys — 
i. e., kidneys with abnormal epithelial arrangement or deficient epithelial function 
in which the general health is not disturbed in its normal latitude. This inferiority 
of the renal function does not always manifest itself in the intermittent “ cyclic ” 
846 



PRELIMINARY REMARKS 


347 


form, in contradistinction to the physiological form with constant excretion of al- 
bumin, but only on certain occasions, especially on greater irritation of the renal 
tissue and upon muscular exertions, particularly in the erect position, which latter 
has, without doubt, the most important iuilucncc ujioii the excretion of albumin, 
although in a manner as yet not sullieiently explained. Those eases in which the ex- 
cretion of albumin is the expression ot a declining nephritis should be differentiated 
from physiological albuminuria; in those eases also, the insufficiency of the renal 
function becomes manifest upon the ellect of factors which favour the excretion of 
albumin, for instance, muscular exertion, erect position of the body. 

Albuminuria Secondary to Other Diseases. — The second question to be decided is 
whether the albuminuria m the respective cane in only a subordinate symptom of 
another disease or whether it dominates tin* pathological picture — i. c., is due to an 
anatomically demonstrable change in the kidneys. Albuminuria is also noted us a 
secondary findmy in nmrinin, leiicu'juiu, scxeie diunlurus, cholera, lead colic, in the 
first urine of the new hoi n, etc. — in all these* cases, piohnblv as a consequence of a 
diminished blood supply tlnough the aitciics ot the kidney to the glomciulus and 
its cpithelia. The occurrence of albuminuria in the com sc of tmmcious nervous dis- 
eases (in alfcctions of the brain 01 the spinal cord, in cerebral lueniorrluiges, men- 
ingitis, epilepsy, tetanus, etc.) should he considered in a siniihn milliner- -i. e., as 
an expression of the change of the eireulatoiy conditions, a lowering of the aortic 
pressure, and of the current velocity in the glomeiulus. 

Febrile Albuminuria. — Albuminuria is still more frequently a secondary find- 
ing in most of the intenseli / jibnle diseases ; it is then caused either by the weakness 
of the heiut developing in the course of these affections or by a 11- infection which 
irritates the kidney diieet and impaiis its function. In a number of eases of febrile 
albuminuria the latter is pinhahly due to ucnous causes, in paiticular to a toxic 
effect of the products of albumin disintegration formed dining the fever upon the 
splanchnic nerve, the vascular nerves of the kidney, the* initation of which causes 
a narrowing of the renal aitcrv and thereby a diminished excretion of urine, and the 
passage of albumin into the glomerulus. This albuminuria, which is accompanied 
w'ith the excretion of serum albumin dining fevci. should he distinguished from 
febrile albumosuria (“ peptonuria ”). The laftei, accoiding to the most leeent in- 
vestigations of Ivrehl, may occur in such a manner that the febrifacient substances 
which enter the blood disinfcgiatc flic albumin of the body in the muscles and in 
other oigans in a giealei piopoition, while at the same tune a splitting takes place 
of the albumin molecule into by dialed albumin bodies. \ poition of the hitter, 
enteiing the cii dilation, leaves the body in the kidney (albumosuria ) , because 
alhumoscs, respect i\cl ( \ peptones, injected into the blond, behave here as foicign bodies 
— i. e M they are not assimilated hut are pinmptly eliminated in the mine. Kcbrile 
albumosuria is a freqmnt occurrence; Sehultess determined it in not less than 00 
per cent of all febiile affections 

Albuminuria in Engorgement of the Kidney. — It is usually easy at once to 
recognise in these cases that the sccictmn ot albumin is an unessential manifesta- 
tion in the pathological picture, especially because the other cliarsicteiistie signs of 
renal affection — dropsy, lnpertrophy of the heart, etc.— are absent. The differen- 
tiation becomes more difiicult in that eategoiy of diseases in which the albuminuria 
is due to cnyoryement in the tenons system, especially in the renal veins, because 
in this case, the same as in diseases of the kidneys (although due to another cause) 
hypertrophy of the heart and dropsy arc present, besides alhiuniiium. The picture, 
therefore, which occurs in conditions of engorgement, of a change in the secretion of 
urine, and the condition of the latter has been deseiibcd as that of an independent 
affection of the kidneys under the name of “ engorged kidney. M Although this is not 
justified from a theoretical standpoint, vet practical, especially diflcretitio-diag- 
nostical, considerations make it neccssaiv thaf tin* picture of engorged kidney Ik 1 dis- 
cussed separately and contrasted with the various forms of affections of the kidney 
(see the following chapter). 

Pyuria. — It may be remarked, finally, that, liesidcs the serum albumin origi- 
nating in the blood, the admixture of pus to the urine likewise gives the usual al- 
bumin reaction ujkhi examination of the urine. But the amount of albumin is 
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mostly very small in such' ease*, unless albuminuria is present, besides pyuria, due 
to other causes. However, the albumin excreted in the urinfe upon the albumin test 
should be considered as dependent upon the admixture of pus with the urine, only 
when it does not amount to more than one tenth of the volume of the sample of 
urine. In the hitter ease many pus corpuscles will always be encountered in the 
sediment . However, tin* most impoitunt support for the diagnosis in deciding this 
question is an examination ot the .sediment for urimny easts, the occurrence of 
which in the urine points decidedly to the fact that the excretion of albumin should 
also be referral to circulatory disturbances or to tissue changes in the kidneys. The 
presence of scanty pus cells and casts, on the other hand, does not allow of any diag- 
nostic conclusion ot puma, because an admixture of leucocytes to the urine is a very 
common occiirience in inHunuuutions of the kidneys. 

It Inis been determined beyond doubt that othei albuminous substances are also 
excreted in the mine besides serum albumin; but ns yet it is not possible to draw 
posihre diagnostic conclusions from the occurrence of globulin, peptones, hernial- 
bumose, etc., as to the existence of certain affections of the urinary organs. 


DISEASES OF THE KTDNEYS 

HYPEREMIA OF THE KIDNEYS-CONGESTED KIDNEY 

The diagnosis of congestion of the kidney and its segregation from the 
nephritnlcs is usually easy and of eminent practical importance, because, 
according to the result of the diagnosis in this respect, prognosis and 
therapy of the indmdual ease will he of an entirely different character. 
The symptoms of a disturbance of the circulation in the kidneys due to 
engorgement are very characteristic, and their occurrence, fortunately, is 
elucidated experimentally so that we are able, not only to explain their 
causes correctly, but, as a rule, also to diminish the sequence of renal con- 
gestion by proper therapeutic measures, taken in accordance with the expe- 
rience gained by experiment, sometimes even to cause their total disap- 
pearance. 

Physiology. — If the renal vein is paitially ligated, there occurs at onee a de- 
crease in the amount of mine, and albumin appears in the scanty renal excretion. 
Both these fads are explained by the decreased velocity of the current in the 
glomeruli and the reduction depending thereupon of Hie function of the glomerular 
epithelia. Besides, the conditions m which engorgement, of the renal veins occurs 
are, idniost without, exception, associated with a weak action of the heart. Tn such 
cases, therefore, with the diminished velocity of the current, there goes hand in hand 
a decrease of the blood pressure in the glomerulus, so that in this respect, too, a 
diminution of diuresis can he accounted for. 

Composition of the Urine. — The urine which is secreted during an en- 
gorgement hypcramiia of the kidney shows a condition in keeping with the 
above-named experimental facts. The volume for (hr twenty-four hours is 
diminished (1,000 co. and less), the colour is dark red, the specific gravity 
high , because the 1 quantity of water has been disproportionately reduced in 
comparison to the solids excreted ; the salts, especially the uric-acid salts, 
form a reddish precipitate in the cooled urine. The latter contains albu- 
min and urinary casts. These are simple, hyaline easts so long as no in- 
flammatory processes set in besides the engorgement. Blood is almost with- 
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out exception absent in simple congestion, apart from isolated blood corpus- 
cles in the sediment, even if the engorgement reaches high grades ; if blood 
can be demonstrated in an undoubtedly existing engorgement , this almost 
always points to a complication , to the simultaneous development of a 
nephritis or of a haemorrhagic infarct. 

It appears that the excretion of the solids of the urine is not materially dis- 
turbed; at any rate , unrnua mil never oceur in simple engorgement. This clinical 
fact, which is in certain contradiction to the circumstance that the secretion of 
urinary constituents is temporarily diminished in engorgement, may possibly be ex- 
plained in the following manner: As we see that the renal epithelia in such condi- 
tions are able rapidly to reassume their full activity upon an improvement of the 
circulatory conditions, that they are, therefore, only functionally injured, we may 
have a right to assume that at times, during which a more considerable retention of 
excrement itious elements threatens to occur, the renal epiihelia are able to display a 
greater activity and to cause a more pro! use compensatoiy excietion. 

The quantities of albumin in the urine are always only moderate, espe- 
cially if the small quantity of urine in congested kidney is taken into con- 
sideration. It is of greater diagnostic importance than the relatively insig- 
nificant quantity of albumin, that the latter , corresponding to the fart that 
albuminuria is dependent upon (he energy of the heart . varies consider- 
ably with the present intensity of the latter . Improvement of the cardiac 
activity by means of excitants (especially by digitalis) often causes tho 
urine to become free from albumin in the course of a few days; this is the 
most marked symptom of engorged kidney. But we are not always able to 
cause the albumin to disappear: in such cases the diagnosis of congested 
kidney liecomcs doubtful, and a diagnostic reflection in various directions 
is necessary. 

Dropsy.— The condition of the dropsy, is tin* first thing which should 
bo observed. It always commences in those eases, in which it is a ques- 
tion of engorgement in the kidneys due to non-rompensated affection of 
the heart or of the lungs, in the lower extremities , and is here more sta- 
tionary than in nephritis, although in tins affection, too, the laws of grav- 
ity very frequently co-operate regarding the localization of the (edema. 

Condition of the Heart. — It goes without saying, furthermore, that 
the heart and the lungs arc to be carefully examined and the condition 
of the pulse should be investigated. If emphysema is found or cardiac 
murmurs are present, it points at once to tho presence of congested kidney. 
The demonstration of a simple hypertrophy of the heart without defects of 
the valves generally is more in favour of nephritis; but in the later 
stages of idiopathic hypertrophy of the" heart, too, engorgement may 
occur aiul this is also the case in compensating hypertrophy of the heart 
in the course of nephritis. However, in the latter ease, the greater 
tension of tho puls? is still indicated in comparison to the small irregular 
pulse in an idiopathieally hypertrophied heart, the energy of which has 
relaxed. Strong systolic functional murmurs may also occur in this stage 
*of relaxed energy of a In pertrophied heart in nephritis, and they may give 
rise to a wrong interpretation of the conditions — i. e., they may cause 
the assumption of a congestion in the kidneys due to a mitral defect. The 
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observation of the entire course of the disease, the microscopical examina- 
tion of the urine for easts and, above all, the ophthalmoscopic examina- 
tion for albuminuric retinitis should, in such cases, clear the situation. 

Other Symptoms. — The diagnosis of congested kidney becomes re-cn- 
forced by the demonstration of simultaneously existing manifestations of 
engorgement in other parts of the body, especially of cyanosis (which 
is in marked contrast to the pule colour of the skin in nephritis) and, above 
all, of the hard, distended, easily palpable liver. 

Combined Congested Kidney and Nephritis. — Jf the above-named symptoms of 
engorgement disappear, owing to proper therapeutic measures, with an increase of 
the blood pressure; if, at the same time, the (piaiitity of the* urine increases and the 
specific gravity decreases, and the urine becomes clear and light coloured, but if, 
nevertheless, the albuminuria remains, although to a lesser degree, we should be 
careful with the diagnosis of simple congested kidney. In such rases there exists, 
besides the engorgement , a nephritis. The latter may l>c a more or less accidental 
complication, or the consequence of the stasis; in the latter case, then, it would be a 
question of interstitial inflammatory conditions in the kidney, of an engorgement 
nephritis (“chronic eontiaeted kidney”), which, liowe\ er, are not at all frequent, 
according to my cxpeiienee (compare also p. 2). 

CHOLERA KIDNEY, DENTATION KIDNEY 

Tlu* renal affections which occur in the course* of cholera and of gesta- 
tion are on the border line bclween changes in tlu* kidneys caused by circu- 
latory disturbances and those which arc brought on by inflammation. 
Common to both is the decrease* of diuresis, the albuminuria, the excretion 
of hyaline casts with fatty cpitliclia, anel tlu* gra\c alteration of the nerv- 
ous system (in pregnancy known and dreaded as eclampsia, in the course 
of cholera as cholera typhoid). Important as the question may be in a 
pathological respect as to the character of these renal changes (which, 
irrespective of the incidentally occurring genuine nephritidos, are under all 
circumstances connected with changes in the circulation and an injury 
depending thereon of the anatomical condition and function of the epi- 
tludia), it is of little interest to the diagnostician, because the diagnosis 
itself neu*r presents any difficulties owing to the unmistakable {etiology of 
such eases. Then* may only be a chance for a diagnosis in regard to the 
prognosis of the individual ease. • 

Kidney in Pregnancy. — Tlu* more the condition of the urine during 
pregnancy approaches that in nephritis, therefore, tlu* lower its specific 
gravity, and tlu* more pronounced the admixture of blood and meta- 
morphosed easts, tlu* more doubtful is the prognosis. And the mere circu- 
latory disturbances, engorgements in the abdominal veins should be prob- 
ably less considered as the cause of dropsy and albuminuria than the 
nephrite changes in tlu* kidneys Tlu* dropsy in such eases does not, as 
in the former instance, attack the lower extremities exclusively or at least 
preferably, but rapidly extends to the upper portions of the body, or it 
may occur in these first. 

■ Kidney in Cholera. — The renal changes in cholera , the weakness of the 
heart and the anuria characterize the prognosis. If an improvement occurs 
in these two factors, a favourable termination may be counted on, espe- 
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dally been use the iscluemia of the kidneys in cholera is only exceedingly 
rarely followed by chronic nephritis. On the other hand, the longer the 
anuria persists, the scantier the urine voided after the resumption of the 
secretion, and the more profuse* quantities of albumin it presents, the more 
certain should a lethal termination of tlie affection be expected (compare 
also Cholera). 

DIFFUSE NEPHRITIS, BRIGHT’S DISEASE 

Nomenclature of the Various Forms of Nephritis. — According to the precedence 
of Cohnheim we may divide the various forum of nephritis from a clinical standpoint, 
according to their rapid or slow course, into lira wain classes, into acute and chronic 
nephritidrs , and separate from the latter, as a distinct funn of chronic nephritis, the 
“genuine atrophied kidney” in which the exquisitely focal, very slowly progressing, 
interstitial processes of inflammation fioin the onset, predominate over the paren- 
chymatous changes, and these lattei are restricted to the areas of induration, while 
(which is of inipoitunce for the clinical manifestations) more or less extensive 
healthy portions of renal tissue remain between the atiophied areas. A similar 
atrophy of the oigan. however, oeeuis also m common chronic parenchymatous 
nephritis, especially in the so-called chronic hamuurlmgic form (tin* “ large, red kid- 
ney "), if the airection is of long duration, a variety of atrophied kidney (“sec- 
ondary atrophied kidney," “small red kidney"), which is anatomically distinguished 
from the focally indurated nephritis solely by the fact that the degeneration of the 
parenchyma predominates over the interstitial proliferation. Ail 'exact separation 
from an anatomical standpoint of the various forms of atrophied kidney is often 
quite difficult, while it is well possible upon observation of the clinical course of 
both forms of nepluitis. 

Aceoiding to the above we distinguish: 

I. Acute nephritis (“acute parenchymatous" nephritis). 

1I . Uhionic ncphritidcs: 

r. Cluomc nephritis sens, strict, (suhehroiiie nephritis, “chronic parenchyma- 
tous nepluitis," chronic diffuse nepluitis without ind uiatiou). Modified form: Sec- 
ondary atrophied kidney. 

2. Atiophied hdney sens, strict, (“focally indurating nepluitis, primary, gen- 
uine atrophied kidney). Modified form: Arteriosclerotic , atrophied kidney (sclerosis 
of the kidney). 

I lind that this classification into acute, ehronic nepluitis (e\entinlly with 
termination in secondary atrophied kidney) and (piimaiy) atiophied kidney best 
answers the clinico-diagnostieal requirements. A classification, which is more in 
accordance with the anatomical ai ran gen amt, into large white kidney, large red 
kidney, small red kidney, smooth atrophied kidney, is not advisable from a clinical 
standpoint, especially not, because it 1ms also been acknowledged from the anatomical 
side that it is impossible strictly to separate the various forms of llright's disease. 

ACUTE NEPHRITIS 

ACUTE PARENCHYMATOUS NEPHRITIS, ACUTE imiOITTS DISEASE 

Composition of the Urine. — Quantity. — The symptoms of acute nephri- 
tis are so marked that a mistaking of. the affection is not very well possi- 
ble. The most characteristic pathological symptom here as well as in other 
renal diseases is the condition of the vrine. The quantity is small ; the 
secretion may even cease entirely. 

The cause of this condition is to be looked for either in the diminished current 
velocity and blood pressure in the glomeruli caused by the infiaminalion or in a 
swelling and desquamation of the glomerulus epithelia which doubtless participate in 
the excretion of water. 
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Diminished Excretion of Urinary Constituents. — The specific gravity o f 
the scanty urine is high , 10.20 to 10.30; later, when the secretion of urine 
again becomes more profuse, the specific gravity will become less. This 
depends as always, so also hero, upon the amount of solids, especially of 
the urea in the urine The percentage of area is, it is true, actually high 
in acute nephritis , but the total, amount of urea is considerably dimin- 
ished , to one sixth of the normal and loss. The excretion of phosphates 
and chlorides is also reduced, while it is remarkable that the amount of 
uric acid excreted was not found changed. 

Albumin. — The urine always contains albumin, and that usually in quite 
considerable amounts (£ to 1 per edit). 

According to the observation of several authors, albumin may be entirely absent 
temporarily. This fact appears to be at least remarkable, because the easier passage 
of the albumin through the vessel wall i* a necessary consequence of the deficient 
nutrition and the abnormal permeability of the vessel wall which are brought about 
by the influence of the inflammation. If. nevertheless, urine free from albumin is 
found in certain exceptional eases — 1 personally have never observed one — this can 
be explained only in such a manner that the affected portions of the kidneys abso- 
lutely interrupt their water-secret ing function lempoiarily, and the remaining 
healthy portions assume the secretion of urine independently. 


Colour and Transparency of the Urine. — Of especial importance arc the 
changes of the urine in regard to its colour and transparency . The colour 
is pale red, sometimes also dark red and ahvats turbid . The red colour 
is caused by the admixture of blood, which appears in larger or smaller 
amounts, owing to the* indammation of the renal vessels. The turbidity 
is due to the profuseness of the solids, which were not dissolved in the 
scanty amount of urine. Upon letting the urine stand, they will precipitate 
in a more or less considerable sediment. < 

Composition of the Sediment. — The examination of this precipitate 
yields: red and white blood corpuscles (both combined may form “blood 
casts"), urie-aeid salts, cast-oiT epithet la of the uriniferouse tubules, but, 
above all, urinary casts. 

Casts. — Besides the blood easts named then* are found in varying quan- 
tity hyaline . metamorphosed , and, above all, purely epithelial casts ; the 
latter are a certain sign that the inflammation in the uriniferous tubules 
has become localized. Wo may observe in some cases, in which the occur- 
rence of a nephritis mav he expected with a certain amount of probabil- 
ity, ns in scarlatina, that the excretion of blood corpuscles and casts some- 
times precedes the onset of albuminuria for days. 

The diagnosis of acute nephritis can he established at once from the 
above-deserilH'd condition of the urine, if the latter shows the above changes 
in toto , which, however, is not always the ease. It generally occurs that « 
the described changes of the urine are the loss pronounced the milder the 
form of the nephritis in the individual case, respectively the more the affec- 
tion approaches a favourable termination in the graver forms. 

Secondary Symptoms of' Acute Nephritis — Fever. — In contradistinction to the 
above, other symptoms of nephritis are of minor diagnostic significance, because 
they may be prominently developed in some cases and be very distinct, while in 
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other instances they may be entirely absent — e. g., the pain, the desire to urinate, 
and the fever. The latter is usually caused by the original disease which produces 
the nephritis, pneumonia, scarlatina, sepsis, etc. lint here, ton, fe\er is rarely 
observed under such circumstances, because nephritis occurs in the last stages of 
those febrile infectious diseases, at a time when the toxiferous infectious material 
is eliminated from the laxly by the kidneys. However, it is certain, in my experi- 
ence, that cases of febrile nephritis occur without, preceding infectious diseases, but 
such cases are very rare. The course of acute nephritis, utmost inthout exception, 
is afebrile; for instance, I did not meet with a single case of febrile nephritis for 
an entire decade, until recently several successive cases came under treatment. 

Dropsy. — The most important and most frequent symptom of acute 
nephritis besides the changes in the urine is dropsy of the skin and of the 
serous membranes; which, however, is by no means constant. As there can 
he no question that the condition of the vessel walls of the skin also plays 
an important part in the origin of the anasarca besides the decreased diure- 
sis, it is conceivable that a high degree of anasarca can really only be 
observed m acute nephritis after colds and scarlatina, trhilc it is almost 
always absent or less dvi eloped in that form of nephritis which is subse- 
quent to other infectious diseases . This is a rule which holds good at least 
in general, as appears from my observations at the bedside, which for 
years were directed upon this point, and which confirms the theoretical opin- 
ion of Cohnheim advanced in his time regarding the* genesis of anasarca. 
It is to some extent characteristic of anasarca in nettle nephritis that, it 
often chauyes its position and docs not develop first and most markedly in 
the lower extremities, as is the case especially in congested kidney. But 
not only the vessels of the skin, but those also of other regions of the body, 
in particular those of the serous membranes, may become more permeable 
under the influence of the infection, so that dropsy develops in the various 
cavities of the body. This also is more* frequently the ease in nepliritides 
after scarlatina than after other infectious diseases. Besides the above- 
mentioned cause of anasarca another factor is to lie* taken into consideration 
which is in direct connection with the renal affection and essential I v favours 
the occurrence of dropsy This is the retention of water —the “ serous 
plethora" — caused by the diminished secretion of urine and of the lym- 
phatic resorption. In accord herewith is the fact that t hi* intensify of the 
dropsy, as a rule at least, rises and falls with the increase or decrease of the 
quantity of the urine voided. 

Hypertrophy of the left ventricle , which plays such an important part 
in the diagnosis and prognosis of chronic nephritis, is almost without excep- 
tion absent in acute nephritis . 

Case History. — The following ease, which was recently observed by me, proves 
beyond doubt that hypertrophy of the heart may occur in acute nephritis in very 
rare cases. 

C. t tailor, sixteen years old, healthy until then, was attacked by dysphagia on 
December 12th; fever, 101.3° F„ and angina folliculaiK were demolish ated when 
admitted to the hospital on December 20th. The examination of the heart showed 
normal conditions; no albumin in the urine The fever disappeared on the second 
day, also the swelling of the tonsils, so that the patient appeared cured on December 
31st. On January 1st the patient noticed that his urine was of a darker colour; 
it contained much albumin and blood and many hyaline and few epithelial casts in 
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Ui«» mm| initMit . (juimtity, 70U cc. The fan* was slightly bloated, but there was m 
(I'dcnm elsewhere*. On January ">th the apix beat of the heart was accentuated in 
the. fourth and fifth ' intercostal space in the mamillary line . Pulse regular, not 
hard to the touch;. bat a sphygmoy rapine curre , taken on January 7th , showed slightly 
indicated back-stroke deration and adrance of the first eat aero tic ascension towards 
the apex of the curre . Considerable headache, sensoriuin eloiuled, dyspiura (lungs 
were found to be normal), nausea. Diagnosis: Incipient unrmia ; ordered caffeine 
sodium salicylate 0.1 subcutaneously. Tin* locality of the apex beat in the fifth in- 
tercostal space was marked with an argentum crayon on January 9th. On the fol- 
lowing day the apex beat uas markedly stronger and had advanced beyond the mark, 
about one finyci's bn ad th outside of the mamillary line; heart sounds pure. Jan- 
uary 11th: The right boidet of the caidiac dulness extended a trifle beyond the left 
border of the sternum; profuse secretion of urine; the uneuiic symptoms had disap- 
peared. From now on progressive improvement, so that, on February Gth, the urine 
only contained traces of albumin; lio\ve\er, now and then there oceuried fluctuations 
in the condition of the mine, especially could blood occasionally again be demon- 
strated, for the last time on Match loth. Patient left the hospital on Mnich 27th 
at his urgent request; the apex heat of the head could still be felt externally from 
the mamillary line ; the urine still contained traces of albumin; the pulse had 
changed materially against its former condition — distinct back-stroke elevation. 

The ease is veiy lematkable in so fur as the patient came under treatment with 
urine tree fiotn albumin and normal heart; that the acute nephritis was observed 
from the first day on. and that , one to one and a half weeks after its onset , the acute, 
development oj a hypertrophy of the heart was positively drrnonstrqted . 


Changes in the Pulse. — As rareh ns such an acute* occurrence of hyper- 
trophy of tin* heart is ohsened in acute nephritis, as often is there, in my 
experience, a change of tin* pulse demonstrable which is to he regarded 
as the first beginning of the development of a subsequent hypertrophy, 
which usually does not occur owing to the short duration of acute nephritis. 
This is the greater tension of the vessel wall tin* early occurrence of which 
in the course of nephritis was first brought to the attention of the profes- 
sion by Itiegel. Although it cannot hi* demonstrated by tin* simple feeling 
of the pulse, it can he accomplished by means of the sphygmograph. If wc 
accustom ourselves to examine tin* pulse of every patient suffering from 
acute nephritis sphygmographically, we shall observe that rarely the reces- 
sion of the back-stroke elevation or the* greater distinctness of the elas- 
ticity elevation, the advancing of the secondary ascension towards the top 
of the curve, etc., will be absent. llo\u»\er, we must not. expect these 
changes of the pulse to occur always with the greatest distinctness, hut we 
should also pay attention to slighter indications of this theoretically so im- 
portant alteration of the pulse. 

Uraemic Symptoms. — Oilier symptoms which may be observed in acute 
nephritis are almost always due to the retention of exerementitious sub- 
stances. 1 count among these symptoms the gastric disturbances: loss of 
appetite , nausea, vomiting — the initial vomiting which is sometimes 
observed is of a reflex character — furthermore, the dia returns, the pruritus , 
the drowsiness and the headaches. If these symptoms increase, and if, 
finally, opileptoid convulsions occur and coma, the picture of “ urwmia,” 
in its usual meaning is completed. The details of the diagnosis of uraemia 
will be enlarged upon when discussing chronic nephritis. ‘Inflammations 
of internal organs not infrequently develop in the course of acute nephritis: 
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Plcuritis, pericarditis, bronchitis, etc. The pain in the lumbar region, of 
which these patients often complain, is in connection with the enlargement 
of the kidney. 

etiology. — The diagnosis of acute nephritis never encounters serious dillieulties 
after wlmt lias been stuted almvc, especially if the wtiotogg of acute Bright's disease 
is alsc considered: Preceding colds, drenching #, furthermore poisoning (with can- 
tha rides, especially, also after external application of the same, x\ itli tin pen tine oil, 
pyrogallo], nnphthol, balsam of Peru, further, with various acids, especially sul- 
phuric acid and salicylic acid, with mercury, etc*.). Also the iiritation of the renul 
parenchyma by the excessive use of aciid spices, of pcppei, mustard, radishes, etc., 
may cause nephritis. However, preceding infectious diseases aie most frequently 
the cause of the development of acute nephritis. Especially pneumonia, enteric fever, 
sepsis, Weil's disease, malarial fever, inlluen/a, and diphtheria (besides, us i can 
confirm, simple angina); fuitlicrmorc, measles, \aiiola, \ micella, and, above all, 
as is w T ell known, scarlatina may lead to acute nephritis. In epidemics of diph- 
theria, as well as of scarlatina, cases have been observed in which nephritis occuned 
without the usual pathological manifestations in the throat, lcspectively without* 
exanthema, and had to be explained as the expression of an tiiuisu.il effect of the 
diphtheiia, respectively scarlatina, \irus which was restiieted exclusively to the kid- 
neys. The cause of ncpluitis arising in the com sc of infectious discuses is to be 
looked for, as has been demonstrated by clinical and expel i mental facts, either in the 
direct elFect of the respeethe pathogenic bacteiia upon the kidneys or in irutation 
of the latlcr by the toxine which is formed by these bacteiia. 

Various investigators have recently found pathogenic microbes in the urine of 
patients suficiing from ceitain forms of acute Bright's disease, the ongin of which 
could not be attributed to any of the above-named usual causes. These microbes 
were bacilli ( Letzcnch and others) as well as cocci : Staphylococci and streptococci 
wdiicli were never found in the urine of healthy persons nor in that, of patients suf- 
fering fiom other diseases, which glow in pure cultures and, as shown by Manna- 
berg and otheis, when injected into the eiiculation of animats pioduced an intense 
nephritis. These specific nephritis stieptococei (dill cling in their etleet fiom other 
streptococci, also from those of erysipelas) do not multiply m tin* kidney, in spite 
of the injury to the renal tissue, and they disappear nioie or less rapidly fiom the 
kidneys and mine. Such acute specific hurt nut! ncphntidcs terminate usually in 
rapid reco\ery, according to Muimuherg, while the eases of acute Bright's disease*, 
m which streptococci in tin* mine are absent at the onset, appear to Is* nioie apt 
to pass into the chionic foim. From my own experience I am able to confirm the 
occurrence of stieptococei in some cases of acute nephritis which were obsened in 
my clinic. The urine, which piesents the other symptoms of ncpluitis, contains in 
some instances blood pigment without or with only isolated blood coi pusclcs ; upon 
microscopical examination the pigment will be found in granules, flakes, oi cylin- 
ders. This “ hirmoglohmuric nephritis ” has been observed either subsequent to 
infectious diseases (scailatina, typhoid fever, pernicious malaria, etc.) or after ex- 
tensive, hums and poisonings and in the course of the so-called pai o.ri/snuil htnno - 
glohinuria . A separation of tin* blood pigment from the stroma of the blood cor- 
puscles w r ns also occasionally found as a secondaiy manifestation in some cases of 
severe lnrmorrhagic nephritis. The explanation of the origin of Incmoglobiiiuric 
nephritis should be made differently in the individual cases; it appears that in some 
of the cases the lucmolysis of the cells as well as the inflammatory initation of the 
kidneys is caused by the same noxa, while in other cases it seems that the hauno- 
globin which enters the kidneys is the cause of the irritation of the epithclia (com- 
pare Hemoglobinuria). 

Differential Diagnosis — Acute Nephritis in the Course of Chronic Bright’s 

Disease. — More difficult is the diagnosis of the recurrences of acute nephritis , which 
so frequently occuy in the course of chronic nephritis , much more frequently than is 
usually supposed. If these recurrences appear in persons who, afflicted with chronic 
nephritis, have not been, so fur, under treatment, a wTong diagnosis is very apt to 
be made, because, under such circumstances, a recent acute nephritis will be ding- 
24 
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nosticated. Krront may bo avoided if llie a nannies is and the condition of the urine 
are carefully observed in certain respects. AnnmnoHticully a distinct recent cause 
for the occurrence of the affection is absent in such cases, and it presents itself 
acutely (by neute dropsy, biematuria, etc.). The patient will rather state that las- 
situde, pallor, transitoiy (edema of the skin, headache, gastric disturbances, etc., 
have persisted foi some time. Besides, the urine , although also lucniorrhagic, is 
cloudy and seanfy in those eases in which acute and chronic nephritis are combined, 
is relatively larger in quantity than in primary acute nephritis, and the specific 
gravity comparatively lower; besides pure epithelial casts there arc more fatty 
cpitliclia and abundant metamorphosed casts; eventually marked hypertrophy of 
the heart and alhuminuiic retinitis may he demonstrated, all of which are symp- 
toms, the development of which requires, almost without exception, some length of 
time, and points directly to the presence of a prc\iovtsly existing chronic nephritis. 

Febrile | Toxic | Albuminuria or Acute Nephritis. — As acute nephritis occurs in 
the com sc of febrile infectious diseases, on the one hand, and, on the other, some- 
times, f hough rarely, its course as such is febrile, the question may suggest itself 
to the diagnostician, whether an albuminuria u Inch is accompanied uith [ever is 
a so-called “ febi Hr, ” one (see p. 1147) or whether il is to be refen ed to the existence 
of an acute ne phut is . It is advisable at first to separate diagnostically a febrile 
albumoHuiia from a febrile albuminuria accompanied by the excretion of scrum 
albumin, and, furthermore, in the latter ease to speak of acute nephritis only W’hon 
the albuminuria uniformly persists for scvtial days and shows considerable inten- 
sity — i. e., if tiaces of albumin appear in the urine not only transitorily. Further- 
more, if blood can be demount rated in the urine and if the microscopical examina- 
tion of the urinary sediment lcveuls epithelial , besides hyaline, easts. Dropsy occurs 
too rarely in acute nephritis, if it appeals in the course of febrile infectious diseases 
— except seal lat ilia — io make use of its absence in order to establish a differential 
diagnosis. Although these diagnostic rules are, in my experience, necessary for 
practical reasons, yet I wish to emphasize that a strict separation of febrile albumi- 
nuria from acute nephiitis, at least in my opinion, is riot proper from a theorctico- 
patliologieal standpoint. As "fchiilc" albuminuria is found in vaiying frequency 
in the different infectious diseases, and its occurrence is not at all always in pro- 
portion to the fever, and as, furthermore, .m elimination of the infectious material 
through the kidneys may be assumed to be certain, ulbuminuria during fever, there- 
fore, is m by far the majority of eases under all circumstances nothing else than the 
expression of the irritation of the renal tissue, especially of the vascular loops, by 
the virus of flic febrile infectious disease. Jf the febrile albuminuria were merely 
the result of circulatory disturbances in the kidneys, incited by the weakening of the 
energy of the heart in consequence of the febrile affection, therapeutic measures 
to improve the weakness of the heart and against the fever should exert a much more 
marked idTcct upon the degree and the course of the albuminuria than is actually 
the case. If the irritation of the kidneys is increased by the virus, a marked picture 
of acute nephritis presents itself. 

Corresponding to these views, we find at the autopsies of individuals, who intra 
vitam showed only symptoms of “febrile” albuminuria during the disease, almost 
always cloudy swelling of the cpitliclia; in patients who had suffered from scar- 
latina, possibly capsular epithelial desquamation, even scattered interstitial areas 
of infiltration in the renal tissue. 

Glomerulo-Nephritis. — Tn scarlatina there occurs very frequently a form of 
acute nephritis which is designated ns qlomerular nephritis , characterized by the 
fact that the connect ive tissue and the epithelium are less affected, while the 
glomeruli are severely injured. Such glomerular nepliri tides might be differentiated 
diagnostically from common acute Bright’s disease by observing the character of the 
casts, which in this case should nervr hare the appearance of epithelial casts — i. e., of 
cylinder-like row’s of cpithelin. However, such diagnoses are of no practical value. 
At most, the presence of epithelial easts might be made use of for the diagnosis in 
a negative sense, inasmuch as it proves that the inflammatory process has not been 
restricted to the glomeruli alone in these cases, but has extended beyond them and 
led to the desquamation of the cpitliclia of the uriniferous tubules. 
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CHRONIC NEPHRITIS 

1. Chronic parenchymatous nephritis , chronic nephritis s. sir., subacute 
and subchronic nephritis . Large white kidney . Ldrge red, respectively 
red-mottledj kidney (“chronic hwmorrhagic nephritis "). 

Composition of the Urine — Quantity — Colour. — Tlu* quantity of urine 
is a little below normal, about 1 litre in twenty-four hours, in the usual 
form of chronic nephritis (in its earlier stapes). It is generally the less, 
the more dropsy is developed, and, on the other hand, it may occasionally 
increase rapidly if the drospical transudates are quickly resorbed. The 
urine is yellowish dirty or of a flesh-water tohur . and cloudy due to sus- 
pended urates or solid particles which precipitate upon standing. 

Sediment. — The examination of the sediment reveals: Leucocytes, partly 
in a fatty condition, red blood corpuscles, fatty renal epithelia, and very 
abundant urinary easts of varying shapes, some hyaline and epithelial, 
others dark, granular, wax-like and shining, metamorphosed easts in all of 
which fatty degeneration is more or less prominent. Their surface is cov- 
ered with fat granules, migratory (ells, urates, and micrococci. The spe- 
cific gravity of the urine is slightly increased or normal. 

Albumin and Blood in Urine. — The most important alteration of the 
urine is the presence of albumin m the same; less albumin is iisifwllv ex- 
creted during the night than in daytime, less during rest than after bodily 
exercise. The quantity of the albumin excreted varies (O.o per cent to 2 
per cent and more), usually the less, the more the atrophy of the intlamed 
organ advances. Wood can be demonstrated in the urine, as a rale , not 
only microscopically' but also chemically (best with A I men's test). The 
more blood appears in the urine, the more probable becomes the presence of 
a chronic lucmorrluigic nephritis (in contradistinction to large white kid- 
ney). The clinic o-difFcrcntial diagnosis, however, between large white and 
large red kidney is generally uncertain and of minor importance. 

The normal solid tonshtucnls of the urine arc excreted in abnormal 
quantities in chronic nephritis. The amount of urea excreted is not as 
much in general as that which is excreted by a healthy “control " person. 
However, this is not always the case: fluctuations in the daily quantity of 
urea excreted are quite usual. The excretion of uric acid appears to he 
within the normal limits, also in the chronic* form of nephritis, the same aH 
the ratios which refer to the excretion of uric acid to that of the alloxur 
bases; as has recently been demonstrated by Koliseb, the proportion of 
these two urinary constituents may. in some of the cases of nephritis, shift 
in such a manner that, in contradistinction to the normal condition, the 
quantities excreted of the alloxur bases grow at the expense of the excretion 
of uric acid. 

Dropsy. — Dropsy is a symptom of chronic nephritis next in importance 
to the alterations in the urine. It is of an exceedingly high grade in this 
form of nephritis (the anatomical substratum of which is the large white or 
red kidney), and it affects the skin as well as the serous cavities of the body. 
The lower extremities and the scrotum in particular are swollen ; the face 
appears pale and puffy. 



358 


DISEASES OF THE URINARY ORGANS 


Cause of Dropsy. — The cause of the (edema is In Ik* looked for in various factors, 
so far as we are able to infer from clinical and recent experimental experiences: 
To a smaller degree the hydiunua due to the loss of albumin is responsible, to a 
greuter extent the water retention (serous plethora), which is caused by the de- 
crease of the lymphatic resorption and urinary excretion, provided the latter is not 
compensated by the stimulation of other secretions. These factors are the ilrst, 
therefore, to Ik* considered in the ictiological diagnosis of dropsy. However, it would 
not be correct to regard this as the sole cause of the dropsy formation in all cases; 
in some instances it is due, the same as in acute nephritis, to the greater permeability 
of the vessel wall (see p. H.13), but, above all, to the mechanical factor of impaired 
circulation which undoubtedly co-operates, inasmuch as the compensatory increase 
of the activity of the heart is not accomplished suHicicntly or relaxes temporarily. 
The hitter factor is also to lx* taken into consideration when deciding upon the origin 
of the dropsy, if the latter grows with decrease of the cneigy of the heart and if the 
swelling of the lower extremities constantly predominates. 

Heart and Pulse. — Particular attention is to bo paid to the examina- 
tion of the heart and of the pulse. 

As mentioned in the discussion of acute nephritis, it is also often possible in 
chronic nephritis very easily to recognise an increased vascular tension from the be- 
haviour of the pulse cinve. The most probable reason' for this fact is, in my opin- 
ion, an irritation of the vessel walls 01 of the vaso-motor centie by the altered blood 
mixture and the increase of the pressure in the vascular system caused thereby. 
The myocardium must become more active under the inilticiicc of the latter, and 
sooner or ,'lnter it will hypei trophy (compare p. 54). It seems to me that it de- 
pends upon vauous tactms whcthci the hypcrtinpliy is hiought. about early or latei 
in the disease: Whether tb«» nervous system piompt Iv icaets to the chemical iruta- 
tion, hut principally whether the stimulation to great ci activity which is exerted 
upon the heart is a more constant one, or whether there are, besides pcuods of irrita- 
tion, other petiods in which the exeietion of cxoicincntitious substances has again 
become abundant for u while and thus no reason exists fur ail increased blood pres- 
sure, etc. 

It may be considered as a general rule that the longer the affection of 
the kidneys exists , the surer a hypertrophy of the heart may he expected, 
and vice versa , although exceptions to this rule occur in both directions. 
The hypertrophy sometimes affects the entire heart, at other times — the 
usual occurrence — only the left ventricle is implicated. Dilatation of the 
heart is also found, as a rule, besides hypertrophy. 

It is to he emphasized that the formation of a hypertrophy of the heart 
in insidious atrophy of the kidney, etc., appears to take place with greater 
certainty, because in this case the entire nutrition is less impaired than 
in large white 1 kidney. It is rare in the latter disease that hypertrophy of 
the heart is plainly developed. This hypertrophy does not become promi- 
nent until later, when the sequences of the interstitial inflammation are 
more developed. 

tVc find in chronic nephritis, the same as in the acute form, a tendency 
to inflammation of the serous and mucous membranes — bronchial catarrh, 
plcuritis-, pericarditis, pneumonia, etc. Albuminuric retinitis occurs only 
rarely in the initial stages of chronic parenchymatous nephritis; it is much 
more frequent.in the later course of the disease. 

Uremic Symptoms. — Gastric and intestinal symptoms occur in chronic 
parenchymatous nephritis, but they arc less frequent than in atrophy of the 



CHRONIC NEPHRITIS 


' 350 


kidney. They arc the consequence of gastric and intestinal catarrh or 
of an (jedeniatous saturation of the stomach wall, but, above all, the expres- 
sion of unemie intoxication in a broader sense. The excretion of the uri- 
nary constituents by another route than by the kidneys, namely, bv the 
intestine, exerts, in a certain number of cases, an inflammatory irritation 
upon the intestinal mucoid membrane, and may thus often be the cause of 
extensive (croupous, ulcerative) alterations of the intestinal wall; in other 
cases, again, the gastric sunptoms and the diarrhma are purely nervous — 
i. e., manifestations brought about by the toxic irritation of the nerves of 
the digestive organs. Of an undoubted anemic character are, further, the 
convulsions, the somnolence, the headache, etc. The aggregate* of these 
symptoms produces the classical picture of fully developed unemia. 

The diagnosis of uremia is easy in many cases, in others, again, the cor- 
rect differentiation of the unemie picture from other pathological condi- 
tions is one of the most dillicult diagnostic problems. 

The fully developed attack (vomiting, amaurosis, convulsions, coma, 
stertorous respiration, sometimes intermittent breathing in the Ohcyne- 
Stokes type) is >o characteristic that a mistaking of this pathological pic- 
ture with another one should scarcely he considered possible. As the 
iinennc attack is undoubtedly accompanied with an irritation of the brain, 
it is ohxious that diffuse cerebral irritations, which occur suddenly owing 
to other reason*, especially cast's of changed relation of the circulation of 
the brain (see chapter on (Vrebral Aiuemia). are hound to show a similar 
picture. -Mistakes can onh be avoided by observation of tin* urine, which, 
although it may also liccomc albuminous in these cases of cerebral anamiia 
owing to the general decrease of the aortic pressure, nevertheless, shows 
albumin onh transitorily, and at any rah* no epithelial, respectively meta- 
morphized, casts, blood, etc., in flu* sediment. 

But unemia docs not always o<eur as a fully developed affection. 
Thus wo set* at times onh the occurrence* of psyt limit disturbances (dolmas, 
mania*), tinnitus, barvecoia, etc., as unemie manifestations. The expres- 
sions of limited nenous irritation: Contractions of individual muscle 
groups of one half of the body, in fact, actual luemiplcgias, have also been 
observed as an expression of unemia. Furthermore, amaurosis may be the 
only suiiptom of a uremic intoxication, the same as coma without its usual 
companion, convulsions. 

Origin of Uremia. — The most various theories have been set lip in the course 
of the last decades icgarding the onyin of uramia , but none that is satisfactory to 
explain all the details of the pathological picture. Jf we review the long list of 
clinical and experimental facts concerning the origin of the unemie symptom -com- 
plex, it follows that unemia depends, in the font place, upon a rchntwn of the uri - 
nuty const it amts due to the impaired function of the kidneys; however, the toxic 
effect should not be ascribed to one of them exclusively. The intoxication manifests 
itself principally us an irritation of the nervous system, especially also of the vaso- 
motors and the brain. I consider the irritation of the vaso-motors as a compensating 
occurrence throughout, which causes an increase of the blood piessute and of the 
hypertrophy of the heart, on the one hand, and, on the othei, a more thorough flood- 
ing of the cerebral capillaries. This compensation, how r cvcr, has its limits, and 
when it is deficient or becomes relaxed, the effect of the intoxication becomes very 
conspicuous. If certain transitory local symptoms become prominent in the unemie 
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picture, an signs of the special irritation of certain portion* of the brain, the acute 
development of local ccrebial oedema may In* thought of in such cases, and its passing 
existence is analogous to the rapid occurrence and disappearance of oedema in other 
portions of the lssly in the couihc of nephritis. 

The diagnosis of uneniia loses in certainty owing to the multiplicity 
of the pathological picture in which the affection inay occur, more so 
because tin* fpmntity of the urinary secretion is by no means always an 
indication for the onset of a uraemia. Although this onset usually coin- 
cid(»s with a considerable decrease in the quantity of the urine, yet uraemia 
has been soon to occur also in cases in which the secretion of urine and 
urea has not materially changed, and, rice versa , to fail to appear in long- 
lasting anuria. If wo further consider that in some eases attacks of asthma 
(compare p. r>!)) become prominent and with insidious uraunia only very 
slight nervous symptoms manifest themselves — pruritus, headache, slight 
stupor, vertigo, nausea, etc. — it heroines sufficiently clear how difficult it is 
to recognise uneniie intoxication with certainty in every instance. 

Differential Diagnosis between Jrsemia and Similar Pathological Con- 
ditions. — A leading rule for the diagnosis is lo assume the urcemic intoxica- 
tion to be the cause of nervous symptoms in patients with nephritis only 
when other causes for the some can be positively excluded . This diagnosis bv 
exclusion has often stood me in good stead in doubtful eases of ursemiu, and 
it is the more necessary, because in the course of renal affections there occur 
often anatomically noticeable changes also in the centinl nervous system, 
like hiemorrhages and meningitis which may be the* cause of a clinical pic- 
ture similar to iiripinin. The diagnosis in such cases may often be made 
only with a certain degree of probability. 

Cerebral Disease. — Limited convulsions and, more so, hemiplegias almost al- 
ways point, decidedly more to the development of anatomical alterations in the 
central nervous system, especially if these symptoms i cumin uniform and are not 
of a transitory character, as in uneniia. It should no! be forgotten that circum- 
scribed thrombotic, softened areas of the brain have been found in rare eases as con- 
sequences of the unrniio attack. Diagnostic doubts occur further, often in my ex- 
perience, between meningitis and urtrmia , provided the former is accompanied with 
albuminuria. Isolated paralysis of cerebral nerves, stiffness of the neck, retraction 
of the abdomen, etc., of course point to meningitis; but there ure cases in which the 
latter affection takes a course without local symptoms and in which a differential 
diagnosis is absolutely impossible. 

Finally, intoxications and severe infectious diseases may simulate the picture 
of uruMiiia, because the latter affection, especially the acute form, is sometimes asso- 
ciated with fever, as has recently been particularly emphasized by Rosenstein, and 
which 1 can confirm fioni my own experience. Principally to be considered are severe 
cases, accompanied with cerebral manifestations, of iniliary tuberculosis, enteric 
fever and crvptogenctic septicopyemia, if their course is attended with albuminuria 
but without marked symptoms of a nephritis. To me, at least, these affections have 
often «fciven considerable differentio-diagnosticnl difficulties. Miliary tuberculosis is 
most easy to exclude, comparathcly, because the pulmonary symptoms, with inflam- 
matory manifestations upon pleura and pericardium predominate, at least as a rule, 
and because the nplithalmoscopieal examination eventually reveals tubercles in the 
fundus of the eye. The differentiation of ura»mia from enteric fever may become 
much more difficult; but here the swelling of the spleen and roseola, the relative re- 
tardation of the pulse, the typical course of the fever, and, above all, the positive 
Clruber- Widal reaction will decide in favour of enteric fever, while in uremia, the 
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fever, if at all present, is only moderate, and does not show the regular course as in 
enteric fever ; furthermore, the swelling of the spleen is usually absent and the pulse 
does not follow any rule as to its frequency. The determination of objectively demon- 
strable multiple areas of inflammation points to sepiicopt/tni nn, especially of pus- 
tular and pemphigus exanthemata, endocarditis and arthritis, intermittent fever with 
chills, and, finally, the ophthalnioscopicul finding (extravasations into the retina, 
eventually with a white eentie). 

Poisoning. — It is also possible that an mtnxicftlion , especially with opium or 
alcohol, gives rise, to gioss mistakes. The decision in these eases is arrived at by 
the anamnesis, by the obsenation of the condition of the urine, by the congestive 
irritation of the \aseular nones, and b\ the eheerful character of the delirium in 
alcohol intoxication. In doubtful eases the ophthalmoscopical examination should 
under no eireu instances be forgotten, which reveal# the quite frequent albuminuric 
retinitis in nephritis und thus furnishes a posithc symptom for the diagnosis of 
urtemia. 

./Etiology. — The i rhologit yields but few points for the diagnosis of chronic 
parenchymatous nephritis. The causes named in the discussion of acute nephritis 
may. all of them, also lead to chronic parenchymatous nepluitis, if the iioxip are 
hi ought to hear U]>on tin* kiduexs for a loop tunc or, aileeting them only a short 
while, yet alter and weaken the tissue of the kidneys to such an extent that the 
diseased oig.in is now fui tlier initated by insignificant, otheiwise harmless irritants 
and becomes chronically atleeted. Thus it is possible that chronic infectious diseases 
which are present besides nephritis, as syphilis, malaiia. luheieiilosis, finthermore 
colds, which aie anainnestieally established and which affect the putient frequently 
and for some time, abuse of alcohol and mcrcuiy. etc., may give at. least some sup- 
port to the diagnosis of the chronic form of parenchymatous nephritis. 


1. VARIETY: SECONDARY ATRORIIK! KIDNEY, SECONDARY INDURATION 

OF TI1E KIDNEY 

Till 1 picture of secondary atrophic kidney which represents the final 
stage of chronic* parenchwnatous nephritis — i. e., which gradually develops 
after a long duration of the same — differs m \arious respects from that of 
the latter affection, so that the diagnosis of the former usually does not 
present any dillieulties. 

Composition of the Urine. — Above .ill, the (/nan lily of the urine increases 
in comparison to that in chronic parent hyinatnu*' nephritis; normal or 
larger quantities of urine are excreted, while the specific gravity decreases 
(about. 10.15 to 10.10). The mine , althouyh relatively abundant, is still 
slightly rtoWdy , bloody, and contains sediment ; the sediment contains, be- 
sides white blood corpuscles and epithclia, stiff many easts in their various 
forms, and also red blood corpuscles. The albuminuria is generally more 
profuse than in primary atrophied kidney. Neither is dropsy entirely 
absent, in contradistinction to the condition in the latter affection, in which 
dropsy docs not o<cur — at least not during the greater part, of the disease. 
The occurrence of uraunic symptoms is the rule, retinitis is a very common 
manifestation, and hypertrophy of the heart has also developed in almost 
every instance. However, there cannot be any question of a strict differen- 
tiation between secondary and primary indurative nephritis based upon 
clinical symptoms; the diagnosis is usually possible only if the course of 
the disease is known to us in the individual ease, and if we have personally 
observed the earlier stages of the affection. 





362 


DISEASES OF THE URINARY ORGANS 


2. PRIMARY, GENUINE ATROPHIC KIDNEY (“FOCAL, INDURATING” 

NEPHRITIS, “CHRONIC INTERSTITIAL” NEPHRITIS); RENAL SCLE- 
ROSIS 

Contracted Kidney. — Regarding, finally, primary atrophic kidney, this 
is characterized by the extremely slow , insidious development of the dis- 
ease. 

Composition of the Urine — Polyuria. — The quantity of the urine is usu- 
ally very profuse , it may amount to .‘1 or 4 litres and above. The more fre- 
quent desire to urinate, especially at night, and the increased thirst arc the 
first symptoms to call attention to the disease. The cause of the polyuria 
can in most instances he ascribed to the hypertrophy of the heart which 
develops almost in every case; if the power of the heart decreases, the quan- 
tity of the urine diminishes. 

However, the excessive diuresis cannot be explained solely by the hypertrophy 
of the left ventricle. A veiy important role 1 is also played, in my opinion, by ana- 
tomical nltciations in the kidney pioper (above all, the destruction of numerous 
cortical capillaiics and tin* increased pleasure and current velocity caused thereby 
in the preserved glomeruli) ; a decreased resorption of water in the medullary sub- 
stance might possibly he of influence also (Ribhcit). 

Specific Gravity, Colour, Etc. — The specific gravity of the abundant 
urine is ton\ even if the quantity becomes temporarily less, 10.05 to 10.10; 
its colour is pale, light-green yellow. At the same time it is clear or but 
slightly cloudy, leaving no sediment. Only after standing for some time 
the urine will show a precipitate in which can he demonstrated a few casts, 
mostly hyaline, narrow and broad, sometimes also renal opithclia, leu- 
cocytes, and very randv ml blood corpuscles. 

Albumin. — The amount of albumin is very small and increases only 
upon decrease of the quantity of the urine; it is possible, in some cases, 
which, however, are extremely rare, according to my experience, that the 
albumin is entirely absent , especially in the night urine. Occasionally the 
easts may temporarily disappear while the albuminuria persists; the cause 
of this symptom should lx* looked for, according to Sehrwald and others, 
in a temporary dissolution of the easts by the pepsin which is contained 
in the urine. As to the quantity of the solid constituents of the urine , the 
kidney , in spite of a plentiful excretion of water , tends decidedly to a 
decrease in the excretion of urea , uric acid , phosphoric acid, chlorides, and 
ammonia . However, it is quite a common occurrence that larger amounts 
of these substances are excreted between the periods of lesser secretion; 
in fact, it may he possible, as demonstrated by von Noorden and Ritter, 
that the excretion of nitrogen temporarily exceeds the intake of this sub- 
btance considerably •( obviously in consequence of excretion of nitrogenous 
products of decomposition which were previously retained). Considerable 
fluctuations can be observed especially (luring the uraunic attacks. 

1 Regarding details 1 refer to my deductions in the text-book “ Die Lerke vom 
Ham,” p. 31 7, published by Salkowsky and myself. 
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Dropsy, in contradistinction ,to other forms of nephritis, is always 
slight, or is entirely absent , so long as a copious diuresis exists and the 
hypertrophied heart displays the required energy. If the latter decreases 
in the course of the disease, the quantity of the urine diminishes also, and 
now (edema sets in which occurs principally in the lower* extremities and 
which is to be interpreted as engorgement oedema. 

Hypertrophy of the heart is piescnt in by far the majority of cases and 
is demonstrable as such. The diagnosis should consider the degree of its 
development and the completeness of the compensation by the same during 
the entire course of the disease, especially because the prognosis of the indi- 
vidual case is determined principally by the prevailing intensity of the de- 
velopment of the hypertrophy of the heart. The second aortic sound is 
intensified, the pulse usually hard, the alteration of its force and rhythm 
is generally a good indicator of the threatening remission of the compensa- 
tion by the hypertrophied heart and thus of the eventual occurrence of a 
cardiac asthma and of the uraunie attacks. The pulse curve often plainly 
shows anadicrotism and a recession of the back-stroke elevation. 

The ophthalmoscopical examination usually reveals tin* characteristic 
signs of the so-called albuminuric retinitis , which may e\en be the very first 
sign of the pathological picture — i. e., it is sometimes present before any 
urinary changes can be positively demonstrated. This albuminuric retinitis 
occurs in no other form of nephritis us frequently as in atrophied (con- 
traded) kidney. 

Haemorrhages from the internal organs do not infrequently occur dur- 
ing the course of chronic nephritis: nose-bleed, especially, is a frequent 
symptom of the affection. Quite usual, furthermore, are disturbances in 
tlie digestive tract, especially diarrhaa s and dyspepsia : sometimes it is the 
latter pathological manifestation which <auses the patient to consult the 
physician. It is in the majority of oises, in my opinion, a urauuic symp- 
tom and of nervous origin, as is proved by the digestion experiments. 

Uraemia. — Headache , and doubtless also the other nervous manifesta- 
tions — vertigo, pruritis, etc. — arc likewise of an essentially imemic charac- 
ter. I would advise particularly never to omit the examination of the urine 
in headache, even if it is of a purely intermittent character or unilateral. 
We shall thus avoid subsequent self-reproaches: a headache which so far 
appears to be harmless attains a grave diagnostic and prognostic signifi- 
cance upon the presence of albumin in the urine. It is especially a chronic 
uraemia manifesting itself only by the slightest disturbances, which is quite 
common in atrophic kidney, and it is not noticed until a sudden weaken- 
ing of the activity of the heart changes it into a fully developed one, of 
apparently acute onset, or until an engorgement of the urinary constituents 
occurs to such a degree that the consummation of the stimuli precipitates 
a severe attack. 

Cerebral Hemorrhage. — Death may occur, besides from uremia, from n serous, 
pneumonia or quite in particular also f’om cerebral htvmorrhiiqe which in a large 
percentage of cases owes its existence generally to atrophic kidney. Tt in neces- 
sary, therefore, to examine* the urine for albumin in every case of apoplexy (in 
comatose individuals after it has been withdrawn by means of the catheter), but- 
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it should not be forgotten that albuminuria occurs in cerebral haemorrhage also 
without nephritis, simply in consequence of the change of the circulation caused by 
the cerebral affection. Although the determination o( broad hyaline casts and of 
fatty renal epithelia in the urinary sediment, the low specific gravity of the urine, 
and the eventual demonstration of icdcmas usually allow us under such circum- 
stances to recognise an atrophic kidney as the cause of cerebral haemorrhage, yet 
the question is to be left undecided in some cases whether an atrophic kidney is 
present besides apoplexy, and not until later does it become manifest whether the 
albuminuria was the consequence of the apoplexy or whether, conversely, the latter 
owes its origin to a granular atrophy of the kidneys which until then had taken a 
latent course. The same as in the brain, there occur laemorrlmges also at other places 
of the body, due to the influence of the hypertrophy of the heart and the vascular 
affection, like nose-bleed, uterine-gastric haemorrhages, etc. 

The aetiology of chronic interstitial nephritis allows us but rarely to draw con- 
clusions which are of value in a support of the diagnosis. It is true, the presence 
of un atrophic kidney becomes probable at once if arthritis (“gouty kidney”), lead 
intoxication, alcoholism, diabetes mcllitus, or a later stage of syphilis are demon- 
strably piesent, while, on the other hand, after malaria and after pulmonary phthisis, 
for instance, chronic parenchymatous nephritis may he expected most frequently. It 
is obvious, however, that such diagnostic considerations are of no value in compari- 
son to the objective results of the urinary examination, etc. 

Neither will it he possible to expect any help axiologically for the diagnosis of 
renal sclerosis, which will be discussed supplementary, because the just-mentioned 
noxas alcoholism, arthritis, etc., are acknowledged to lead to arteriosclerosis gen- 
erally and with it also to uitcriosclcrotic atrophic kidney. 

VARIETY: ART E U I ( )K( 1 LE R( >T 1 ( ATROPHIED KIDNEY, ARTERIOSCLEROTIC 
INDURATION, SCLEROSIS OF THE KIDNEYS 

This variety of chronic interstitial kidney is characterized anatomically by 
sclerotic thickening of the small vessels of the kidney, by hyaline degeneration of 
the glomeruli, and degeneration of the glomerular and uriniferons tubules with 
moderate proliferation of the interstitial connective tissue. The clinical symptoms 
of the airection are essentially the same as those of common primary chronic atrophic 
kidney, so that it is not possible to distinguish it positively from the latter. How- 
ever, a probable diagnosis of arteriosclerotic induration of the kidneys is permis- 
sible at least, if it is a question of elderly persons, if the symptoms of arteriosclerosis 
are very marked generally, and if hypertrophy of the heart, disturbances of compen- 
sation, and ‘cardiac asthma become prominent early in the pathological* picture. The 
amount of albumin in the urine is very small particularly in this form of atrophic 
kidney, and very often it is entirely absent. 


AMYLOID DEGENERATION OF THE KI DN EYS— FATTY 

KIDNEY 

Tlie diagnosis of amyloid kidney is always difiicult, according to my ex- 
perience, because the urine is never changed so characteristically as in the 
nephritides. 

The quantity of the urine, to begin with, is found to vary: normal, 
increased or decreased, and also in such a manner that increase and de- 
crease of the diuresis alternate. 

Of importance, above all, are eases in which absolutely puTe amyloid kidney — 
i. e. f vascular amyloid without epithelial and interstitial changes — are found post 
mortem. Rosenstein has recently dosorilied such cases, and he has observed in them 
an increase of the amount of urine , especially in amyloid degeneration of the vessels 
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of the medullary substance. The specific gravity of the urine was low at the same 
time, the colour pale. It is true, however, that Wagner and others, conversely, have 
seen a decrease of diuresis also in pure amyloid kidney, especially towards the end 
of life. 


Quantity of Urine— Specific Gravity. — The specific gravity also varies, 
it is usually decreased (10.02 to 10.05), especially in cases of pure amyloid 
kidney; the colour is bright yellow and, what I consider to bo the main 
point, the urine is clear 9 so that it is usually diiticult to obtain a sediment. 
Casts are generally absent in tlie latter; however, there are cases, on the 
other hand, in which they are very abundant (hyaline and granular) ; be- 
sides, leucocytes are found in the urine but no blood. Casts which give 
an amyloid reaction have been demonstrated but very rarely. Their occur- 
rence in the urine is more than doubtful. 1 have never been able to find 
them in spite of the most careful search in the urine of patients with the 
most marked amyloid degeneration of the kidneys. 

The albuminuria also varies, Ixnng sometimes large, at other times 
slight; in some cases it was entirely absent in spite of indubitable amyloid 
degeneration of the renal vessels. Of course, such observations an 1 of 
value only if long-continued examinations of the urine were made with 
always the same negative result. The following case, which was observed 
in my clinic, presents an example of constant absence of albumin' in the 
urine in an instance in which the onset of amyloid kidney was awaited for 
months : 

A hov, seven years old, admitted to the clinic April 18, 1885 (died July 16, 
1880), suffeied from tuberculous spondylitis of the liunlmr vertebral column, com- 
pression myelitis . Liver and spleen appeared to be of normal size ii]Km hi* admis- 
sion, urine free from albumin. In the middle of January a gravitating abscess per- 
forated in the left hank, and diarrluea set in. From this time on until May a hard , 
smooth hepatic tumour developed with sharp bolder, deep interlobular incisure; no 
ascites. The spleen was not palpable. As an amyloid aileetion of the organ had to 
be diagnosticated according to the ictiology, to the consistence, size, and smoothness 
of the liver, we were daily expecting a diagnostieable amyloid degeneration of the 
kidney — i. e., the appearance of albumin in the urine. The examination of the urine , 
however , which was carefully made therefor every day , gave an absolutely negative 
result — except ten days in April, when tracelike cloudiness of the urine was found 
upon the reaction for albumin; especially during the last months of life of the 
patient the urine was surely absolutely free from albumin. 

The autopsy showed. Insides tuberculous caries of the spinal column and mye- 
litis, sago spleen (size 10X5^4X2%), enormous lardaveous liver (weight 1,400 
gm.), kidneys large and pale f the cortex paler than the. medullary substance. The 
amyloid test applied to the fresh organ in toto proved negative; the microscopical 
examination , however, gave an undoubt wily positive result — namely, an amyloid 
degeneration of the glomeruli and of the rasa afferentia. 

We should expect to find albumin in the urine in cases of amyloid degeneration 
of the glomeruli, and that it is bound to l>e absent upon restriction of the degenera- 
tion to the medullary vessels. This, however, is not the case; album inuria may 
eventually also be absent in marked amyloid degeneration of the glomeruli. It may 
be possible that in the latter ease it fans not advanced sufficiently, qualitatively, to 
render the glomerular wall permeable for the albumin, or that, as is proved by 
Hansemann’s recently reported results of examination, at first only the loops become 
affected, while the covering epithelium still remains entirely intact. 
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The eases of amyloid kidney without albuminuria are the exception, 
generally, and the usual occurrence' is an abundant albuminuria; besides 
the serum albumin there is also found globulin in the urine, the same as 
in diffuse nephritis. Invest if/a lions of metabolism are of little value in 
amyloid kidney regarding the estimate of its influence upon the quantity 
of secretion of the individual urinary constituents , because the renal affec- 
tion is in this case only a partial manifestation of severe constitutional 
disorders. But this much appears to be certain at least, that the amyloid 
degeneration of the kidneys does not prevent the passing out of secretable 
substances. With this, the fact would agree that anemia probably never 
occurs in pure amyloid kidney, and also that hypertrophy of the heart 
is absent. The conditions are different, however, if parenchymatous neph- 
ritis, and especially atrophic processes (as is frequently the case), become 
associated with amyloid degeneration. Then the hypertrophy of the heart 
does not fail to appear, and gradually ura*mie symptoms will set in. Reti- 
nitis has also been observed in this com* ination. 

It is impossible according to the above considerations to establish a 
positive diagnosis of amyloid kidney from the urinary picture alone; how- 
ever, it is possible in most cases to make a correct diagnosis by observation 
of the concomitant manifestations. Anasarca and serous cavity-dropsy are 
present at least in the majority of ca^es, often very much developed, but 
in other cases again no dropsy is present. Jt is quite conceivable that high- 
graded anemia and cachexia can also be observed very often. But more 
important for the diagnosis than all the above-named symptoms is the 
demonstration of a synchronous amyloid degeneration of the liver and 
spleen. As the kidneys alone were found to be affected by amyloid degen- 
eration in only a few isolated cases, and in over (10 per cent of the cases 
liver, spleen, and kidneys simultaneously so, the diagnostic importance of 
this generalization of amyloid degeneration in the body becomes manifest, 
especially as amyloid spleen and liver are generally very easy to diagnos- 
ticate. The obstinate diarrhea, a consequence of the amyloid degeneration 
of the intestinal wall, may lead to the diagnosis, although it may sometimes 
be due to other causes, especially to tuberculous enteritis. 

etiology. — Finally, it is the ( etiology , the observation of which is pri- 
marily determining for the diagnosis. Phthisis with ulcerative processes 
in the lungs and intestines, bone suppurations , long-lasting suppurations in 
general, and inveterate syphilis are the main sources of amyloid degenera- 
tion in general and therefore also of amyloid kidney. All other (besides, 
positively determined) causes of amyloid degeneration are exceedingly rare, 
on the other hand, like carcinoma, rhachitis, gout, and obstinate malarial 
fevers. In very isolated cast's it was not possible at all to find any source 
whatever of amyloid degeneration. But it is advisable, nevertheless, to 
diagnosticate amyloid kidneys only when phthisis, suppurations, or syphi- 
lis exist for some time, and if, at the same time, the liver and spleen (or at 
least one of these organs, especially the spleen) are enlarged and hard, in 
short, show the symptoms of amyloid degeneration plainly, and the urine 
contains albumin, and also shows the above-described conditions of the 
specific gravity , etc., especially when it is also remarkably clear, pale, and 
free from sediment in spite of the presence of much albumin . 
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It seems that the occurrence of amyloid disease is rare in some localities and 
more frequent in others . 1 can only thus explain the fact that, for instance, in 

Wurzburg, in spite of the enormous frequency of phthisis and tuberculous bone 
affections, comparatively few cases of amyloid disease are noted at the autopsy in 
the course of a year. 

As the differential diagnosis between amyloid kidney, engorged kidney, 
and the various forms of nephritis is so very frequently foreed upon the 
diagnostician, I have tabulated (on pages 3(58 and 3(551) the characteristic 
symptoms oi the various diffuse affections of the kidneys which have been 
discussed so far. 

SUPPURATIVE NEPHRITIS, SEPTIC AND PYJEMIC 
NEPHRITIS, PYELONEPHRITIS, RENAL ABSCESS 

The inflammatory processes of the kidneys now to bo considered, which 
may be traced to an entrance of bacteria into the kidney , either bv means 
of the vascular passage or through the urine-secreting ducts, are character- 
ized in so far as the inflammatory process is less frequently diffuse, but 
always is a focal one or generally affects only one kidney; a portion of the 
renal parenchyma still remains functionable, therefore. 

Urine. — This may be explained, in the first place, because in such cases 
a complete anuria is newer reached which is due to a suspended activity of 
the kidneys, and it is just as explicable that the urine may eventually be 
free from abnormal constituents. The* latter, however, is but rarely the 
case; the appearance of the urine is usually turbid, and more or less pas 
corpuscles ami. many bacteria are found in the same; staphvlococei, strepto- 
cocci, bacterium coli communis, and proieus (Hauser) have been demon- 
strated as generators of suppuration of the kidney. The urine contains but 
little albumin at first in these processes, only enough to correspond to albu- 
minuria in febrile (infectious) diseases or to the admixture of pus to the 
urine. Urinary casts are usually entirely absent in the sediment , while in 
some cases they can lie demonstrated when, owing to the bacterial inflam- 
mation, tin 1 cpithelia of the glomeruli and uriniferous tubules become 
necrotic and are exireted in larger quantities. In these eases we shall then 
find a larger amount of albumin than corresponds to the quantities of pus 
admixed. Blood is almost always absent in the urine in the suppurative, 
septic form of nephritis. However, if the origin of suppurative nephritis 
is traumatic, and especially if the suppurative nephritis is caused by stone, 
haunaturia will not be absent. 

Sudden profusion of pus in (hr urine points to the perforation of a 
renal abscess into the renal pelvis, or otherwise to the sudden detachment 
of a purulent plug which obturates the ureter and behind which the puru- 
lent urine accumulated (a cause for the origin of hydronephrosis). It is 
true, however, that the single or repeated excretion of large masses of urine 
may be caused by the perforation into the urinary canal system of a peri- 
nephritie abscess or of an abscess in the neighbourhood of the ureters or the 
bladder. 

Renal Tissue. — If necrotic particles of the renal tissue proper become 
detached in abscesses of the kidney, it is possible that they may be passed 
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ENGORGED KIDNEY. 


ACUTE NEPHRITIS. 


Etiological factors: 


| Affections of the heart or Severe cold, acute poisoning 
| lungs, thrombosis of the! (cantharides, etc.), acute in- 
renal vein or of the in- factious diseases (scarlatina, 
ferior vena cava. pneumonia, enteric fever, 

diphtheria, sepsis, etc.), in- 
fection by specific bacteria. 


f Quantity: 


Scanty. 


Scanty. 


Colour: 


Dark red. 


Pale red to dark red, cloudy. 


Specific grav- High. High, 

ity. 

Blood: Absent (outside of a few Abundant, 

isolated red blood cor-j 
i pusdes) 

( Albumin . Moderate, varying amounts. | Abundant. 

Urine. g e ( ] j ni n t Moderate. Marked. 

(casts, etc)* I 

Urates, hyaline casts, a few White and red blood cor- 
red blood corpuscles. pusdes, blood casts, epithe- 

lial casts (pure and meta- 
morphized), urates. 

Total solids , Almost normal. Great reduction of secretion 

urinary coil- Absolute quantity of urca| of urea, of chlorides and 
stituents: slightly diminished; se-j phosphates in the urine, 

crction of sodium chlo- 
ride unchanged. 

1 1 y pertrophy of the heart : ( 'aused by the original affec- Almost without exception 

tion. absent . 


Dropsy: 


ITnemia: 


Secondary symptoms: 


Death caused by: 


Caused by original af- 
fection, rather station- 
ary, especially at the 
lower extremities. 

Absent. 


General symptoms of en- 
gorgement (hypcriemia of 
the liver, etc.). 

Heart failure, infarcts, etc. 


Marked (rarely entirely ab- 
sent), location changing. 


Frequent, especially in scarla- 
tinal and cold nephritis. 

Symptoms of infectious dis- 
eases and intoxications. 


Unemia or inflammation of 
internal organs, pulmonary 
oedema, serous pneumonia. 
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OF DIFFUSE AFFECTIONS OF THE KIDNEYS- 

Chronic Nephritis. 


CHRONIC PARENCHYM- 
ATOUS NEPHRITIS. 


SECONDARY CON- 
TRACTED KIDNEY. 


| CHRONIC NEPHRITIS, 
SLOWLY DEVELOP- 
ING FROM THE ON- 
SET, “PRIMARY 
CONTRACTED KID- 

ucv 19 


AMYLOID KIDNEY. 


Acute nephritis (scarlatina, etc.), slowly Gout, saturnism, al- Su] 
acting refrigeration (damp rooms, etc.), coholism, diabetes 
intermittent fever, phthisis. mcllitus, arterio- 

sclerosis and, 
probably, also, 
syphilis. 


Slightly less t h a n| Abundant or at least Very abundant, 
normal, about one; normal, 
litre. 


Of flesh-water colour, Rather clear, 
cloudy. 

Slightly higher orlSli; htly below the Low. 

normal normal. 

Usually present |l sually si 
amounts. 


Hear, pale. 


i, especial- 
ly caries, pulmonary 
phthisis, syphilis (es- 
pecially amyloid con- 
tr acted kidney). 
Rarely: Malaria, car- 
cinoma, foot ulcers, 
etc. 

Almost normal, vary- 
ing, increased in gen- 
uine amyloid kid- 
ney. 

Pale yellow, clear . 


Normal or less. 


all Red blood cells um- Absent. 
ally entirely ab- 
sent. | 


Abundant. Moderately a b u n - Scanty . jSoinctimes absent, but 

dant. j j usually abundant. 

Marked. Rather matked. Verj sparse. : Usually entirely ab- 

! i sent. 

White and red blood-J Numerous casts f Especially h y a 1 i n e' Sparse — hyaline and 

corpuscles, casts of, all kinds. 1 eiists (narrow and granular, also waxy 

all kinds, numerous | I wide). j casts, leucocytes, 

casts alTectcd by 
fatty degeneration. I 

Decrease of the se- Great decrease of the Great decrease of the Normal, unless forma- 
cretion of solid secretion of :>lic secretion of solii tion of urates de- 
constituents. constituents constituents. creased by constitu- 

tional deterioration. 


Sometimes present. Usually present. j Present almost with-! Absent, except in com- 

out exception. j hination of amyloid 
degeneration with 

, chronic nephritis. 

Marked, c a v i t y Moderate, developed Usually not at all, Usually quite marked, 
dropsy. as anasarca and ‘>ut later present 

cavity droi>sy. in cardiac insuf- 
ficiency. 

Rather frequent. Frequent. 'Very frequent. Absent, except in 

amyloid contracted 
kidney. 

Marked pallor of the skin, retinitis, bronchitis, etc., inflamma- Retinitis absent,' the 
tions of internal organs. symptoms of the un- 

derlying affection. 
(See irtiology.) 

Uremia or, more of- Uremia, cerebral hemorrhages, cardiac|The original affection, 
ten, by inflamma- insufficiency, inflammation of internal cachexia, exhaus- 
tion of internal organs tion. 

organs. 
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with the urine. This will furnish the possibility of a positive diagnosis, 
provided that uriniferous tubules, etc*., can be demonstrated microscopically 
in these particles. However, the last-named occurrences are rarities; the 
diagnostic employment of the urine in this respect is not possible in the 
vast majority of cases. 

The reaction of the purulent urine is acid at first , later it may become 
alkaline upon ammoniueal decomposition; however, the decomposition of 
the urea into carbonate of ammonia is not essential to infectious pyelitis 
and ascending nephritis. Schmidt and Aschoff reported that the ammo- 
niacal decomposition of the urine was regularly absent even in cystitis, re- 
spectively pyelonephritis, which was caused bv infection with the coli bac- 
terium and was found only when other kinds of bacteria, for instance 
staphylococcus pyogenes, became active beside the bacterium coli or with- 
out the same. 

Composition of the Urine in Pyelonephritis. — If pyelitis is supervened 
by an inflammation of the kidney due to contiguity of structure in such a 
manner that the pus cocci enter from tile papilla? into the straight urinifer- 
ous tubules and gradually advance to the surface of the kidney inciting 
inflammation in the uriniferous tubules and in the interstitial tissue, uri- 
nary casts will also be found in the urine, although rarely, besides cpithelia 
and pus cells , winch are usually imbricated and which originate in the renal 
pelvis. The glomeruli being situated in the middle of the pus area and 
the epilhelia being dost roved necrotically, a more frequent occurrence of 
casts could, a priori , Ik* expected ; hut it should not be forgotten that the 
uriniferous tubules become obturated by the pus and the dead cpithelia and 
thus prevent the deflux of the albumin-containing and cast-containing urine 
from the affected parts of the kidney. So soon as the latter is not the ease 
throughout, casts and larger quantities of albumin than correspond to the 
admixture of pus will actually appear in the urine, and in such cases the 
pyelonephritis which has become associated with the pyelitis will now be 
diagnosticable. 

If it is clear, after the above statements, that the conduct of the urine 
in suppurative nephritis, in contradistinction to the diffuse nephritides, 
allows in the great majority of eases unreliable diagnostic conclusions at 
most, the question remains whether the other symptoms of this affection 
do not offer better points of support for the diagnosis. 

Pus Fever. — It is, in the first place, the high fever , interrupted by chills 3 
which points to a purulent process in the body and at once indicates an 
affection of the urinary tracts as the cause of the intermittent fever in 
those cuses in which the urine has assumed a purulent condition. The 
diagnosis becomes more certain when the region of the kidneys becomes 
painful spontaneously and also to pressure, or when (which requires an 
enormous abscess formation) a fluctuating tumour in the renal region 
becomes palpable from behind or from the abdominal walls. 

Fluctuation in the Eenal Region — Differential Diagnosis — Paranephritic Grav- 
itation Abscess, etc.— Confounding this condition with paranephritic or with grav- 
itation abscesses originating in the spinal vertebrae are liable to occur, especially 
as they, too, the same as true renal abscesses, perforate suddenly into the urinaiy 
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passages and evacuate the pus with the urine. The more circumscribed the abscess, 
the more probable is the presence of a renal abscess in cases of doubt, especially if 
no (edematous swelling of the lumbar region sets in — i. e., if the abscess formation 
is restricted to the kidney within its capsule, if pyuria and hivmaturia are present 
from the beginning, and if painfulness and flexion of the vertebral column are absent. 
If the kidney is recognised to be the seat of the fluctuating tumour, it is to be con- 
sidered whether an abscess of the kidney, hydronephrosis , or echinococcus of the kid- 
ney are present: but these are d ifFerent io-diagnost ieu 1 questions which are best con- 
sidered in the discussion of the diagnosis of hydronephrosis and of renal echinococ- 
cus. The often-debated paraplegia of (he lower extremities , which is explained 
either ns a reflex paralysis or ns a sequence of an ascending neuritis, and which is 
often observed, especially in renal abscess, is of \ cry little diagnostic significance. 

Ammoniflemia. — Dryness of the tongue and of the buccal mucous membrane, 
vomiting, geneial debility, stupor, and coma develop in some cases, a condition which, 
although remotely similar to the* picture of line in in. is differentiated from the same 
by the constant absence of com uhinns retinitis, and dropsy. The coma, after the 
manner of the diabetic coma, is sometimes associated with dyspneric respiration 
(Senator). Treitz mid .Inhsch have previously designated the condition as “ inn- 
monUrmia” and interpieted it as the product of an intoxication with the ammonia 
of the decomposed urine. Jt is true, the idea, of an auto intoxication should not be 
rejected in such cases; but it is not at all clear as yet in what it may consist. On 
no condition are we entitled to ascribe it to an intoxication of the organism by am- 
monia; it is rather evident that there aic several intoxicating substances of the 
decomposed urine or pus, possibly also bacterial toxines, the resorption of which 
produces fever and other pathological symptoms. 


Symptoms upon which the Diagnosis Depends. — If the above-named 
manifestations are found ni a ease, the diagnosis of suppurative nephritis 
may then he made, and that with greater certainty if most of the symptoms 
are simultaneously present. 1 recapitulate them m the order of their diag- 
nostic* value: Excretion of mini particles besides /ms and eventually blood 
in the urine (rarely urinary cash), circumscribed tumour , fluctuating 
deeply ( abscess ) in the renal region without (edematous swelling of the 
adjacent tissue, perforation of the pus into the renal pelvis and transitory 
secretion of large pus masses with the urine, fever aceam panied with chills, 
auto-intoxication with substances which are derived from decomposed urine 
and pus, paraplegia, pain in the region of the kidneys , alkaline reaction of 
the urine . 

iEtiology. — But even if several of the above-named manifestations coin- 
cide in the pathological picture, the rule should be observed not to estab- 
lish the diagnosis of suppurative nephritis positively until the adiology of 
the case has been thoroughly investigated and well considered, because the 
diagnosis becomes firmly established only by the demonstration of a cause 
which conditions the eventual suppuration in the kidney; the supposition 
of a “ spontaneous ” renal suppuration embodies a priori the “germs*' of a 
wrong diagnosis. 

Cystitis, prostatlc hypertrophy, urethral stricture, and affections of the spinal 
marrow, with vesical torpor, most frequently give rise to suppuration in the kidneys. 
The bacteria which cause the inflammation and suppuration enter the urinary pas- 
sages from outside (most frequently brought on directly by eatheterizution ) in such 
cases and gradually extend upward in the direction of the urinary current, espe- 
cially if the deflux of the same downward is obstructed and the bladder is not yet 
excessively distended — i. e„ if it is still sufficiently contractile to throw a flood wave 
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to the ureter (Lewin and Goldschmidt). The origin of suppurative nephritis in 
formations of concrement in the renal pelvis (calculous pyelitis) and in trauma 
affecting the kidneys, is to be accounted for in a slightly different manner. A partial 
necrosis of renal tissue and portions of mucous membranes being brought about 
owing to these noxcr, a point of attack is created for the effect of the micro-organisms 
which are introduced by the blood current. Such a miscarriage of the micro-organ- 
isms and of their products into the kidneys by way of the circulation is indubitable, 
furthermore, in those cases in which a suppurative nephritis supervenes, in tfie 
course of septieupyirnna, It may lie that in some cases of long-lasting coprostasis 
this contributes to the origin of suppurative nephritis (especially that which is 
caused by the bacterium coli) owing to the auto-intoxication which may eventually 
be connected with it. It should likewise be observed in the diagnosis of suppura- 
tive nephritis whether a suppuration in the tissue adjacent to the kidney (in the 
renal capsule, psoas muscle, pcritoincuin, or retroperitoneal connective tissues fur- 
thermore, a giavitation abscess arising from hepatic and splenic suppurations or from 
gastric abscesses) might not have continued into the kidney simply hy contiguity . 
Finally, cases have been obsened in which the manner of invasion of the pyogenic 
agent (especially of the bacterium coli communis) into the kidney could not be 
demonstrated. 

Differentiation of Suppurative Pyelitis from Benal Abscess. — The diag- 
nosis of suppuration of the kidney is almost always difficult according to 
the above explanations, even if we proceed as cautiously as wo possibly can. 
The diagnosis is easier upon accumulation of large masses of pus in the 
kidney; hut here the question again suggests itself whether ail abscess 
exists in the renal tissue proper or a simple accumulation of purulent 
masses in I he renal pelvis is present, a question which usually cannot be 
decided unless exceptionally the secretion of urinary casts or even renal 
particles points directly to abscess of the kidney. The latter condition 
would also be indicated if an eventual fluctuation can bo felt posteriorly 
from the renal region rather than from the abdominal walls. But if this 
different io-diagnostie factor is to be applicable to the assumption of a renal 
abscess, it must he possible* to exclude a paranephritic abscess. The diag- 
nosis of the latter requires a more detailed discussion so that I will devote 
a special chapter to the same. 

PARANEPHRITIS 

Diagnosis. — Paranephritis is characterized by pain in the lumbar region, 
concentrated in the latter or radiating to the surrounding parts, intermit- 
tent fever , tumour in the lumbar region with a’dematous swelling of the 
slein above ami adjacent to it, more or less plainly palpable upon bimanual 
examination. The tumour does not become displaced during respiration 
and allows dee]) fluctuations to be recognised according to the size and 
stage of development of the paranephritic suppurative area; in most cases 
there is 4 also pain upon contraction of the psoas muscle. The pus may 
perforate into the peritomvum, intestine, bronchi, etc., or even to the sur- 
face, unless operative interference causes it to be evacuated. The urinary 
secretion remains absolutely normal except in those cases in which per- 
foration of the pus occurs into the renal pelvis (the urine does not contain 
pus at first which appears suddenly later) or, which is not infrequent, in 
which the paranephritis follows secondarily upon a pyelitis and pyelone- 
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phritis, an abscess of the kidneys, or upon a tuberculous infiltration of the 
kidneys. 

Differential Diagnosis. — The diagnosis is not very difficult, at least in 
the majority of cases if the above symptoms are observed. The differentia- 
tion of paranephritic abscesses from those of the kidney is successful if 
we consider that a rather diffuse infiltration and (edema of the integument 
in the renal region occur in the course of paranephritis; that downward 
burrowing of the pus is very apt to occur, and that the urine shows nor- 
mal conditions aside from the exceptions mentioned. The same as in sup- 
purations in tlie kidney, so it is conversely possible that abscess formations 
in adjacent organs, especially in the psoas muscle, may be confounded with 
paranephritic abscesses, more so because an impairment of the function of 
the psoas is also observed in paranephritis. However, the latter docs not 
from the onset become so markedly prominent in this case as in psoas 
abscess, in which, besides, the pain and the tumefaction are concentrated 
upon the course of the psoas. It is furthermore possible that /7m/Z tumours 
and paratyphlitic abscesses simulate paranephritis; in the latter affection, 
however, the seat of the abscess is so different from that of para nephritic 
abscess at the beginning that a mistake is scarcely possible. This is more 
apt to occur later when the pus in paranephritis lias sunk towards the ingui- 
nal region. In such cases the course of development of the affection, the 
condition of the stools, etc., must determine the diagnosis in regard to 
the starting-point of the abscess. 

If doubts are present as to the prevalence of pus at the bottom, an ex- 
ploratory puncture is indicated. 

HEMORRHAGIC INFARCT OF THE KIDNEY 

ILcmorrhagic infarct of the kidney arises in the well-known manner 
in valvular defects, by emboli from the heart, in atheroma of the arteries, 
ete. Traumas also, it appears, may lead to the formation of infarcts by a 
breaking of the wall of the renal artery. If, in the presence of such a 
source for embolus , a sudden pain occurs hi the renal region (owing to an 
expansion of the renal capsule) combined with hwmaluria or the latter 
alone , and if these symptoms entirely disappear again after a short while, 
the diagnosis of haunorrhagie renal infarct may he made. However, in 
by far the majority of cases of embolisms of the renal arteries their 
course is entirely without symptoms during life (as is shown by the 
autopsies). 

Those cases are very rare in which hemorrhagic infarcts of the kidney are diag- 
nosticated during life. I succeeded in only a single instance, about twelve years 
ago, in making the diagnosis intra vituni in' a case of insufficiency of the valves of 
the heart in which the autopsy confirmed the diagnosis. I regret very much that 
I do not possess the details of this case any more ; but in another instance the symp- 
toms were so marked that the diagnosis may undoubtedly be considered correct in 
spite of the favourable termination of the affection. The history of the ease is as 
follows : 

Case of Benal Embolism in the Course of Acute Endocarditis.— A carpenter, 
seventeen years old (admitted February 9th), suffered from the symptoms of an 
acute endocarditis (aortic insufficiency) which occurred in the course of an articu- 
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lar rheumatism. The urine contained albumin and blood ; the region of the left 
kidney was very sensitive to pressure; no oedemas. The blood disappeared entirely 
after two days, the albumin after six days. On March Gth the patient complained 
of a feeling of constriction about the chest and of headache, and presented a slight 
elevation of temperature (on March Gth, 101.2° F. per axilla, on the 8th, 101° F., 
on the 9th, 100.3° K„ on the 10th normal temperature) ; on March 7th the urine , 
which until then was entirely normal , showed again blood and albumin and the 
region of the left Kidney was again sensitive. The presence of blood and albumin in 
the urine persisted this time for seven days ; from that time on the urine became 
normal and the region of the kidney lost its sensibility to pressure. Chills were 
absent in the first as well as in the second attack. 

I believe that in this ease the diagnosis of htrmorrhagie infarct of the Kidney 
was justified. At least I consider any other explanation of the occurrence of lucma- 
turia and albuminuria, which suddenly set in, with painfulness in the renal region, 
and rapidly disappeaied again, in the course of an acute endocarditis, to be vastly 
less piobablc than the assumption of an embolus of the renal arteries. 


TUBERCULOSIS OF THE KIDNEY-NEPHROPHTHISIS 

Tuberculosis of the kidneys occurs in two essentially dill'crcnt forms: 1 , as a 
secondary acute initial y metastatic tuberculosis , which represents a partial mani- 
festation of a tuberculosis which is widely disseminated in the body, and which 
affects both kidneys but is not diagnostieable, because it does not cause appreciable 
symptoms, and 2, as pnmai y chrome tuberculosis localized m the kidneys. In this 
second form there arise, besides gray nodules, owing to their becoming confluent 
and in consecpience of progressing infiltration, larger nodes, which become caseous, 
which causes tin* gradual desti net ion of the renal tissue, foiiiiing larger areas of 
softening which are here and there connected with the likewise degenerated renal 
pelvis. This form of renal tuberculosis produces marked clinical manifestations and 
is easily diagnostieable as such. It is combined with tuberculosis of the ureter and 
bladder and almost exceptionally also witli a caseous tuberculosis of the prostate, 
testicles, and epididymis, of the seminal vesicles, ovaries, and tubes, so that the 
process is also designated as urogenital tuberculosis . The mode of importation ot 
the tubercle to\ine is not cpiite clear as yet; probably it takes place from within 
by emboli through the blood passage, as well as from without through the urethra, 
vagina, prostate, and bladder. 

Composition of the Urine. — The specific alteration of the urine is diag- 
nostically the most important symptom of the affection. The urine, se- 
creted in abundance, is usually cloudy , of acid reaction, rarely eontains 
more albumin than corresponds to the admixture of pus ami blood, and 
always leaves a sediment which consists of blood , rpithclm (rarely urinary 
easts), pus, and detritus. In some cases it eontains desquamated shreds of 
connective tissue and clastic fibres. If they arc demonstrable, this state will 
be proof that a deep destruction of the ureter, of the renal pelvis, or renal 
parenchyma, especially of the interstitial tissue of the kidney and of the 
vessels entering the substance has taken place. However, these formations 
do notjiTove anything as to the tubercular character of the nephrophthisis, 
because they are hound eventually to appear in the urine in every instance 
of greater disintegration of the above-named tissues by suppuration or 
tyrosis (which seems to occur in the kidneys upon a non-tubcrculous basis 
also). But. on the other hand , the demonstration of tubercle bacilli in these 
cheesy, brittle masses or in general in the sediment of the urine of patients 
who are suspected to be affected with nephrophthisis (especially on account 
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of the excretion of blood, pus, and detritus in the urine) furnishes an abso- 
lute help in the diagnosis of renal tuberculosis. 

Diagnostic Value of the Proof of Tubercle Bacilli in the Urine. — It is not diffi- 
cult to find the tubercle bacilli in the urine. I teas the first to observe them shortly 
after Koch’s discovery in u case of localized tuberculosis of the kidneys, and they 
have since been demonstrated by a great number of investigators, and by the same 
method which we employ for the demonstration of tubercle bacilli in the sputum. 
By this method we are enabled to make a posithe diagnosis of a tuberculous process 
in the urinary passages. It is true though that a few isolated tubercle bacilli have 
since also been found in the mine in eases of dissemiuated miliary tuberculosis; but 
such findings arc rarities in comparison to the enormous majority of cases in which 
no tubercle bacilli are passed with the urine in spite of ewdent disseminated tuber- 
culosis in the liody. Besides, the urine does not contain pus, etc., in these cases, 
in addition to the bacilli, as is the case in tuberculous ncplnophthisis. The great 
value for the diagnosis of the demonstration of fuheicle bacilli in the urinary sedi- 
ment holds good, therefore, if they / me found on icpented examination' besides pus 
and detritus . If repeated examinations of the unnary sediment for tubercle bacilli 
give negative results, we may, according to the example ot Damsel), inoculate the 
pus cxeieted with the urine into the anterior chamber of the eye of a rabbit. If 
nodules appear in the iris in the fluid week, the tuberculous character of the uro- 
genital atrcction is thus demonstrated. An enoi in the diagnosis may arise when 
tuberculous aicas in the neighhouihood of the miliary passages (especially in the 
prostate) perforate into the same. The subsequent appearance of" pus, shreds of 
tissue, and tubercle bacilli in the mine may simulate a tuberculous affection of the 
urinary organs. This may occur also when smegma bacilli mix with tie* urine, and 
their differentiation from tubercle bacilli presents gieat difficulties, as was explained 
on p. 131, and tin* diagnostic exclusion of which is necessary in all instances before 
the diagnosis of a tuberculous affection of the urogenital system can he made. 

Other Symptoms. — All other symptoms, for instance pain in the renal 
region, etc., are far less significant for the* diagnosis in eomparison to the 
occurrence of luherele bacilli in the urine. Nevertheless, the tuberculous 
eharaeter of the direction becomes probable if we succeed in demonstrating 
a thickening of the kidney, ureter, or of the bladder wall. Of extreme 
importance is the demonstration of a simultaneous induration and lyrosis 
of (ha testicles and especially of the epididymis , as well as of the prostate , 
in the male, of the ovaries and tubes in the* female; the careful examination 
of these organs should therefore ne\er he neglected in suspected eases of 
nephrophthisis (especially exploration per rectum and per vaginarn). 
Fever , though slight, is probably always present, at least periodically; pro- 
fuse diaphoresis and diarrhcea, also tuberculous joint affections and tuber- 
culous meningitis complicate tuberculosis of the urogenital apparatus in 
its later stages. Pulmonary tuberculosis is also found at times, besides 
tuberculous tyrosis in the urinary organs. It may either form the source 
of the " excretion tuberculosis " in the urinary organs or it may follow 
secondarily upon a primary nephrophthisis. It need scarcely be mentioned 
that, the same as in other tuberculous processes, so also in urogenital tuber- 
culosis, it is possible that an amyloid affection of the abdominal glands may 
develop in the course of the disease. 

The diagnosis is sometimes rendered difficult or impossible in that the urine ap- 
pears temporarily or constantly free from abnormal eonstituents. This may occur 
when a disintegration of the tuberculous infiltrates has not yet taken place in the 
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beginning of the disease, or when a transitory occlusion of the ureter of the affected 
kidney occurs by caseous material, thus preventing the passage of the character- 
istically altered urine from the affected kidney, while the other nou-tuberculous kid- 
ney still secretes normul urine, in such cases there develops a hydronephrotic dila- 
tation of the lumen of the urinary passages behind the obturation. 

Although frequently bo lit kidneys and ureters are affected by the tuber- 
culous process, yet often enough it occurs that only one kidney is the seat 
of the tuberculous affection, as has been proved by recent, especially surgi- 
cal, experiences. The decision of this point, however, is of the utmost 
importance for the therapy, especially on account of the necessity of a 
nephrectomy in the latter instance. Determining for the diagnosis is here: 
the restriction of pain and tumefaction in the region of the kidney and 
ureter to one side, the temporary excretion of entirely normal urine with 
transitory obturation of the ureter of the affected side, and, above all, the 
result of cystoscopy , which, if operation is considered, should always pre- 
cede the latter. [The urine segregator should be employed in this in- 
stance.] 

TUMOURS OF THE KIDNEY 

The diagnosis of renal tumours almost always presents certain diffi- 
culties, and requires in all eases a systematic examination and a careful con- 
sideration of the differential diagnosis. The more or loss extensive tumour 
of the kidney shows varying locations and extension, according to its 
origin in the upper or lower region of the kidney. The development of the 
tumour from the upper regions of the right or left kidney causes a bulg- 
ing of the right or left hypochondriac region and later of the right or left 
iliac region. If the tumour has its starting-point in the lower half of the 
kidney , the bulging occurs at once in the iliac region. According to their 
location we should expect the principal extension of renal tumours to take 
place posteriorly, while in reality the palpable growth of the same occurs 
much more anteriorly, because posteriorly the psoas muscles offer much 
more resistance than the soft intestines, which arc easily displaced by the 
growing tumour. But it should always be remembered, above all. if we 
want to diagnosticate a tumour of the abdomen as occurring in the kidneys, 
that it grows postero-anteriorly , displacing all movable organs of the abdo- 
men (especially the intestines) forward or aside. 

Position of the Colon as Regards the Tumour. — Such a locomotion by 
the renal tumour does not affect, in the iliac region, the ascending and 
descending colon, intestinal portions which, having no peritoneal cover in 
their posterior thirds, are firmly connected by cell tissue with the quad- 
ratus lumboruin muscle and the corresponding kidney. Upon anterior or 
posterior enlargement of the kidney, therefore, the ascending and descending 
colon flrmain more or less unaltered in their natural position to the kid- 
ney — i. e., they are only slightly pushed forward or aside, and that in such 
a manner that usually the ascending colon is placed from the right below 
to the left upward, the descending colon from the left above outward to 
the right within downward as a portion of the intestine which passes over 
the tumour. This varying conduct of the two portions of the intestine is 
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caused, according to my opinion , by the natural direction of the fecal dis- 
placement in the intestine, especially in the flexures of the colon, forcing 
the right flexure more within and the left more outward. But as the por- 
tion of the intestine which passes obliquely down over the tumour lias a 
tympanitic sound in the natural gas-containing condition or in that in 
which it is to be filled artificially from below, in contradistinction to the 
absolutely dull sound of the tumour, this position of the intestine on the 
surface of the tumour undoubtedly obtains diagnostic significance, although 
deviations from this usual position of the colon occur quite frequently in 
tumours of the kidney, according to my experience, and I wish to lay espe- 
cial stress upon this fact. 

The position of the renal .tumour to liver and spleen is such that the 
uppermost portion of the colon, respectively the llcxure of the colon, passes 
between the tumour and the corresponding unchanged organs, that we are 
usually able to place the hand between tumour and liver or spleen and that 
below the same we feel the upper margin of the tumour retrollexed. 

Bimanual Examination. — An important rule, ne\er to be left unobserved 
in the diagnosis of abdominal and especially renal tumours, is, further- 
more, not only to palpate the tumour anteriorly but also bimannally from 
behind forward. Tumours which originate in the kidney nre then felt, 
especially upon deep respiration, to press more distinctly and to a greater 
extent towards the palpating hand than is the case in abdominal tumours 
which originate m other organs (“ ballot lenient 

Immovability of Renal Tumours upon Respiration. — It is also gener- 
ally assumed that an immobility c.risls of the lower margin of renal 
tumours upon respiration , hecaUM* it is said not to follow the movements 
of the diaphragm. This is generally correct ; but as the kidney is normally 
adjacent to the lower surface of the liver and spleen, a slight transmission 
of the movement of these organs, which is caused h\ the 1 descent of the 
diaphragm, is unaxoidahle. 

Renal tumours can lie displaced by palpation only when it is a question 
of degenerated enlarged floating kidneys, in which the diagnosis usually 
encounters insurmountable difficulties, because the most essential charac- 
teristics are absent to recognise the tumour as a renal one. 

Neuralgic Pains in the Abdominal Wall. — The normal posit ion of the 
kidney is over the anterior branch of the twelfth doisal nerve and over 
twigs of the lumbar plexus which extend in the abdominal wall ; it is there- 
fore not to be wondered at that an increase in volume of the organ causes 
neuralgic pains in the abdominal wall which may radiate to the thighs 
and genital organs. These painful spots, which are anatomically founded, 
are of diagnostic importance, while otherwise pains should not be con- 
sidered of which the patient complains as originating in certain internal 
organs. 

Differential Diagnosis. — Tumours of the liver differ from those of the 
kidney principally in so far as they also grow upward into the thoracic 
cavity, usually attack the loft lobr uniformly with the right one; the ribs 
of the lower aperture of the thorax also bulge out much from above and 
the surface of the tumour below the costal arch appears as the direct con- 
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Ifnuation of the* circumference of the thorax. But tumours of the kidney, 
on the other hand, can only in case* they are very large cause a slight ex- 
tension of the thorax and then only gradually from below, and they usu- 
ally allow us to recognise a retroflexion of their apex or at least an indica- 
tion of it between the tumour and the border of the liver. Jn tumours of 
the liver \\e also distinctly feel, without exception, the lower border as 
a more or less sharp edge, and can follow it in its natural course; the 



Fig. 11. — I, ronal tumour; II, liver with corset lobe, covering the tumour of the kidney —the low r er 
bonier of the li\er turned up; III,htomneh; IV, omentum ; V, iiseeuding colon displaced down- 
ward, fluxed to the left in the middle third, continuing upward and to the right under the omentum. 


border of the liver, upon deep inspiration of the patient, will almost always 
spring over the finger of the examining physician, and the downward dis- 
placement of the tumour is usually distinct and considerable. 

Tumours of the spleen are less apt to be confused with renal tumours. 
They always, even if they are extremely large, show the normal shape of 
the spleen — i. o., the longitudinal axis of the tumour is directed from the 
umbilicus towards the axillary line, the anterior end can bo distinctly felt 
as a point. The tumour can bo easily grasped laterally, is very movable 
on inspiration, .and is, almost always, situated over the colon (see p. 377). 
As to the remainder, 1 refer to the diagnostic rules which I laid down in 
the discussion of the diagnosis of hepatic carcinoma and splenic tumours 
(see pp. 202 and 227). 
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Besides tumours of the liver ami spleen, the neoplasms on p. 376 are 
practically to be considered in the diagnosis of tumour of the kidneys: 
Ovarian tumours and enlargement of retroperitoneal glands , whereas in- 
testinal tumours, according to the already-mentioned symptoms which are 
especially peculiar to them, can scarc ely be mistaken for renal neoplasms. 

Ovarian tumours differ from renal tumours in so far as they ascend 
from the pelvis. Accordingly, they generally cannot, if palpated from the 
abdominal wall, be demarcated interiorly, but a connection of the tumour 
with the genital apparatus can be recognised upon examination per vagi- 
nam; they will force the intestinal coils laterally and posteriorly , so that 
a dear tympanitic? percussion sound appears just in the neighbourhood 
of the renal region posteriorly. On the other hand, a differentiation of 
renal tumours from large neoplasms originating in the retroperitoneal 
glands is very difficult, in fact, almost impossible, as the growth of retro- 
peritoneal tumours will cause exactly the same displacement of adjacent 
organs as will that of renal tumours — i. e., liens too, the intestines are lat- 
erally displaced, the descending or ascending colon passes downward over 
the tumour as a strip with tympanitic sound; the tumour itself is immov- 
able. However, there exist some points of support to distinguish retro- 
peritoneal tumours from those of tin* kidneys. To begin with, the urine, 
in the latter, shows, at least usually, changes, generally admixture of blood ; 
but it should not be forgotten that, on the one band, the urine in renal 
neoplasms may be normal during the entire course of the disease, and, 
on the other, changes in the urine may also occur in retroperitoneal 
tumours owing to tlieir pressure upon the ureter and the renal vessels. It 
is of greater importance' differentio-diagnoslieallv, therefore, that renal 
tumours, even if they are large, are always situated more laterally from the 
vertebral column than retroperitoneal tumours. 

After the tumour, by means of the above* characteristic's, lias been recog- 
nised as belonging to the kidney, the question suggests itself. What is the 
character of the tumour? a question usually much easier to decide than 
to determine that an abdominal tumour is a tumour of the kidneys. Diag- 
nostically to be considered in this case* are, as will he discussed in particu- 
lar, renal cysts, especially hydronephrosis, echinococcus, carcinoma and 
sarcoma of the* kidneys; whereas the other renal neoplasms: adenoma, 
fibroma, myxoma, syphiloma, lipoma, etc 1 ., are of no clinical, but only of 
pat hologico-anat omicul in t crest . 

Case of Sarcoma of the Bight Kidney, which was completely Covered by a 
Corset Lobe of the Liver. — To illustrate the aliovc diagnostic rules, 1 report the ease 
history of an instance ot sat coma of the riijhl tndnry , which was observed in the 
Julius Hospital, and which was difficult to diagnosticate. 

The patient was a woman, fifty-four years old, who w’ns healthy until eight 
months previous to admission to hospital, when she had an attack of hematuria 
(according to the patient’s statement), which, however, rapidly distippeared ; the 
urine remained entirely noimal, especially dining the three montlrn of her stay in 
the hospital. One mouth pievious to her admission to the clinic she had pains in 
the arm, near the shoulder joint, upon active and passive movements. She had no 
other morbid disturbances, except inclination to constipation. 

The physical examination show r ed poor nutrition, the subcutaneous layers of fat 
had disappeared; at the upper end of the humerus sensitiveness und a swelling hard 
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to the touch, which gradually increased; one month before death spontaneous fracture 
at this place; no glandular swelling. All the. organs were normal. Examination of 
the abdomen : In the riyht abdominal region a tumour the size of a small child's 
head visible and palpable. The stone-hard tumour commenced immediately below 
the costal arch, its upper end could be giasped indistinctly . To the right the tumour 
extended to the lateral contour of the abdomen, to the left almost to the median 
line, doxvnxxaid to within one finger-breadth below the umbilieus. It icas remark- 
able that the neoplasm could be felt miteiiurly in the depth through a softer sur- 
face. but laleially immediately below the abdominal walls as a hard tumour (sec 
Fig. 11, p. 378). I’ ism closci examination it could Ik? determined that it was pos- 
sible slightly to i a ise the softer surface as a sharp-edged lobe from the deeper-seated 
tumour, and that, the sharp-edged lobe extended triangularly into the lower third of 
the abdomen, to rise towards the median line into the border of the liver. The 
pereussion sound oxer the tumour xxas absolutely dull; during the first month of 
observation a tympanitic sound could occasionaliy be noted over the right lateral 
portion of the tumour; but by inflating the rectum with uir no portion of the in- 
testine could be filled over the neoplasm. The hard tumour was immovable on respi- 
ration, hut. it could he displaced slightly by pressing it forward from the renal region, 
in which case the soft lobe situated above the tumour did not move. 

The diagnosis could be made, after some deliberation, of a tumour of the right 
kidney , because the tumour could easily be palpated from the renal region direct, 
and because it xxas immovable on respiration, and also because the upper contour 
of the tumour could be grasped below the costal arch posteriorly. It xvas remark- 
able that the intestine, especially the ascending colon, did not pass over the tumour, 
but a tympanitic sound xvas only demonstrable for a short distance laterally over 
the same, and also that, the urine did not slioxv any changes during the entire course 
of tlie affection. An ovurian tumour could bo excluded because the neoplasm did 
not extend doxxn to the oxniian region; a hepatic tumour could he excluded because 
the neoplasm, although it passed into the liver dulnoss which superiorly remained 
approximately xxithin the normal boundaries, remained entirely immovable during 
respiration; an intestinal tumour xvas not likely to be present because no obstacles 
were obsci ved in the passage of the intestinal contents; a retroperitoneal tumour, 
finally, xvas at least improbable in comparison to a renal tumour because the neo- 
plasm did not extend bexond the median line into the other side, but xx r as developed 
toxvards the right renal region posteriorly and laterally. The sharp edged, soft lobe 
situated oxer the tumour could not possibly represent anything else , owing to its 
triangular shape ami tis passage into the sharp liver border , than a malformed liver, 
and nothing else, under the eircu instances, than a tight -lace lobe of the liver with a 
lacing furroxv, xxliich rendered it possible to palpate the upper contour of the tumour 
and to grasp the same posteriorly beloxv the costal arch. 

The diagnosis xvas accordingly; Tumour of the right kidney covered by tight- 
lace liver, metastasis in the left humerus. The patient died xvith the manifesta- 
tions of marasmus. The autopsy ( I vindlleiscli ) showed : Sarcomatous tumour of the 
right kidney, dislocation of the right lobe of the liver ( tight-lacc liver), situated 
over the renal tumour, covering the same and shoxving it only at the lateral border 
of the tight-hice lobe; doxvnxx’nrd displacement of the ascending colon, so that no 
portion of the intestine was situated over the tumour; the middle third of tlie 
ascending colon xvas bent to the left, situated below the renal tumour, connecting 
with its loxx’er contour. Metastasis of the retroperitoneal glands and of the left 
humerus with fracture of the latter. The cut on page 378 illustrates plainly the 
position, of the renal tumour iu comparison to the liver and other abdominal organs. 

CYSTIC TUMOURS OF THE KIDNEY— RENAL CYSTS, 
HYDRONEPHROSIS, ECHINOCOCCUS 

Common to cystic* tumours of the kidneys, to hydronephrosis, and to 
renal echinococcus is the soft, fluctuating condition of the tumour observed 
in these affections. 
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RENAL CYSTS 

The cysts proper (of which the smaller ones, originating in the distended uri- 
niferous tubules and situated especially in the cortical substance, arc of very fre- 
quent occurrence in chronic nephritis) attain only exceptionally such a marked size 
that the>' become an object of diagnosis. But they may sometimes reach the size 
of a child's head; they occur in one or both kidneys. They are sometimes found in 
adults, but usually it is a question of small children in whom cystic degeneration of 
the kidncyH appears congenitally and which, upon more marked development of the 
affection, may be an obstacle at birth. 

The diagnosis of cystic kidney is possible only in very well -developed cases, 
best when it is a question of the congenital form, in which other malformations are 
known to occur; hydioccphulus, defective development of the extremities malfor- 
mation of the urinary bladder, etc. In adults we must think of renal cysts if a 
bilateral tubetou* renal tumour with elastic, globular prominences is felt on the 
surface. It has happened several times that upon these symptoms the diagnosis 
was made infra vita in, and was confirmed by the autopsy. The mine generally con- 
tains albumin (and blood), as interstitial nephritis and nephrolithiasis were usually 
found associated with a cystic kidney, 01 probably were the cause of its origin in 
most instances. But it may also be that the urine is of a normal condition during 
the entire course of the disease. It is obvious that, in case n fluctuating tumour is 
felt at all, hydronephrosis and renal echinococcus, the diagnostic characteristics of 
which will l>e discussed presently, should ahvuys be taken into consideration in the 
diagnosis. 


HYDRONEPHROSIS 

If an olist ruction exists Mow the renal pelvis to the* passage of urine, 
an accumulation occurs above the obstacle owing to the continuous secre- 
tion of the kidney, and with it an expansion of the affected portion of the 
urinary passages takes place. Therefore, according to the higher or lower 
position of the obstruction, either the renal pelvis alone, or the latter and 
part of the ureter, or the bladder, together with both ureters and the renal 
pelvis, are distended bv the accumulating urine. The urine which has col- 
lected in the renal pelvis, gradually exerts an atrophic pressure backward 
upon the renal substance, therefore, the secretion of urine ceases grad- 
ually and the mucous membrane of the renal pelvis will soon secrete noth- 
ing into the sac but mucus and serum or, upon supervening inflammation, 
pus. This condition is designated as hydronephrosis , and it cannot be- 
come the subject of diagnosis until the tumour has assumed large dimen- 
sions. But a diagnosis usually offers groat difficulties even if a tumour 
containing fluid can be palpated, and confusions with other soft abdominal 
neoplasms, especially ovarian cysts, are very apt to occur. 

Symptoms of Hydronephrosis. — The symptoms especially peculiar to hydroneph- 
rosis are by no means characteristic. The excretion of urine is quite varying. It 
may be that, in unilateral hydronephrosis and with complete occlusion of the ureter, 
the quantity and condition of the urine maV be entirely normal — in fact, polyuria 
may be present, because the other healthy kidney, which under these circumstances 
becomes hypertrophied, functionates vicariously to the fullest extent. But in bi- 
lateral hydronephrosis oliguria or anuria may exist and uneinia may set in as a 
consequence. Accordingly, therefore, whether the obstacle to the flow of urine 
becomes manifest, or whether it is tem/iorarily overcome , oliguria alternates with 
profuse excretion of urine, and for the same reason does the size of the tumour vary 
( “ periodic,' " “ intermittent ” hydronephrosis) — i. e., an intermittent filling And 
emptying of the hydronephrotic sac occurs if a valve-like occlusion forms in the 
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lumen of the ureter, which is temporarily suspended by the pressure of the accumu- 
lating urine from behind, also if, as has been mentioned, hydronephrosis occurs in a 
movable kidney by torsion of the ureter, and if, upon retrotorsion, the flow of urine 
aguin takes place without obstruction. It is also conceivable, in view of such con- 
ditions, that the quality of the urine varies; the urine is normal at one time, at 
another time it contains mucus, pus, blood, and casts, and it is cloudy. The general 
health is but little distui bed; at most fever occurs, caused by pus formation in the 
hyd roue phrotir sac. A compensatory hypertrophy of the heart has also sometimes 
been observed. 

Differential Diagnosis. — As to the differential diagnosis , the best mode 
of procedure is first to determine whether the tumour actually belongs to 
the kidney, all previously mentioned characteristics of renal tumours are 
to he considered in this case, and above all, the position of the intestine 
(especially of the ascending and descending colon) in comparison to the 
tumour . 

Ovarian Cysts. — The hydronephrotic tumour, if retroperitoneal, presses 
the intestine forward or to the side whereas ovarian evsts press it back- 
ward. But it should he expressly mentioned that portions of the intes- 
tines are found between the tumour and the abdominal wall in ovarian 
cysts also, the same as happens m renal tumours. The movability of the 
tumour is conclusive diagnostically in so far as ovarian cysts , at least 
those that are not very large, are usually subject to decidedly passive move- 
ments, while hydronephrotic sacs are not . However, it should not be for- 
gotten that this rule does not hold good for hydronephroses which rela- 
tively often develop in movable kidneys due to partial torsion of the organ 
(Landau). It is further in favour of hydronephrosis, in contrast to ova- 
rian cysts, that a hydronephrotic sac is palpable according to the starting- 
point. of its formation in the renal region, especially upon bimanual 
examination, while ovarian evsts situated near the uterus are always es- 
pecially easy of palpation from the vagina. Besides, in the latter case it 
may eventually he possible to feel the uterine adnexa pass into the 
tumour, and to observe the pedicle of the ovarian cyst especially from the 
rectum. 

If these differentio-diagnostic measures are not sufficient, an examina- 
tion is to he made with the patient in chloroform narcosis (passing the 
entire hand into the rectum), in order to be able better to palpate the 
contours of the tumour and its starting-point. If this should not be suffi- 
cient either, nothing remains hut to make an exploratory puncture, which, 
however, should not he done without urgent reason, as the chances for 
operation of ovarian cyst become worse if previously an often unavoidable 
suppuration of the cyst occurs after the exploratory puncture. 

Cqpdltion of the Contents of the Hydronephrotic Sao In Contrast to that of 
Ovarian Cyst. — The fluid which is obtained by puncture by means of a thin trocar 
differs in ovarian cysts considerably from the contents of the hydronephrotic sac 
in the majority of cases. The fluid from ovarian cysts is usually viscid, colloid , of 
high specific gravity (about 10.20), contains much albumin, and also paralbumin 
and metnlbumin; furthermore, in the sediment, there arc epithelial casts of nor- 
mal and colloid appearance . The hydronepliritic fluid, on the other hand, shows in 
the sediment stratified pavement epithelia from the renal pelvis, is of low specific 
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gravity, rarely colloid, and contains, above all, besides albumin, very many urinary 
constituents — urea , uric acid , etc. However, the chemical constituents of the fluid arc 
by no means pathognomonic of one or the other of the two alfections. For the char- 
acteristic constituents of the urine disappear gradually in older hydronephrotic sacs, 
so that urea and uric acid are no longer demonstrable; on the other hand, consid- 
erable quantities of urea are also found in the contents of ovarian cysts. Met al- 
bumin and paralbumin, which were for some time considered characteristic of the 
latter, have also been demonstrated in the tluid from hydionephrotie sacs. This 
proves that not too much should be expected for the differential diagnosis from the 
result of an exploratory puncture in general. 

The facts that disturbances of mens! runt ion, swelling of the breasts and 
secretion of milk occur sometimes in ovarian cyst, while disturbances in 
the secretion of urine take place m hydronephrosis, may give* direction to 
the diagnosis. 

Besides, with ovarian cysts, hydronephrosis may lx? confused with 
ascites , mesenterial cysts , renal abscess , echinococcus of the kidney , and 
renal cysts . 

Ascites. — In regard to ascites , a wavering in the diagnosis can only be 
possible m bilateral hydronephrosis. But the differential diagnosis is easy 
even then, owing to the great movabilily of the ascitic tluid. The lateral 
dull areas which are caused by ascites usually disappear very rapidly and 
completely if the patient assumes the lateral posture, while the dulness of 
hydronephrosis remains. 

Sacculated Peritoneal Exudate. — Slightly Jess easy is the differentia- 
tion between hydronephrosis and sacculated peritoneal exudates. However, 
these latter fluids always show, aside from the anamnolic data, pains, etc., 
more diffuse and irregular boundaries than the sharply defined hydro- 
nephrotic sacs; it is also mostly possible in exudates, in contradistinction to 
the latter, that the tympanitic sound of the subjacent intestines can be 
observed by strong percussion. 

Renal Abscess. — Hydronephrosis is easily differentiated from the ex- 
plicitly described renal abscess which also, like flic former, forms a fluc- 
tuating tumour. For in renal abscess there exists a more marked fever, 
accompanied with chills, and the investigation of the aetiology of the ease 
must give a reason for the presence of suppuration if the diagnosis of 
renal abscess shall rest on a firm basis. 

Renal Cysts. — Renal cysts, however, cannot be differentiated diagnos- 
tically from hydronephrosis. It is true, if a fluctuating renal tumour is 
felt in the newborn, that wc may first think of the existence of a renal 
cyst, especially if the fluctuation is only felt posteriorly in the lumbar 
region; however, it should uot be forgotten that hydronephrosis may also 
occur in the newborn due to congenital anomalies of the ureters, and that 
in cystic kidney the renal pelvis may also be widened; in such cases, of 
course, a differential diagnosis is impossible. 

Renal Echinococcus. — Finally, it is a question whether echinococci of 
the kidneys present any differentio-diagnostical criteria in contrast to 
hydronephrosis. In referring to the special diagnosis of renal echinococ- 
cus, 1 now wish to remark only that the echinococcus becomes diagnos- 
ticable only upon the passage of cchinocoocic cysts in the urine, and even 
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then care should be taken in the diagnosis, localise echinococcic cysts may 
perforate into the urinary passages from other sources. If we decide upon 
puncture of a tumour whic h is recognised as a renal cyst, the examination 
of the fluid thus obtained will remove all doubts, if it does not contain 
any albumin and if stratified cystic membrane parts or booklets can be 
demonstrated. Regarding the differentiation of hydronephrosis from mes- 
enteric cysts , I refer to the diagnostic criteria given in the discussion of 
the latter (p. 121). 

Application of the JEtlology to the Diagnosis. — Finally, it must always be con- 
sidered n rule in the diagnosis of hydronephrosis never to make it with certainty 
unless (etiological reasons speak in favour of the formation of the same — i. e., a pre- 
ceding lithiasis, pyelitis, cured peritonitis, movable kidney, or abdominal tumours, 
which, owing to their position, may compress the ureter (especially carcinoma of 
the bladder which obstructs the entrance of the ureter). Bilateral hydronephroses 
ure brought about either by the above etiological factors, if accidentally both ureters 
become occluded, or by causes which regularly prevent the flow of urine from both 
ureters, such as retroflexion and prolapse of the uterus, prostatic hypertrophy, and 
urethral stenosis. But the most careful taxing of the history and examination docs 
not in some cases supply any cause for the formation of hydronephrosis. Even the 
autopsy sometimes fuiis to answer the question as to its occurrence. 


ECHINOCOCCUS OF THE KIDNEY 

There can only he a question of diagnosis of renal echinococcus if it 
forms a large, iirmly elastic, fluctuating cyst. But this occurs only in 
less than one half of the cases, and o\en when a large cystic tumour is felt, 
still the diagnosis usually presents great difficulties' for the tumour in 
such instances has no characteristic properties. Hie hydatid thrill which 
for some tune was considered pathognomonic, is absent in some of the 
cases of echinococcus, and, on the other hand, it may also be observed in 
other cysts. After the fluctuating tumour lias been diagnosticated a cystic 
tumour of the kidney , in accordance with the previously stated rules, the 
diagnosis of the cyst as renal echinococcus becomes feasible: (1), by the 
spontaneous perforation of the echinococcus cyst into the stomach, intes- 
tine, or even bronchi (and evacuation of the cystic contents with the vomit, 
faeces, or sputum), or, most frequently, by a perforation into the renal 
pelvis, and the passage of the cystic contents with the urine, and, (2), 
by the result of the exploratory puncture of the cyst. The fluid obtained 
in the latter case is entirely water-white , reacts alkaline and contains, 
which is very remarkable, no (or but very little) albumin ; less remarkable 
is the eventual presence of succinic acid, i nosite, reducing substance and 
of much sodium chloride. Positively demonstrative of the echinococcic 
character of the cystic fluid is only the occurrence of booklets , scolices and 
transversely striped membrane parts in the sediment. It may sometimes 
occur tfiat, besides the characteristic echinococcic elements, a bloody or 
purulent contents of the cysts is found. 

Consequences of Spontaneous Discharge of the Eohlnooooous Cysts. — If the con- 
tents of the echinococcus cyst discharges into the urinary passages, the excretion 
of the echinococcus evsta takes place with attacks of renal colic, and it may happen 
that the urethra finally becomes occluded with particles of the echinococcic cyst. 
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Then, either spontaneously or artificially, a dear, or milky, or blood-tinged urine is 
voided, which mostly contains albumin and also the characteristic dements of 
echinococcus formation. A microscopical examination will show, besides booklets 
and membrane parts, pus corpuscles, blood corpuscles, triple phosphate crystals, and 
other formations of inferior diagnostic significance. Of imi>ortaiice is the decision 
of the question whether the palpable cystic tumour becomes concspondingly smaller 
with the discharge of the above-named sediments. However, the determination of 
a diminution of the tumour is by no means u proof of the presence of a renal 
echinococcus, because a rapid decrease of the tumour may naturally also be caused 
by the perforation of an echinococcus tumour from an organ udjacent to the urinary 
passages into the latter. However, it is also possible that, in place of the expected 
diminution, on the contrary un enlargement of the fluctuating tumour will occur 
after the perforation, inasmuch as an acute hydionephrosis may secondarily be 
brought about in consequence of an occlusion of the ureter by the discharged echi- 
nococcus particles, thus producing a swelling of the fluctuating renal tumour. 

In conclusion, it may be emphasized that, the same as in other renal 
cysts, so also in renal echinococcus, the immovability of the tumour is of 
the greatest importance in the differential diagnosis between echinococcus 
and other cysts in the abdominal cavity, especially ovarian cysts. How- 
ever, exceptions to this rule occur, because, evidently, in consequence of 
the growth and the gravity of the echinococcus cyst in the kidney, the 
organ gradually becomes movable or the echinococcus develops in a pre- 
viously movable kidney. The differential diagnosis may become an ex- 
tremely difficult task under such circumstances. 

SOLID TUMOURS OF THE KIDNEY-CANCER OF THE 
KIDNEY-SARCOMA OF THE KIDNEY 

Of the solid tumours of the kidney, only sarcoma and carcinoma are to 
be considered diagnostically, whereas the other neoplasms of the kidney, 
fibroma, lipoma, myxoma, adenoma, gumma, etc*., arc of no clinical, but 
only of a pathologico-anatomical interest. 

CARC INOMA OF THE KIDNEY 

Renal carcinoma, a practically rare affection, remains concealed some- 
times during tlie life of the affected patients, especially ulien it is a ques- 
tion of secondary development of the carcinoma. The larger renal can- 
cers, however, form such great tumours that the examining physician 
cannot fail to observe them upon palpation of the abdomen, and they arc 
characterized as reual tumours by their immovability, by their position in 
relation to the liver and spleen and, above all, to the intestine, by their 
growth from behind, in short, by the entire list of previously described 
manifestations. 

Consistence of Renal Cancer. — Their. consistence, in contradistinction to 
the just-described renal cysts, is hard, firm ; sometimes, it is true, they are 
soft in some areas , owing to the fatty degeneration of the carcinomatous 
nodes, or even fluctuating, owing to hemorrhages which take place into 
the interior of the highly vascular tumour. The surface of the carcinom- 
atously degenerated kidney is, according to the seat and the dissemination 
of the cancerous masses, either smooth or distinctly tuberous. 
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Besides the most important symptom, the tumour, the demonstration 
of which alone is sufficient to render the diagnosis of renal carcinoma feas- 
ible, the pains in the renal region and certain changes of the urine arc to be 
considered only secondarily in a diagnostic respect. The urinary changes, 
it is true, may often he entirely absent, but, if present, they serve to render 
the diagnosis considerably more certain. As renal cancers are distinguished 
from other carcinomata by their large amount of thin-walled vessels, there 
occur, besides the above-named intrarenal haemorrhages, extravasations of 
blood into the renal pelvis in about half the cases and, with these extravasa- 
tions a periodic hematuria, either at the onset of the disease or, the more 
frequent case, during its later course. 

Condition of the Urine. — The passage of bloody urine occurs spontaneously, 
sometimes, possibly, owing to traumatic (‘fleets upon the renal tumour. The urine 
may be entirely normal — i. e., fiee fiom any admixture of blood or albumin be- 
tween the attacks of hienmturia. In fact, the secretion of mine from the diseased 
kidney may cease cntiicly if the growing cancel ous mass obstructs the ureter and 
thus eventually secondarily pioduccs also hydronephrosis. l*us coipuselcs and strati- 
fied pavement epithelial cells are contained in the sediment only if the carcinoma 
originates in the renal pelvis, or if the mucous membrane of tbe renal pelvis or of 
the ureters also become affected in the course of the disease. The latter is very apt 
to occur because renal carcinomata aie % cry much inclined to grow towards the point 
of least ‘resistance — i. e„ in tin* direction of the urctcis. In such eases not only the 
symptoms of a simultaneous pyelitis and luenmturia occur, but, eventually, the de- 
tachment of carcinoma* oua masses, ahieh mat/ appear in the urine , a condition which 
is theoretically possible, but which up to now could not be utilized free from all 
doubt in practice as a pathognomonic symptom in the diagnosis of carcinoma of the 
kidney. 

Secondary Symptoms of Renal Carcinomata. — A carcinomatous mass 
may also proliferate, the same as into the urinary passages, into the renal 
veins, and, finally, reaching the inferior \cna cava, cause metastasis in the 
lungs; met ast uses also occur secondarily in other organs. Pressure of the 
tumour upon the large abdominal veins produces varices and t edema of one 
or both lower extremities, varicocele and ascites, pressure upon the nerves 
which arc within reach of the tumour, pain in the lower intercostal spaces 
and in the femurs. Spreading of a renal tumour to the vertebrate column 
and. to the spinal cord may cause paraplegia , with violent pains. 

A very important diagnostic symptom of cancer of the kidney, espe- 
cially on account of its malignant character, is cachexia , which occurs in the 
course of the affection. However, in some eases the condition of the 
strength remains relatively good for a remarkably long period. 

Differential Diagnosis. — It has already been explicitly stated in the dis- 
cussion of the differential diagnosis of renal tumours in general, that car- 
cinoma of the kidney may be confused with other abdominal tumours, also 
how such mistakes can best he avoided. 1 only wish to mention here also 
that the differential diagnosis of renal carcinoma almost always causes con- 
siderable diflicultics, and that a confusion with ovarian tumour has been 
particularly frequent. Determining in the differential diagnosis between 
renal and ovarian tumours are the movability of the latter (carcinoma is 
only rarely found accidentally in movable kidneys) — I have only seen one 
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rase* — tlioir development from the pelvis, in contrast to the growth of renal 
carcinomata from the lumbar region, the connection of ovarian tumours 
with the uterus, and the simultaneous disturbances of menstruation in the 
same. Intercurrent hammturia? render the presence of a renal carcinoma 
probable, and it is also important to remember tlmt, contrary to other can- 
cers, ic occurs not only in advanced age but also in youth and especially in 
children . Statistics show that more than one third of all renal carcinom- 
ata occur between the lirst and the eleventh years. 

SARCOMA OK T 1 IK K 1 DXKY 

The same as eareiuoma of the kidney, so does sarcoma occur secondarily ard pri- 
marily. in tlie latter ea*e principally m children. About two thuds oi the so tar 
reported pumaiy sarcomata of the kidney occurred in children of less than ten years 
of age. The tmnoiii. which reaches a cotisidciahlc size and is almost always unilat- 
eral, is mostly soft, sometimes even fluctuating, owing to the toi unit ion of areas of 
softening, unc\en on the sin face. 

Differential Diagnosis between Sarcoma and Carcinoma of the Kidney.— -The 
question whether the tumour is of a carei noil nitons or sarcomatous character — an ; 
other question is not to he considered diagnostically — can he decided with some degiee 
of piolmhility. as youthful age, the absence of hiematiiria, and the 1 datively smaller 
disturbance ot the general health are decidedly’ 11101c in faxoiir of sarcoma. llgw- 
e\ei\ these chaiacteiistics may not always he depended upon, as is pro\ed by the 
previously rcpoitcd ease of lennl sarcoma, and as, cm the other hand, the almve- 
naincd symptoms, which generally speak for sarcoma, also occur in caicinoma. The 
diagnosis remains doubtful, theiefoie. until suicnuia cells appear in the urine, or 
until an cxploiatoiy puncture and a micioscopical examination of tumour pint idea 
thus obtained remove any doubt as to the -a i coma Ions character of the tumour. 
Not the softest aicas should be selected for exploiatoiy punctilio, because then only 
fluid will lie obtained toi examination, 01 tissue which is so changed that the diag- 
nosis cannot he made* finui the microscopical lindiug 

Jf we ha\c to deal with piim.ny sin cornu tosis of the skin or of other parts of 
the body which are accessible to dnect examination, the occiiucncc of the solid mull 
tumour in the course of the disease will natuially point at once to the fact that the 
renal tumour is of a sai coma toils nature. However, the secondary development of 
hiiicomata in the kidneys may take place without any symptoms, as I have recently 
again been taught by a case ohscixcd in the Julius Hospital, in which, in spite of 
profuse foi mation of seeondaiy sarcomatous nodes in the kidneys, neither the volume 
of the organ increased in size nor any change ot the mine indicated a seeondaiy Har- 
comatosis of the kidneys. 

The differential diagnosis between carcinoma and sarcoma is generally of no 
value until a microscopical examination of the tumour tissue obtained by explora- 
tory puncture has taken place. The same holds good also tor renal adenoma, which 
has recently’ been found more frequently’ and the close connection of which with car- 
cinoma docs not permit of a differential diagnosis during the life of the patient. 

NEPHROLITHIASIS - FORMATION OF CONCREMENT IN 
THE KIDNEYS AND URETERS-*[STONE IN THE KIDNEY.] 

According to the size of the concretions found in the kidneys and ure- 
ters, are they distinguished as sand, gravel , or si ones. Common to all these 
formations is the fact, first discovered by Ebstein, that they do not repre- 
sent simple precipitations of stone-forming masses (salts, etc.), but rather 
upon dissolution of the latter leave an organic framework which is formed 
either in concentric layers or more irregularly, and into which the stone- 
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forming substances are deposited. It appears that the framework, which 
consists of albuminous substances, owes its origin to an inflammatory irri- 
tation of the epithelia of the urinary passages and to deficient secretion of 
the inflammatory products by the urine. 

Symptoms of Use in Diagnosis — Pains. — It is rare that renal stones 
do not cause any symptoms or disturbances. The patients usually com- 
pluin of pains in the renal region which radiate downward towards the 
bladder and the femurs, and which are aggravated in particular by move- 
ments which shake the body (horseback-riding,, etc.), and, on the other 
hand, arc made easier by certain postures of the body which are taken pur- % 
poscly. Larger quantities of sand-like or slightly larger sediments from 
the size of a poppy to that of a lentil seed are passed with the urine in 
shorter or longer intervals and precipitated in the freshly voided urine. 

Condition of the Urine. — The urine shows at the same 1 time sparse or 
even profuse, sometimes periodically recurring, admixtures of blood and, 
upon inflammatory irritation of the renal pelvis, of pus corpuscles, mucus 
and desquamated, often stratified, pavement epithelia — in fact the charac- 
teristics of the urine in pyelitis; the reaction of the urine is almost always 
acid in such cases. If the stones in their passage through the ureter meet 
infill an obstacle, or if the larger stone occludes the ureter, the classical 
picture of renal colic will occur: A lancinating pain, radiating from the 
renal region along the under to the bladder and the urethral opening, 
-extremely violent, which diffuses to various points, especially to the testi- 
cles, but which is concentrated mostly upon the region of the urinary pas- 
sages. There exists at the same time a violent, continuous desire to urinate, 
but, nevertheless, usually only very few drops of a concentrated, mostly 
bloody urine full of sediment can be voided. Of general symptoms there 
are observed: Sensation of anxiety, cold perspiration, anxious facial ex- 
pression, vomiting, weakness of the pulse, chills. The paroxysm ceases with 
the entrance of the stone into the bladder, with its passage in the urine, or 
with the return of the stone from the upper opening of the ureter into the 
renal pelvis. 

After the passage of the stone, a profuse discharge of urine follows — i. e., of that 
quantity of urine which accumulated al>ove the stone obstructing the ureter and 
causing the temporary distention of the same and an acute hydronephrosis. In 
other unfortunate eases the occlusion of the urinary passages by stone is fol- 
lowed by unrmia when both kidneys are affected and both ureters lire obstructed, 
or, in the absence of one kidney, if the lumen of one ureter becomes occluded. The 
obvious consequence under such circumstances is complete anuria, which is found, 
sooner or later, to lead to unrmia, but which, it is true, in exceptional cases, as has 
been positively determined, may persist for weeks without the occurrence of unrmia. 

It is exceptional, also, that anuria occurs in connection with an attack of colic if 
only one of the two ureters is occluded. The cause of this condition is either due 
to the fact that the other kidney was also diseased even before the impaction of the 
stone or that the healthy kidney with its unobstructed ureter (probably due to 
radiating irritation of the splanchnic nerve, the vascular nerve of the kidney) has 
temporarily entirely suspended its activity. Other consequences of ureteral occlu- 
sion by stones, tearing of a ureter with following peritonitis, perforation of the stone 
into the intestine, to the external skin, etc., are only very rarely to lie expected (I 
have seen only one case of external perforation of the stone). 
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Although the above-described symptoms allow a very probable conclu- 
sion upon the presence of nephrolithiasis, a positive diagnosis by reason of 
the same cannot be thought of. For, it may occur, although rarely, but 
undoubtedly without the presence of stones and without any anatomical 
change in the kidneys, that paroxysms of pain occur which are entirely 
like renal colie and which are due either to nervous irritations originating 
in the central nervous system (especially in the crises nephreliques of 
tabetic patients), or to a neuralgia of the peripheral nerves (nephralgia ) ; 
but it may also be that other foreign bodies besides stones, such as coagu- 
lated blood, (which, if formed in the ureter, are discharged as worm-like 
formations), echinococcus cysts, etc., will cause renal colic upon passing 
into the ureters. The diagnosis becomes certain only when (which will be 
very rarely possible) a stone can be palpated in the renal pelvis or if even 
the rubbing of several stones can be distinctly felt or when, the usual case, 
concretions are passed with Ihe urine . Unless the latter are discovered 
before the onset of renal colic, the diagnostic question may sometimes sug- 
gest itself whether the paroxysm of colic is a renal one at all. It is almost 
always easy to recognise the latter as such from the seat of the pain and 
from its radiation, even if renal colic is combined with vomiting. The 
matter becomes difficult if, as a consequence of renal stones, no renal colic 
pains at all, but only gastric symptoms (vomiting and cardialgia), mani- 
fest themselves by way of nervous radiation. In such cases only the exami- 
nation of the urine for concretions can elucidate the diagnosis. [The 
value of the X-rays is here of great use, as stones have been seen in the 
kidney by its employment. | 

Examination of Urinary Concretions. — Freely voided urine in at first caused 
to form a sediment, then the lowest portion of the sediment which has fonned 
in the test tube, is removed with a pipette for further examination. |The centrifuge 
should be employed. 1 The grating of the sediment upon glass and pipette usually 
betrays the fact that we are dealing with hard, sharp-edged lwdies. The presence 
of stones in the urine laconics entirely clear if larger concretions have passed the 
urethra. The microscopic preparation will then show, besides the characteristic crys- 
tals of uric acid, calcium oxalate and evstin, which form renal sand, pus eorpuscles, 
epithelial and blood corpuscles, especially when the affection persists for some time, 
owing to a supervening pyeliiis. The maeroscnpically visible coneictions, lo deter- 
mine their constituents, require the preparation of thin, transparent sections for 
microscopical investigation, and a more precise chemical examination. 

It may be stated here in general only as a diagnostic guide that uric-acid con- 
cretions, by far the most frequent stones, present a smooth or only slightly uneven 
surface; they are of a yellowish-brown or reddish-brown colour, and arc hard. If 
particles of such a stone are heated with nitric acid, upon addition of caustic potash 
or ammonia, the well-known purple coloration (murexit test) appears. Oxalate 
stones are very hard, of a brownish to black colour, and usually show a rough, nodu- 
lar surface (“mulberry calculus”). They are- soluble in mineral acids; upon addi- 
tion of ammonia to the solution they crystallize into octahedral crystals of calcium 
oxalate. Phosphate stones, consisting mostly of calcium phosphate and ammoniated 
phosphate of magnesium are relatively soft, of a white or clay colour, and have a 
sand-like, rough, often glistening, surface. The various stones arc usually not com- 
posed of only one of the above-named chemical substances alone. For instance, the 
nucleus may consist of uric acid, the outer portion of calcium oxalate, or vice versa. 
[The nucleus may also contain some of the various common -forms of micro-organ- 
isms.] Often the phosphates form only the material for the outer portion of the 
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atone. They arc easily soluble in acids, and, in contradistinction 1o oxalate stones, 
also in organic acids. However, only the piecise chemical and microscopical exami- 
nation of Ihe stones gives exact infoimalion as to its composition m the imliudual 
case. This is especially the ease in rare forms of stone, which aie composed of indigo, 
eystin, and xanthin. As an accessoiy constituent of renal stones, calcium carbonate 
is often found. 

Confusions with other pathological conditions occur frequently, if wc 
venture to make the diagnosis from isolated symptoms of nephrolithiasis, 
luematuria, renal colic or from the symptoms of pyelitis, without concre- 
tions being demonstrable in the urine. It must lie established as a rule 
that the demonstration of the hitter is absolutely necessary for a positive 
diagnosis, and that, if they aie absent, the diagnosis is best left in sus- 
jH'iisc. If this rule is not observed, bad diagnostic errors are liable to 
occur: Confusions with renal tuberculosis, paranephritic abscesses, lum- 
bago, gastralgia. etc., but even if concretions arc passed with the urine, 
diagnostic errors are still possible either on account of gall-stones in rare 
eases forcing a wrong passage into the urinary tracts, being then discharged 
with tlic urine, or because it is not a question of reual calculi hut of stones 
dLtlu* bladder. 

* Differential Diagnosis between Renal and Bladder Stones. — It is true 
that the dislnrlmiieos and pains in the latter ease are concentrated upon 
the region of the bladder, especially upon that of the neck of tin* bladder; 
hut radiations of the pain to the renal region occur also. It is important 
in the decision whether renal or bladder stones are present, that, in stones 
which have formed primarily in the bladder, the pain which eventually 
radiates to the renal region, besides the bladder disturbances, is not re- 
stricted to one side* and does not precede the former. The reaction of the 
urine, which usually becomes alkaline in long-lasting cystitis, is of no 
value, because an alkaline reaction of the urine may also occur in calculous 
pyelitis. Of course, the most important diagnostic means is the direct ex- 
amination of the bladder with the bladder sound. 

Cystoscopic Examination. — Owing to the possibility of a nephrectomy, 
the question sometimes confronts us whether formation of stone is to he 
assumed in one. kidney only or in both. This (juration can neper be decided 
with absolute certainty without eystoseopie examination; for, although all 
symptoms in a ease may point to the isolated affection of one kidney, it 
is not impossible that concretion may lx* present in the other also, as con- 
cretions may, exceptionally, derelop without any symptoms at all. The per- 
fection of cystoscopy [and the X-rays] have rendered it feasible to make 
a jiositive diagnosis in this respect, and, therefore, operative interference 
for the removal of a kidney affected with stone should not Ik* undertaken 
until we are satisfied, from the condition of the urine collected isolatedly 
from the one under [and the other diagnostic aids], regarding the slate of 
hculth of the one kidney. 
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ANOMALIES OF FORM AND POSITION OF THE KIDNEYS 

Hypertrophy of the Kidneys. — Partial or general hypertrophy of the kidneys can 
t>e diagnosticated only if the kidneys are movable and if we are able, in the latter 
ease, to palpate thiough the abdominal walls an oignn enlarged in toto, with smooth 
surface, in the former ease, a tubeieled surface of the kidney. To make a diagnosis 
it is neeessaiy to observe the patient ten a long time to be suie that no neoplasm 
in the renal tissue simulates such, genoially rare, anomaly of the kidney. The his- 
toiv of the ease may also be of some help, inasmuch as a preceding embolism may 
cause partial h\ pel trophy. Diabetes may give rise to dilluse hypertrophy of both 
kidneys; occlusion ot the ureter of one kidney by stones, etc., may produce dilluse 
In pci trophy ot the other kidney. On the other hand, 1 have observed unilateral and 
bilatcial hypeitiophy of both (movable) kidneys at the bedside in two cases in which 
nothing whatever could be found axiologically to explain the oecurience ot these 
anomalies. 

Horseshoe Kidney. — The coalescence of both kidneys in some places, so-enlled 
horseshoe kidney, has nl.-»o become diagnosticable in Nome instances, inasmuch as 
such anomalous kidneys usually also assumed an abnoimal position, descended (ns 
l.i r as the tiue pelvis), and, with thin abdominal walls, could also be felt in tront 
ot the vcrtelnal column as a tumour which was caused to pulsate by the adjacent 
abdominal aorta. 

Single Kidney.-- Finally, the congenital absence of one kidney can be diagnos- 
ticated it one icual region shows constantly t ( v mp.iiutic sounds, the other normal •ill- 
ness, and if, upon repeated examination, no movable kidney is palpable. Attention 
is called to the piesence of this anomaly, either accidentally when percussing the 
renal legion for other icasons, or in cases in which the liupactiou of a icual stone 
of one side takes place with pains which are distinctly localized in the latter, and 
if complete amnia and. eventually, unvniin follow the occlusion of the ureter. 1 The 
absence ot one kidney docs not cause any functional disturbances, as the kidney which 
is pieseiit by peril opliics and fully compensates and transacts the scciction of urine. 


MOVABLE KIDNEY, REN MOBILIS, WANDERING KIDNEY, 
FLOATING KIDNEY, NEPHROPTOSIS 

Movable Kidney. — Of much greater practical impmtance to the diag- 
nostician is the acquired change of position of the kidney- -movable kidney 
(Hen mobifisjrnndevinff kidney ) — which anomaly has recently been accord- 
ed especial attention by various authors, so that, according to mv experience 
and that of others, it may he considered a relatively frequent occurrence. 
The diagnosis of floating kidney is easy, almost without exception, pro- 
\ided the examination is done himunually and with the abdomen relaxed, 
i. e., if, in palpating or in executing slight massage from the abdominal 
walls nntero-posteriorly, one hand pressed from the lumbar region towards 
the other hand. We deteimine then eventually an oval, smooth, firm 
tumour of the size* and shape of a kidney which is usually slightly sensi- 
tive to stronger pressure; sometimes it is possible to palpate even the hi him 
of the kidney and to feel the pulsation of the renal artery which enters here. 
Floating kidney occurs principally in women, favoured hv the changes of 

‘That anuria may also occur in the presence of two kidneys wit li occlusion of 
only one ureter lias been stated previously in the discussion of the diagnosis of neph- 
rolithiasis (p. 388). 
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position of the uterus and relaxation of the abdominal walls after preg- 
nancies or possibly also by pressure of the corset. Displacement of the 
kidney is found much of tenor on the right than on the left side; the dis- 
placed organ can be moved more or less by the palpating linger and be felt 
especially well duriny deep respiration of the patient. If the patient is 
made to assume various postures of the body, the position of the tumour 
will also change, in the knee-elbow posture especially will it advance 
towurds tin 1 anterior abdominal wall, whereas in the dorsal position of the 
patient it will fall back and can, if very movable, bo replaced to its normal 
location. Percussion of a movable kidney does not furnish a practical serv- 
iceable result for the diagnosis; however, it is necessary for diagnosis that 
the renal region of the respective place, at least upon repeated examina- 
tion, occasionally shows distinct clear tympanitic sounds. 

Differential Diagnosis. — Confusions with other tumours of the abdominal cavity 
which are of about the .sniue size and consiHtence as the kidney occur frequently, 
especially if only one examination takes? place and if both kidneys ure not movable 
(the usual ease), but only one of the organs has become displaced from its normal 
position. Tumours of the pylorus , especially, may show an extremely marked mova- 
bility. I was able, in one of my cases, to displace, with the greatest ease, a car- 
cinoma of the pylorus, which was absolutely smooth to the touch and of the size of 
th^kidney, from the right umbilical region into the loft hypochondrium — in fact, 
slightly below the left costal arch! It was due particularly to the unusual smooth- 
ness and niovahiliiy ot the tumour that a carcinoma of the pylorus was considered 
only in the second or third place; an exploratory incision of the abdominal cavity 
only proved the actual condition. It would he quite reasonable first to think of a 
confusion ot pyloric tumours with movable kidney, since recently it was believed 
that a subsequent manifestation ot tumours of the pylorus, gastrectasis, could also 
be attributed to the pressuie of a floating kidney. But, in my experience, we are 
not entitled to ascribe gastrectasis found in movable kidney to the effect of the lat- 
ter. The following facts, besides the presence of gastrectasis (eventually with an 
alteration of the hydrochloric-acid secretion of the stomach contents), guard against 
confusiou with neoplasms of the pylorus; permanent bilateral du Incas in the renal 
region, the relations of the tumour to the contours of the stomach filled and emptied 
by means of tlir stomach-tube, and, alone all, the shape of the tumour itself, which, 
in floating kidney, is bound always to show on palpation the exnct shape of the kid- 
ney. This latter fact also applies to the differentiation of ren mohihs from tumour 
of the pall -bladder, which, besides, beginning at the border of the liver, cannot be 
grasped superiorly and which ih almost never as movable as wandering kidney. 

Slightly more ditlicult upon a single examination is the differential diagnosis 
between movable kidney and movable spleen . However, pereussion of the splenic 
region, which gives a tympanitic sound in floating spleen, and also the not bcan- 
like shape of the tumour, will soon elucidate an eventual error. It may be espe- 
cially mentioned that both organs, the left kidney and the spleen, may be movable 
simultaneously, as 1 was recently able to determine with certainty during life in 
a case which, later, came to autopsy. A confusion of movable right kidney with a 
tight-laee lobe of the liver is more liable to occur, as has been explained on p. 205. 

I have become convinced that a considerable portion of floating kidneys, which are 
so fjpqiientlv diagnosticated and which are not controlled by autopsy, are tight-lace 
lobes of the liver, and that wrong diagnoses are very common in this respect. The 
best mode to guard against, such occurrences is to require for a jtositive diagnosis 
of movable kidney that the organ in question shows the exact shape of the kidney , 
can be fully grasped fiom above , therefore passes by continuity into the resistance 
of the liver and is easily and markedly to be displaced downward even without deep 
respiration of the patient. It is premised that the tight-lace lobe is movable, can 
be turned eventually, and is thick and round to the touch (os is the case in circu- 
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latoiy disturbances) — i. e., accordingly has no sharp, thin, lower border. If the 
contrary is the case, a confusion of tight-lace lobe of the liver with floating kidney is 
a priori impossible. 

A confusion with other abdominal tumours is not very well possible if we adhere 
to the above-named characteristics of movable kidney. Besides, a floating kidney 
often shows symptoms which arc especially peculiar to this condition. It is true, the 
sensations of heaviness, tugging, and slight pains in the abdomen are of too um- 
biguous a nature to be at once applied to the diagnosis; but the fact alone that all 
more violent movements of the body — horseback riding, driving, dancing, etc. — mark- 
edly aggravate this disturbance, gives a slightly better support to the diagnosis. But 
it is of especial importance that so-called symptoms of imiMdion occur from time to 
time: collapse, violent pains, inclination to vomit, sensation of anxiety, chills, and 
disturbances of urinary secretion, especially scanty diuresis, sometimes with the de- 
velopment of an acute temporary hydronephrosis; symptoms which, in my opinion, 
are easiest ascribed to a temporal y torsion of the ureter, of the renal vessels, and 
nerves in the pedicle of the kidney, due to more marked movements of a floating kid- 
ney. It also appealed to me that transitory inflammations in the neighbourhood of 
the organ were the source of “ symptoms of impaction ” in rare cases. Whatever 
else has been stated to be a consequence ot movahility of a kidney (for instance, 
luriuatiiria without previous impaction) is, according to my experience, very doubt- 
ful as to its commotion with floating kidney; only temporary albummuna may, in 
my experience, be the consequence of circulatory disturbance which is brought about 
in the dragged — i. e., in part twisted, mini vessels, and which causes an insufficient 
function of the glomerulus cpithelia. A movable kidney rarely becomes the sei^t of 
cancer or of concretions, as lias been explained in the respective chapters. 


DISEASES OF THE URINARY BLADDER 

CATARRH OF THE BLADDER-INFLAMMATION OF THE 

BLADDER-CYSTITIS 

Symptoms that may be Utilized Diagnostically. — Inflammation of the 
bladder (cystitis) usually causes sucli pronounced symptoms that the diag- 
nosis doi's not present any ditlieullies. The local symptoms, above all, arc? 
of importance, whereas the general manifestations, which are sometimes 
present in this condition, are not to be considered in the diagnosis: Fever, 
loss of appetite, vomiting, etc. The local symptoms in acute cystitis are 
ditferent from those in the chronic condition, inasmuch as in the former 
spasm and pains in the bladder region and surroundings, predominate, 
whereas these symptoms are only indicated in chronic catarrh of the uri- 
nary bladder and only a troublesome desire to frequent urination exists. 
External pressure in the bladder region is more or less felt, especially on 
bimanual examination from the vagina and rectum respectively. Catheter- 
ization also causes disturbances or violent pains, especially if the neck of 
the bladder is inflamed. 

However, a sure support for the diagnosis is found only, apart from 
cystoscopy, in the condition of the urine and in the microscopical examina- 
tion of the same. The urine is more or less cloudy, contains mucus and, 
eventually blood, white blood corpuscles which partly show lively aiwrboid 
manifestations of contraction, bladder cpithelia, and almost always bacteria . 

The investigations regarding the aetiology of cystitis which were made 
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(hiring the last years by various authors (Rovsing, Guyon, Ilalle, Reblaub,. 
J. Muller, Schnitzlor, Harlow, and others) of which the experimental inves- 
tigation of Rovsing contributed principally to improve the views we held 
regarding the pathogenesis of cystitis and thus to shape the diagnosis of the 
various forms in a more precise 1 manner, have shown that cystitis is caused 
almost irithoul exception by microbes. 

Bacteria which cause Cystitis. — The bacteria which arc to be considered in this 
respect are either bacilli (m the first place, bacteria eoli commune, tubercle bacilli, 
cnccoliacillus urea*, typhoid bacilli, proteus) or various kinds of cocci (staphylo- 
cocci, puma illy staphylococcus pyogenes aureus, streptococci, diplococcus pyogenes). 
If pure cult uics of these bactciia are introduced, with the necessary precautionary 
measures, into the hladdei of healthy animals, sometimes a cystitis dc\ck>ps, at 
other times it does not, or a cystitis of a more marked degree, when simultaneously, 
by constriction of the urethra at the neck of tin* bladder, care is taken that the bac- 
teria arc detained in the bladder for some length of time. Retention of urine , there- 
foie, is an auxiliary cause of the occurrence of cystitis, the same as are hyperu'mia 
of the i csical mucous membrane and tiau malic effects upon the bladder . The sig- 
nificance of these factors in the causation of cystitis was recognised principally by 
Guy on's school. 

Some of the bacteria which cause cystitis me able to decompose urea into am- 
monium carbonate; others do not ha\e this property, for instance, the tubercle bacil- 
lus, the gonococcus, the hnetenum eoli commune, etc. There is no question that the 
ammomucal decomposition of the urine which is observed in many, especially the se- 
vere, cases of cystitis, is a product of micro-organisms , and this transformation of 
area into ammonium carbonalc uluai/s takes place without the aid of a ferment de- 
veloped by them , a fact which / demonstrated years ago in regard to bacteria which 
were obtained by Grasor and myself from decomposed mine as well as in regard to 
the pulmonary sarcincs which also decompose men. The assumption of Bovsing that 
ammonia is the first cause of inflammation in cystitis was not continued. The sys- 
tematic investigations made in my clinic (d. Muller, Jlaer) ha\e shown that the 
reaction of urine in cystitis is, relatively often, acid, and that the importation of 
bacteria into the bladder may pioducc cystitis, even without the transformation of 
urea into ammonium carlKinutc being a necessary accompaniment. Besides, injections 
into the bladder of ammonium solutions, the strength of wdiieli corresponded to the 
contents of Nil, of urine decomposed by ammonium in severe cystitis, w r ere not fol- 
lowed by inflammation of the mucous membrane of the bladder, a result which was 
also obtained by the experiments of other investigators. 

Importation of Bacteria. — The question how the microbes which pioducc cystitis 
usually reach the urinary bladder is to be decided according to clinical and experi- 
mental experiences in such a maimer that, without question , cystitis is in most cases 
a consequence of a carelessly executed catheterization . Bacteria which excite cys- 
titis arc then introduced into the urinniy bladder from an external source, in part 
also from the urethra, in which pathogenic bacteria are present in large numbers, 
by means of the catheter (for the latter reason also, sometimes, when it has been 
thoroughly disinfected). Bacteria may enter the urinary bladder without preced- 
ing catheterization : If the oriiicc of the bladder is patulous, in dripping of urine, 
in high-graded strictures in which the stream of urine, according to the view of 
Rovsing, when coming from the bladder, rebounds at the place of the stiicture, thus 
washyig into the urinary bladder those bacteria which lie centrally in the urethra. 
Another mode of origin of cystitis is, that an abscess perforates into the neighbour- 
hood of the bladder, or, as lias become probable from the investigations of lleymond, 
that infectious microbes enter, fiom iiillaininatory areas in the neighbourhood of 
the bludder (for instance, from a metritis), through the wall of the bladder, the 
continuity of which remains intact, and thus produce, at first circumscribed, later 
diffused cystitis. Another mode for the immigration of bacteria into the bladder is 
that they enter from the blood and from the kidney into the bladder after the kidney 
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lias been put into a condition of inflammation and thuH becomes suitable for this 
passage of bacteria. It is es|>ecially the staphylococcus pyogenes aureus, which is 
able secondarily to cause cystitis in this manner — 1. e. t by meuns of a suppurative 
liephiitis — which has been primarily produced by this bacterium. 

According to the virulence of the bacteria and according to the condi- 
tions being favourable to their increase in the bladder in the given ease, 
mild or set ere forms of cystitis develop. The signs of the mild form are: 
absence or slight development of local and general manifestations (fever, 
etc.), few leucocytes in the sediment, eventually crystals of ammonium and 
magnesium phosphate (jn collin-lid form) and (thorn-apple-shaped) crys- 
tals of ammonium urate; the chemical examination of the urine often shows 
acid reaction, mucus, and no albumin, or only traces of the same. In the 
seven » form, on the other hand, numerous pus corpuscles are found in the 
urinary sediment (up to 150.000 in one cubic centimetre of urine) and 
usually profuse amounts of crystals of sails of ammonium. 

The reaction of the urine is in most cases strongly alkaline (nmmoni- 
acal) and contains as much albumin as 0.1 per cent and more. As large 
quantities of mucus and pus are contained in the urine, a thick sediment, 
which sometimes assumes a jelly-like ('insistence with alkaline-ammomacal 
reaction of the urine, forms upon standing. This can he determined best 
particularly when the urine is poured from one vessel into another, in 
which case the adhesi\e, glue-like, sediment is drawn out in long threads. 
If gangrenous changes of the vesical mucous membrane develop, the urine, 
which has a putrefying odour, contains desquamated shreds of the bladder 
wall. Tin* fever may attain high grades in the sc\crc forms of evs- 
litis, and may be accompanied with chills. Tbe general health may be 
markedly disturbed, and the patient may succumb with manifestations of 
poisoning. 

Thickening and Distention of the Bladder. — In case of long duration of 
a severe cystitis, the inflammatory infiltration of the bladder wall gives 
rise to a thickening of the same, so that the bladder may he felt as a 
globular, hard tumour from the abdominal walls over the symphysis pubis 
and from the rectum. This is especially easy if a paralvsis of the muscu- 
lature of the bladder produces an excessive tilling of the bladder and its 
vertex reaches up to the umbilicus and farther. It is possible, when exam- 
ining the interior of the bladder by means of a metal catheter, to observe 
the often beam-like, thickened muscles of the bladder w T all as such. A dis- 
tention of the bladder wall may also occur in unite catarrh of the bladder 
— namely, by consecutive spasm of the sphincter, which is associated with 
violent spasmodic pains radiating to the glans penis, to the testicles, and to 
the perin&uim; whereas the retention yf urine in cases of chronic cystitis 
mostly develops insidiously and painlessly, and the presence of a bladder 
tumour is usually accidentally discovered upon palpation of the abdomen. 

If the symptoms of cystitis are as pronounced as just described, the dis- 
ease cannot he mistaken. This is different, however, if it is a question of 
insignificant degrees of catarrh or of the last remnants of a healing cystitis. 

Differential Diagnosis between Cystitis of a Mild Degree and Contracted Sid- 
ney. — The correct explanation of such cases has often given rise to difficulties, at 
27 
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leRHt to me. The examination of the urine, even if the microscopical examination 
of the urine shows only a few pus corpuscles, always gives a’ slight hut distinct albu- 
min reaction under such circumstances. Now the question suggests itself whether 
these quantities of albumin arc CHUHed by cystitis or by chronic nephritis. The 
question is so much more dillicult to decide, as numerous white blood cells occur also 
in nephritis, and simple hyaline casts arc also found in normal urine. However, 
numerous investigations which 1 made with the urine of healthy individuals havo 
shown that, unless urinary .sediment contains only some isolated hyaline casts, this 
always represents a pathological symptom — i. e., that the kidneys are inflammatorily 
affected in such cases. Then it is always necessary to make a careful examination 
of the heart for hypertrophy, and of the pulse for increased tension in the aortic 
system, ulso to examine with the ophthalmoscope for eventual retinal changes, in 
order to make a positive diagnosis of nephritis. Posner has recently availed himself 
of the number of pus corpuscles per cubic centimetre in comparison to the percentile 
quantity of albumin to determine in the given case whether the excretion of albumin 
in the urine should be regarded simply as a consequence of the admixture of pus or 
not. It was shown that, with 80,000 pus corpuscles to the cubic centimetre, one per 
mille of albumin is present in the urine; if much more albumin is found than cor- 
responds to this proportion, for instance, one quarter of one per mille in a case in 
which the counting of the pus corpuscles with the Zeiss apparatus gave only 5,000 
per cubic centimetre, another source ot the albumin in the urine is to be thought of, 
especially of nephritis; positive information, however, will only be obtained in most 
cases by the eystoscopic examination according to Nitze. The diagnosis becomes es- 
pecially dillicult if lioth conditions, nephritis and cystitis, are present at the same 
time. A diagnosis in such cases is possible only if the sediment is very profuse and 
if large quantities of pus cells and pavement cpitlielia are found besides the epithelial 
casts. 

Differential Diagnosis between Cystitis and Pyelitis. — As the stratified base- 
ment epithelium of the mucous membrane of the urinary bladder is entirely like 
epithelium of the ureter and of the renal pelvis morphologically, a confusion of 
cystitis with pyelitis is also possible in such cases, in fact, it cannot be avoided if 
the diagnosis is based simply upon the result of the urinary examination. For the 
reaction of the urine is also of no significance, because alkaline or ammoniacal re- 
actions are quite common in pyelitis, if this affection has aiisen in connection with 
a cystitis, or if it has developed from the kidneys by pyogenic, urea-decomposing 
microbes. If we mean at least to try to make a diagnosis in such n case, it is neces- 
sary to consider the other symptoms of the disease, especially the pains in the renal 
region, which are absent in catarrh of the bladder which is not complicated by pye- 
litis; but a diagnosis based upon the scat of the pains is always a doubtful one. 
Nor is spasm of the bladder pathognomonic of cystitis, l>ecause a painful desire to 
urinate exists also in pyelitis, although not quite as often as in the former disease. 
It is of greater significance in the diagnosis of pyelitis that real attacks of renal 
colic may occur in its course, with temporary occlusion of the ureter by mucus and 
pus, and it is of especial importance that hydronephrosis may develop under such 
circumstances, with unilateral development of the disease, and that entirely clear 
urine (originating in the healthy kidney) maybe voided temporarily. This is never 
observed in catarrh of the bladder; it is only a pity that this condition is by no 
means constant in pyelitis. Nor does the aetiology give much information in regard 
to the differential diagnosis lietween these two affections, as the same causes of origin 
generally hold good for Imth. 

* 

JEtiological Diagnosis of Catarrh of the Bladder. — Nevertheless, it is 
necessary always to consider the rrtiological factors in every ease of cystitis, 
and not to regard the diagnosis as complete until the cause of the catarrh 
of the bladder has become clear in every instance. We must investigate in 
this respect whether chemical irritants (food, medicines, etc.), thermic 
effects or traumatism were active, or whether an inflammation has spread 
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to the bladder from neighbouring organs*, or, finally, whether an infectious* 
\irus gave rise to the catarrh of the bladder. 

Gonorrhoeal Cystitis. — Especial discussion is required in this respect by 
u gonorrheal 99 cystitis and also by that form which is caused by stones of 
the bladder. As to catarrh of the bladder occurring in the course of gonor- 
rhea, ther.e can be no question, according to Krogius, Barlow, and others, 
of the occurrence of genuine gonococcic evstitides — i. e., of catarrhs of the 
bladder which are brought about by the action of gonococci which have 
entered the bladder — but, on the other hand, the well-known investigations 
of Buinm have proved that gonococcic cystitidcs are, unquestionably , only 
very rarely of a specific nature — i. e., caused by gonococci. 

These latter possess the peculiarity of entering only into mucous membranes 
which are covered with cylindrical epithelium. If diplococci are found in the uri- 
nary sediment in cystitis of patients with gonnrrhu*n, this, of course, is no proof that 
the cystitis was caused by gonococci, because they may also come from the urethra 
affected by gonorrlia»a, and may, especially in the later stages of gonorrluea, be ex- 
creted, with the so-called gonorrluea threads |" Tripperfiideii ”]• Hut even if litis 
source of the admixture of diplococci to the urine can Ik* excluded, caution should 
be used in drawing any conclusions, as the pus of gonorrluea contains profuse quan- 
tities of pyogenic microbes, staphylococci and diplococci, which are able to cause 
cystitis. The clinical expeiiencc that the administration of balsam" copaiba caused 
a rapid cure of gononlueal cystitis, a fact which 1 had often a chance to determine, 
is no direct proof of the specific character of cystitis, as this balsam not only acts 
favourably in gonorrluea, but nl-o in such catarrhs of the bladder as are surely not 
of gonorrlucal origin. 

Calculous Cystitis. — Catarrhs of the bladder which are produced by 
stones in the bladder arc distinguished from the usual cystitidcs by the 
more frequent complication with hiematuria, by the frequent presence of 
gravel and crystals in the urine, and by the pains which . in spite of the 
chronic course of the disease, are violent and which are produced especially 
by vigorous movements of the body, radiating usually into I he urethra as 
far as the point of the glans penis, but also farther into the neighbourhood 
of the bladder. Particularly towards the end of urination, stranguria 
manifests itself as a sign of irritation of the* neck of the bladder by the 
stones; sometimes the stream of urine is suddenly interrupted, rarely is the 
flow entirely prevented. The distinct sensation of the patient, in some eases, 
of a moving foreign body in the bladder may sometimes give rise to the 
thought of the presence of a stone, hut it is of as little use for a positive 
diagnosis as all the above-named symptoms. The diagnosis becomes posi- 
tive only by the result of cystoscopy and by the examination of the bladder 
by means of the sound . The latter (after previous disinfection of the ure- 
thra) is to be done repeatedly if the. result is negative at first, because 
stones which become impacted in a diverticulum of the bladder or at un- 
usual places (especially above the symphysis) are often discovered only upon 
repeated examination with the sound. As to the remainder I must refer 
to what has been stated in the discussion of renal calculi. 

Croupous Diphtheritic Cystitis.— In rare cases it may happen that, owing to the 
action of an infectious virus in the course of scarlatina, small-pox, etc., or to a very 
intense irritation by chemical substances (for instance, cantharidcs or putrefying 
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urine) , or, finally, by catheterization ami importation oi micro-organisms into the 
bladder (according to an observation of liiinim, of the yellowish-white diplococcus ) , 
very seveie foims of inllaiiitiiatinn may occur, viz., cioupous diphtheritic cystitis. 
('hills and high fever may accompany this form of cystitis, and the diagnosis will 
become possible by the passage ot white shreds in the urine, which consist of librinous 
till ends, pus cells, cpithelia, and bactcun. 

Submucous Parenchymatous Cystitis. — if the inflammation is not restricted to 
the mucous membrane of the bladder, but located in the bladder wall, the latter is 
thickened, its conti act ion is impeded, and the secretion of urine is impaired and 
very painful. Aeeoiding to the seat of the pus collection in the wall of the bladder 
occlusion of the ureters or of the internal orifice of the urethra may be brought 
about, thus causing accumulation of urine upward towards the renal pelvis, and, 
eventually, temporarily a complete interruption of the disclmige of urine. At the 
same time there exist chills, high fever, pressure and pain in the region of the blad- 
der, and the signs of suppuration in the depth of the pelvis ( cystitis sub mucosa 
“ pin cnvhy mil tosa ”) . After perforation of pus into the bladder, lapid improvement 
of the symptoms occurs, with passage of the pus w r ith the urine. The manifestations 
become modified conespondingly upon pel foratiou into another direction (towards 
the peritoincum, lcctum, vagina, etc.). If these suppurative areas communicate with 
the inteiior of the bladder, the* mine mixes with the pus and decomposes; the results 
of this inliltration of mine are; an increase of the inflammation m the neighbour- 
hood of the bladder, (edematous swelling of the perineal anil anal regions, etc. 

Paracystitis . — rumcystitis is accompanied with similar symptoms — i. e., the 
signs of suppuration in the depth of the pelvis, and its consequences. Only catheteri- 
zation is less dillicult in this case, and the purulent infiltration of the licighlsmiiiood 
of the bladder is bit fioni the abdominal walls, perimeum, rectum, or vagina as a 
linn, later fluctuating tumour, the further development of which may cause hypo- 
static abscesses, pel fornt ions into the rectum, bladder, etc. 


TUBERCULOSIS OF THE BLADDER 

The diagnosis of tuberculosis of the bladder, which occurs almost exclusively as 
a partial manifestation of tuberculosis of the renal pelvis and genitalia, coincides 
with the diagnosis of renal tuberculosis. The urine contains, the same as in the 
latter condition, blood, cpithelia, pus, and detritus, sometimes also clastic fibres and 
shreds of connective tissue , if the disease has led to ulceiative disintegration of the 
bladder wall, especially at the neck of the bladder. Hut the most important con- 
stituents of the urinaiy sediment, which deteimine the diagnosis, me tuba etc bacilli, 
ns lias been explained in the discussion of the diagnosis of nephrophthisis. Hut. ns 
found by ltovsiiig, the demonstration of tubercle bacilli succeeds only if the reaction 
of the urine is not aminonincul at the same time, evidently because tubercle bacilli 
in ammoniaeal urine lose tin* property to stain with the usual methods of tinction. 
Hut a regular staining can be obtained if, by the internal administration of boric 
acid (three times daily 0.5), the reaction of the urine is changed into an acid one. 
The diagnosis becomes considerably more certain, as previously stated, if a simul- 
taneous hardening anil cheesy degeneration of the testicles, epididymis, or ovaries, 
or a secondary affection of the lungs can be demonstrated. 

Diagnosis of the Special Participation of the Bladder in the Tuberculous Process 
of Inflammation of the Urinary Passages. — It is usually only a question in the 
givctVtCasc whether the participation of the bladder in the process can lie diagnos- 
ticated as such. This, however, will not always be possible. But if (contrary to 
the usual cases of tuberculosis of the kidneys) a urine is constantly voided which 
leaves much sediment and contains tubercle bacilli; if marked strangury exists, and 
if the catheter, upon entering the bladder, causes pain at a certain locality and 
produces hemorrhages, we may diagnosticate a participation of the bladder in the 
urogenital tuberculosis. If the surface of the ulcer is encrusted with mineral de- 
posits, we may be misled, so long as no tubercle bacilli arc demonstrated in the sedi- 
ment, to assume that stones of the bladder are the cause of the catarrh. 
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The occurrence of tuberculous cystitis has recently been explained by Rovsing. 
Injection of pure cultures of the tubercle bacillus into the healthy bladder of rab- 
bits does not exert, a pathogenic action upon the latter, not even if a retention of 
urine, lasting twenty-four to twenty-six hours, caused by ligature of the urethra, 
is made to follow the injection. Furthermore , a decomposition of area by the tubercle 
bacillus never occurs , because, although pyogenic, it does not decompose urea. The 
ivacfion of the urine in uncomplicated tuberculous cystitis, therefore, remains acid 
under all circumstances. If the experimental production of tuberculous cystitis is to 
succeed, a mechanical injury of the mucous membrane of the bladder must take 
place and direct inoculation of the bacilli into the tissue of the vesical mucous mem- 
brane, or the bacilli must be injected into a bladder allected with suppurutivc cys- 
titis, and a twenty-four-hour-retention of urine follow the injection. 

The usual mode o/ onyin of tubnculous cystitis in man is probably that the 
tuberculous pmccss s pi nuts by contiguity into the tissue oj the bladdn, or that the 
tubercle bacilli touch the pa 1 cue hymn and mucous inembi.uie of the bladder meta - 
statically— i, e., fiom the blood cui rent — advance to the flee suiface of the same, 
and at this place cause pioccsses of ulceration. If the mine is animoniacal in tuber- 
cular cystitis, it appears that a mixed infection is always present — 1. e„ there is no 
question that m such a case microbes which decompose uie«i have become active 
besides the tubciclc bacilli. 


NEOPLASMS OF THE BLADDER-CANCER OF THE 

BLADDER 

Some of the neoplasms winch occur in the hlmhlcr, such as myoma, 
myxoma, sarcoma, etc., are more of a pathologicj-anatomical than of a 
clinico-diagnostic interest. But pupil] inn a to us fibroma (“villous cancer ") 
and also carcinomata* which usually spread secondarily into the bladder 
from the neighbourhood, are objects of the clinical diagnosis. The usual 
symptom of carcinoma of the bladder is hvmaluria ; of course, an ambigu- 
ous manifestation which occurs in various affections of the urinary tracts. 
Nor is tin* pam of much value in the diagnosis; hut it is suspicious, to a 
certain extent, if pain and luemorrhago do not take* place after movements, 
as in bladder-stone diseases, but appear without any external cause. How- 
ever, a diagnosis can he made only when (besides the pain in the bladder 
region and surroundings, besides the hamaturia and the symptoms of 
chronic cystitis in general) a tumour is felt from the rectum or from the 
vagina, or by means of the catheter. If, as occurs in rare cases in women, 
a pedunculated papilloma advances into the urethra, the tumourous mass 
may become visible. It occurs relatively often that cancerous masses be- 
come desquamated and are discharged with the urine, which then usually 
is in a putrefying condition. The desquamated carcinomatous particles 
can he recognised as such by a microscopical examination, unless they arc 
ill a condition of complete necrosis. 

If, nevertheless, a diagnosis cannot be made, vve may, definitely to deter- 
mine the same, make an endoscopic examination . There can lx* no doubt 
that swelling of the inguinal glands and increasing cachexia also are in 
favour of the presence of carcinoma of the bladder; hut only a very limited 
diagnostic importance is to he granted to the occurrence of cachexia, be- 
cause long-lasting affections of the bladder, which are accompanied with 
hanuaturia, are, of course, also followed by cachexia. This is also true of 
hiBinorrhoids of the bladder, which will be discussed presently. 
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HEMORRHOIDS OF THE BLADDER 

All affections of the bladder which we have enumerated so far may occasionally 
lead to hwmorrhuges and hematuria; this is most frequently the case with stone 
and carcinoma of the bladder. Besides these hematurias, which are caused by gen- 
eral affections, scurvy, etc., there occur isolated cases of vesical hemorrhage which 
can be ascribed only to ratieosc dilatation of the bladder veins . The diagnosis of 
such “ lucniori hoids of the bladder,” which has often given rise to great mischief, 
should only be made if the possibility of an existence of other kinds of bladder haem- 
orrhages can be winded with sufficient certainty, as otherwise wrong diagnoses are 
unavoidable. Hut, on the other hand, there arc certainly cases (1 have recently ob- 
served one of this ‘category) in which death was precipitated in elderly individuals 
in consequence of simple varices of the bladder — i. e., of the hemorrhages caused by 
the same, it is necessary to know that such cases occur, in order to avoid the mis- 
take, under such circumstances, to assume carcinoma of the bladder as certain in 
case of a fatal termination. This should only be done generally when positive points 
of supjKirt are present fa\ ouring the diagnosis of carcinoma (tumour, carcinomatous 
particles in the urine, see Cancer of the .’Madder). 


NERVOUS DISTURBANCES OF THE FUNCTION OF THE 

BLADDER 

Physiological Preliminary Remarks. — The distention of the bladder causes a 
reflex irritation of the muscles of the urinary bladder, both of the Hmootli muscle 
fibres which are designated as deli usor vesica* and which run vertically, as also of 
the transversely striped sphincter of the bladder and urethra. In such cases the 
reflex contraction of the latter predominates over the effect of the detrusor with 
moderate tension of the bladder. If the tilling of the bluddcr increases, the sphincter 
can only succeed in retaining the urine in that it becomes voluntarily and very 
energetically contracted. This is accomplished by the pudendal nerve from the sacral 
plexus. The neive fibres for the voluntary contraction of the urethral sphincter, 
which are stimulated from the brain, pass tluough the pedunculus through the an- 
terior columns and the posterior portions of the lateral columns of the spinal mar- 
tow. The same as the reflex contraction of the urethral sphincter can be volun- 
tarily increased by these fibres, so also is a voluntary inhibition possible of those 
reflex contractions by special fibres of inhibition, the voluntary stimulation of which 
causes a relaxation of the urethral sphincter. The tract of these reflex inhibitory 
fibres is also situated in the pedunculi and anterior colunitis. 

Hereimg of the spinal cord above the lumbar enlargement causes retention of 
urine with distention of the bladder, owing to the removal of inhibition of the reflex 
contraction ot the sphincter. Only after the distention of the urinary bkdder be- 
comes very marked, so that the posterior urethral opening also becomes mechan- 
ically dilated, excretion of urine occurs with a full bladder. Incontinence is also 
caused by a sci'cring of the sensory and motor-nerve fibres of the urethra which, 
passing into the lower sacral nerves, transmit the reflex of the sphincter and the 
voluntary contraction of the urethral sphincter. As the sensory nerves of the urethra 
and of the bladder which produce the sensation of a filled bladder and, with it, that 
of tlie desire to urinate, ascend in the spinal marrow to the brain (because they 
probably pass into Goll’a columns soon after their entrance into the spinal marrow), 
the severing of the spiual cord, and especially the degeneration of Goll’s columns, 
abolish the sensation of the desire to urinate. 

If these conditions concerning the innervation of the bladder are properly con- 
sidered, it is easy to explain the alterations in the function of the bladder depending 
upon nervous disturbances and, with it, to make a diagnosis of conditions of paraly- 
sis and spasm of the musculature of the bladder in detail. 
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PARALYSIS OP THE MUSCULATURE OP THE URINARY 
BLADDER—" PARALYSIS OF THE BLADDER CYSTO- 
PLEGlA 


PARALYSIS OF THE DETRUSOR 

The consequence of paralysis of the detrusor is the inability of voiding 
urine normally. A moderate filling of the bladder causes a rellex irritation 
of the sphincter — retention of urine. If the tension of the bladder and, 
with it, the desire to urinate become more intense, the reflex contraction of 
the sphincter will be removed by voluntary stimulation of the reflex inhib- 
itory fibres of the sphincter, and the discharge will take place by means of 
the paralyzed detrusor through straining of the abdominal muscles , which 
takes place with great exertion in a deficient stream (and with a feeling 
of aggravation) and furnishing unsatisfactory results, so that, upon the 
introduction of the catheter . large quantities of urine are found in the 
urinary bladder after urination. 

Example: Cum pi rssiau myelitis. Patient feels the titling of the bladder, has 
the sensation of the desire to initiate, is able to discharge urine, but not with the 
necessary force and only by means of straining of the abdominal muscles; no drip- 
ping of urine. A moderately large amount of urine remains in the bladder after 
dischaige, as is promt by eatheteriz.it ion alter the discharge of urine, which was as 
complete as possible. 

Variety of Detrusor Paralysis.— Paralysis of the Sensory Tracts. — It is 

presupposed in such eases that only the motor portion of the reflex tract 
of the detrusor is paralyzed; if its centripetal portion is also unable to 
transmit or if only the sensory tracts are interrupted, the picture of dis- 
turbance of the discharge of urine is slightly different: Absence of the 
desire to urinate , excessive accumulation of urine in the bladder , dilatation 
of the latter to the umbilicus and above , with rellex contraction of the 
sphincter. If the latter relaxes finally under tin* growing tension of the 
bladder, dripping of urine sets in with an excessively filled bladder (over- 
flow of the full bladder, “ ischuria paradoxa "). The patients may be able 
temporarily to suppress the dripping of urine by voluntary contraction of 
the sphincter and, in the interval, to force the passing of moderately large 
quantities of urine by means of a straining of the abdominal muscles. 

PARALYSIS OF THE SPHINCTER 

Paralysis of the Reflex Activity of the Sphincter, with Paralysis of the 
Voluntary Innervation of the Sphincter. — Normally the elasticity of the 
surroundings of the urethra is sufficient, with moderate filling of the blad- 
der, to retain the urine in the bladder; with a more pronounced distention 
the reflex activity of the sphincter is brought into play. Bui if the reflex 
of the sphincter is paralyzed, involuntary discharge of urine occurs with 
moderate desire to urinate , especially during sleep, or if the attention is 
diverted — i. e., when the urine is not retained by energetic, voluntary con- 
traction of the sphincter. 
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If the voluntary innervation of the sphincter is also disturbed, a reten- 
tion of urine is no longer possible, even with full attention of the patient 
and while he is awake — i. e., involuntary discharge of urine occurs as soon 
as the bladder is more markedly filled . 

In paresis of the sphincter the patient is urged to discharge urine upon 
moderate desire to micturate and moderate filling of the bladder, because 
the weak sphincter is only able to offer slight resistance of short duration 
to the activity of the detrusor, respectively to the greater tension of the 
bladder. Neither does the weak sphincter hold out upon coughing and 
other more marked movements of straining — i. e., involuntarily a stream 
of urine is discharged by starts (especially in women). 

SYNCHRONOUS PARALYSIS OK THE IIKTRUSOR AND TIIE VESICAL 

SPHINCTER 

Combined Paralysis. — I f the detrusor and sphincter are paralyzed simul- 
taneously, the bladder fills to a moderate degree so long as the elasticity 
of the surroundings of the urethra are able to retain the urine. Now, owing 
to the inability of the sphincter to interfere, involuntary discharge of 
urine occurs with moderately filled bladder, showing itself as dripping of 
urine owing to paralysis of the detrusor. Temporary suppression of the 
same is not possible, in contrast to simple paralysis of the detrusor. At the 
same time, it may he possible that the sensation of a beginning tilling of 
the bladder may be preserved so long as the sensory tracts are capable of 
conduction. 

SPASM OF THE BLADDER MUSCULATURE-CYSTOSPASM 

HYPERKINENJS OF THE VESICAL DETRUSOR 

Spasm of the Detrusor. — Suppose the excessive irritability does not 
affect the sensory portion hut the centre, respectively the motor, portion 
of the reflex arc of the detrusor, upon increasing dilatation of the bladder, 
not the usual, but a spasmodic contraction of the detrusor will occur. The 
consequence is that the patient has an urgent desire to urinate, which even 
voluntary contraction of the sphincter cannot in the long run resist. The 
patients , therefore , arc urged to urinate with violent pressure and with 
moderate filling of the bladder. 

II Y PER K I NESI S OF THE SPHINCTER VESICAS 

Spasm of the Sphincter. — A spasmodic contraction of the sphincter 
occim , with moderate filling of the bladder , under the same presumptions 
as in hyperkinesis of the detrusor, instead of the normal reflex contraction 
of the sphincter. The patient endeavours to remove the spasmodic contrac- 
tion by voluntary stimulation of the reflex inhibitory fibres of the sphincter, 
but he is only partially or not at all successful . 

Dysuria and Ischuria Spastica. — In the former case he is still able to 
pass small quantities of urine ( dysuria spastica ), in the latter case he will 
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not succeed in doing so, in spite of the greatest efforts on the part of the 
abdominal muscles (ischuria sjxisticu). The bladder tills constantly, with 
an increasing desire to urinate, the excessive distention is felt in a most dis- 
agreeable manner, simultaneously with inability to discharge* urine; this, 
finally, becomes associated with a spasm of the bill bo-cavernous muscle and 
of the sphincter ani. If the spasm ('eases temporarily, small quantities of 
urine are discharged in a stream, with a continual repetition of the above- 
described scene. If it ceases permanently, a large quantity of accumulated 
urine is voided at one time. When attempting to catholerize the bladder , 
the catheter meets an obstacle which it is very difficult to overcome in the 
upper portion of the urethra . 


S I M T LTANEOl’S SPASM OK TUB DETIU'SOR 


AND SPHINCTER VENICE 


Slight Development of Combined Spasm of Detrusor and Sphincter. — 

Upon slight development of the spasm of both muscles, the* patient has a 
constant desire to urinate, owing to the (although weak) spasm of the de- 
trusor; he is urged but, upon attempting to discharge urine*, obstacles mani- 
fest themselves to the action of the reflex inhibitory fibres of the sphinc- 
ters. Tt is dillicult, therefore, for the patient to diseharge tlu* urine. 

Highest Degree of Intensity. — An increase of the spasm . will lead to 
spaslir enuresis , to spnstnodie dripping of urine, until, upon still more* pro- 
nounced intensity of the spasm, the discharge of urine ceases entirely and 
the vain struggle of the vesical musculature to discharge the bladder con- 
tents attains the highest degree* of intensity. At tin’s stage it is possible 
that dangerous general symptom* may follow: collapse, weakness of the 
pulse, cold sweat, trembling, and general spasms 

The above-described spasm of the muscle fibres of the detrusor and 
sphincter muscles may arise as a combination of both spasms in the sumo 
manner as each of these is brought about as an isolated spasm — 1. e , bv syn- 
chronous, excessive irritability of both reflex centres and of tin* motor part 
of both reflex ares. 

Hyperesthesia of the Vesical Mucous Membrane as Cause of Spasm of 
Detrusor and Sphincter. — But the cause is usually to be looked for in a 
hyperesthesia of the vesical mucous membrane, in conseguence of this 
condition , even a slight filling of the bladder will be followed , instead of hi/ 
the normal reflex con t rat lion of the detrusor and sphincter muscles , by a 
reflex spasm of both, in which, according to normal conditions, the spasm 
of the sphincter predominates, and now the above-described picture results. 
The desire lo urinate will be felt very painfully in this condition from the 
very beginning , owing to the excessive irritation of the sensory nerves . 


SENSORY DISTURBANCES OF THE MUCOUS MEMBRANE 
OF THE URINARY BLADDER 

The diagnosis of hyperwsthesia of the vesical mucous membrane usually 
coincides with that of the above-described spasm of the sphiucter and de- 
trusor muscles. However, there are apparently cases in which, owing to 
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hyperesthesia, the accumulation even of the smallest ^mounts of urine is 
felt as being very troublesome, and, before a reflex spasm occurs, urine is 
discharged voluntarily, respectively the reflex contraction is so little spas- 
modic as yet that the contraction of the sphincter muscle is spontaneously 
removed in this stage by the inhibitory fibres. The patient, therefore^ 
experiences almost a continuous, disagreeable desire to urinate, but if only 
he yields sullicicntly often to the desire to urinate, he discharges the urine 
without dillieully and without a pronounced sensation of spasm. 

Anaesthesia. — Anesthesia of the Madder manifests itself by absence of 
the desire to urinate ; at the same time a suspension occurs of the reflex 
contractions, both of the detrusor and of the sphincter muscles. Now 
the previously described picture of simultaneous paralysis of sphincter 
and detrusor muscles develops, hut, in contradistinction to that condition, 
every sensation of fit tiny of the bladder has reused in this case. 

It would bo erroneous to assume that we shall succeed in every instance 
in making a diagnosis of the individual form of nervous disturbance of 
the bladder without objection. But 1 hope that, with the aid of the above 
statements, it will be possible, at least in the majority of eases, to be guided 
in the, often quite complicated, diagnostic situation. 



DIAGNOSIS OF DISEASES OF 
ADRENAL BODIES 


ADDISON’S DISEASE 

The diseases of the adrenal bodies are not as yet a subject of diagnosis 
— at most they are the subject of a provisional diagnosis . 

The clinic-al study of affections of (lie adrenal bodies and, at the same 
time, the physiological investigation of the function of these bodies were 
occasioned, in 18.55, by the description bv Addison of a peculiar disease 
which terminated fatally. The discoverer of the disease, which has since 
been named after him, brought it info relation with changes in the adrenal 
bodies, and stated as characteristic manifestations of the same: anannia, 
with adynamia and apathy, gastro-intestmal and nervous disturbances, 
, bronzing of the skin, and progressive (achexia. 

Addison’s disease has since been observed repeatedly. Although regard- 
ing the various symptoms valuable details were discovered during the last 
forty years, nothing ha* been changed in the outlines of the pathological 
picture. We find in Addison’s disease tuberculosis in most cases, much 
rarer other changes of the adrenal bodies. In some cases, however, in which 
the typical symptom-complex of Addison’s disease was observed intra 
vitam , no affection of the adrenal bodies could be demonstrated post mor- 
tem. The affection usually begins with marked sensation of fatigue f ady- 
namia and apathy. To this are superadded, as a second cardinal symp- 
tom, disturbances of the digestive organs: Dyspepsia, especially vomiting, 
irregular stools — constipation, later diarrhea — and pains in the epigas- 
trium and in the sacral region. The third manifestation which, in ob- 
jectivity, is prominent over the other symptoms, is the pigmentation of the 
skin and mucous membranes. As to the abnormal discoloration of the 
skin, it is concentrated upon those portions of the skin which are most 
exposed to the light, and to those which are physiologically more intensely 
pigmented (nipples, axillary folds, genitalia). Of the mucous membranes 
that of the mouth (lips, palate, tongue) is particularly affected, and the 
darkening is here rarely diffuse, but rather regularly pronounced in the 
shape of brown to black areas and stripes. The manner of pigmenta- 
tion is not absolutely pathognomonic in Addison’s disease, as similar pig- 
mentations of the skin occur in pulmonary phthisis and cancer cachexia, 
in certain forms of diabetes (diabi'to “ bronze "), in genital affections, etc., 
and even pigmentations of mucous membranes have sometimes been ob- 
served (even without Addison’s disease) in healthy individuals and in 
other patients. Outside of the three cardinal symptoms, there may super- 
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vent* various pathological manifestations of the nervQUs system: psychical 
uneasiness, headache, delirium, etc., and progressive cachexia. The action 
of the heart is almost always weak and the pulse very small. 

Physiology of the Adrenal Bodies.— If we may reflect at all upon connecting 
the above-described pathological symptoms with functional disturbances of the adrenal 
body, it is necessaiy, in each instance, that tlu* results of physiological investiga- 
tions icgunliiig tiie adienals lie in accord with the clinical facts, it is established 
physiologically that the adienal bodies are vital organs, the extirpation of w'hich 
will, sooner or later, lead to the death of the animal; furthermore, that the admin- 
istration of adienal extract causes a considerable increase of blood pressure, which, 
according to the icsiilts ot experiments, is host ascribed to a specific effect of the 
siipiaicn.ils upon the licait and vessels, especially to the preservation of a perma- 
nent tonic tension of the vascular walls w'hich are undci the action of the sytu- 
pntlicticiis. Vice rcisa , t. vlnpalion of the adrenal bodies gives rise to a decrease 
of blood pressure, to flic rapid occuueiiee of symptoms of fatigue, to emaciation, loss 
ot appetite and to di.mlniM. and also, hut very inconstantly or not at all, abnormal 
pigmentation of tlu* skin and mucous iiicmhinncs Finally, physiological experiments 
have rendered it ptohahle that the adii ml body is a gland with an “internal se- 
cretion," its task being possibly, besides the above-named specific action upon the 
vascular system, to hiing about an adjustment of cell nutntion in general, and espe- 
cially a disinfection ot the body in such a manner that the toxic pioducts of metab- 
olism ot otliei oig.nis, in paiticuhir those substances which arc ptoduccd by muscular 
and neivous actiwty, an* neutralized or dcstioyed by the activity of the suhrcnal 
bodies. 

Pathogenesis of Addison's Disease. — In spite of the cffoits to explain the func- 
tion of the mil enal bodies physiologically, our knowledge regarding them is, un- 
questionably, still deficient If we assume that Addison’s disease is based upon 
ail all'cction ot the adienal bodies, then, aceoiding to what we Imyc referred to in 
regaid to symptoms oeeimmg altei ext ii pat ion ot these bodies, the clinical picture 
of the n fleet ion should undoubtedly show adynamia, disturbances of the digestive 
organs, cachexia, small pulse, and nenous manifestations. It is ditl'erent with pig- 
mentation of the skin which, as we have noted, is not, or, at most, \ery incom- 
pletely, deudoped by the expci imental lemmnl of the adrenal bodies, whereas it 
forms the most pioniincnt pathological manifestation in the picture of Addison's 
disease. Neusser, in his excellent monograph, has lately endeavouiod to explain the 
pigmentation of the skin in this affection in such a manner that lie asci lbys the 
cause of this symptom to a disturbance of inneivation in the sphcie of the sympa- 
thetic nerrr. He suppoits this hypothesis with good reasons, especially with facts 
which ure taken from physiology and pathology (pigmentation in syringomyelia, 
lieu nt is, etc.). The adrenal bodies, according to his assumption, are not concerned 
directly in the formation of the pigment, and pigmentation occurs so otten in Ad- 
dison's disease or affections of the adrenals simply because the pathological processes 
spread to the sympathetic neive so very usually, and because, according to Neusser, 
intimate relations e.rist in ynicial between (he sympathetic nerre and the adrenal 
bodies. Neusser tries to make it plausible that the adrenal bodies arc insetted in 
the ncuion system of the sympathetic neive, and that the splanchnic nerve, in its 
connection with tlu* solar plexus and the suprarenal plexus, acts as a secretory 
and trophic nerve of the adienal hody. As, furthermore, the centres of the splanchnic 
nerves are undoubtedly to lie found in the ccivieal and thoracic portions of the 
spinnY marrow', Addison's disease should be considered as an affection of the splanch- 
nic nerre system in gene/ at and that this affection mujht be caused by changes in 
the spinal cord , in the splanchnic, nrrrv itself, in the cuiiav ganglion , or in the ter- 
minal organ in the adrenal bodies. 

There is no question in my mind that this hyjiothesis of Neusser as to the char- 
acter of Addison’s disease rests upon n sound physiological basis, is decidedly the 
best at present, and is able to elucidate many dark points in the picture of this 
affection. But., in my opinion, it does not explain everything, although I do not 
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deny that Noiwxer trim, with great acumen, to reconcile the clinienl fartx nml hia 
theory, which apparently do not agree. There cun lie no doubt that eases exist in 
which the autopsy mealed total degeneration of the adrenal laxly, and yet, in which 
Addison's symptoms weie in part 01 entirely absent, and, nee n run, eases ot Ad* 
disou’a disease which showed jiost mortem only partial or no changes of the adrenal 
bodies. The latter caHos could be easily explained, accoiding to Neusser’s theory, 
if a pathological affection cun be demonstrated in another part of the splanchnic 
system from the spinal marrow to the terminal organ. The pigmentation of the 
skin is not considered at all in this connection, as it cannot at all he directly con- 
nected with the adrenal bodies. Therefore, it should not lx 1 made the slartiug-|ioint 
in the diagnosis of affections of adrenal bodies, although it is probably connected, 
as a rule, with such an affection, owing to the simultaneous injury to the sym- 
pathetic. 

The diagnosis of Addison’s disease as a group of related pathological 
symptoms does not present great difficulties if they are well pronounced. 
Hut if only some of the symptoms are present, thus, with entire absence 
of pigmentation of the skin and mucous membranes, adynamia, gastro- 
intestinal disturbances, with pains in the epigastrium and sacrum, and 
progressive cachexia, the diagnosis is more than doubtful If we think 
we are justified, in view of the completeness of the symptoms, to make the 
diagnosis of Addison's disease, we may, furthermore, think.of the / msihil - 
Hi) of an affection of the adrenal bodies, because, according lc» statistics, 
such an affection has been found in 80 per cent of cases of typical Addison's 
disease. Hut, to avoid numerous disappointments, it is best absolutely to 
forego anv “diagnosis” of affections of the adrenal bodies. 



DIAGNOSIS OF DISEASES OF THE 
PERITONEUM 


PERITONITIS 

ACUTE INFLAMMATION OF THE PERITONEUM, ACUTE PERITONITIS, 

PNEUMO-PERITONITIS 

The different aspects of the piclrrc of acute peritonitis: Intense, pain- 
fulness of the abdomen , which is continuously and spontaneously pro - 
nouncedj but especially so upon every movement and every touch , pain 
during urination , especially towards the end of the act (when the con- 
tractions of the bladder cause a tugging of I he peritonaeum), sjnirse. quan- 
tity of urine, difficulty in voiding the same (with secondary paralysis of 
the detrusor), distention of the abdomen , vomiting, singultus , constipa- 
tion, which is usually present, fever , small frequent pulse, accelerated 
respiration and, above ail, the entire appearance of the patient, which 
betrays distinct collapse and anxiety , this entire picture is so pronounced 
that the experienced physician is usually able at the first glance to assume 
the presence of peritonitis. 

Results of Physical Examination. — This presumption is confirmed by 
the results of physical examination, in particular by the determination of 
an inflammatory exudate. Whereas a lympanitie sound can be demon- 
strated at the highest points of the abdomen in the neighbourhood of the 
umbilicus, the more dependent parts show a dull percussion sound owing 
to descent of the fluid. A change of posture, which, however, should not be 
made without necessity, causes a displacement of the fluid exudate and, 
with it, of the boundaries of the dulness. Palpation will give a feeling 
of fluctuation, with large quantities of fluid and relaxed abdominal walls; 
a palpable friction rub will, in rare eases, be noted in such areas in which 
no exudate is present. 

The latter is noted especially in the hepatic region, if the parietal layer of peri- 
toneum, which has become intln mniatorily coarse, and the visceral layer of the liver 
rub against each other on respiration. Friction may also be heard and felt in the 
splenta* region, whereas friction does not occur over the inflamed intestinal coils. 
Only if, exceptionally, stormy peristalsis takes place in the latter, a distinct fric- 
tion rub can be felt, and heard with the stethoscope, even in the lower portions of the 
abdomen, as is clearly proved by a ease of tny own observation, which will be re- 
ported in the discussion of carcinoma of the peritoneum. 

Absolute certainty as to the presence of an inflammatory peritoneal 
exudate is obtained by an exploratory puncture , executed with the neces- 
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wiry precaution, which produces a soro-purulent, rarely bloody, and, still 
more rarely (even without the presence of open communications between 
the lumen of the intestine and the peritoneal cavity), a fluid with a final 
odour. This ulso decides the question whether the affection is a sero- 
fibrinous or a purulent peritonitis, and which micro-organisms have caused 
the disease in the given case. 

Bacteriological investigations in the last decade have demonstrated in 
this respect, that the most frequent and the most important generators 
of peritonilides are: the bacterium coli commune and the streptococcus 
pyogenes . The latter causes especially puerperal and traumatic peritoni - 
tides, the bacterium coli commune those which originate in the intestine . 
This, however, is true only in a general way, as, for instance, other bac- 
teria, the pneumococcus, etc., were found in the 1 last-named form of the 
disease. The staphylococcus pyogenes and the typhoid bacillus were de- 
termined only exceptionally in the peritoneal exudate. The above-named 
varieties of microbes occur in some of the cases as the sole generators of 
a peritonitis, whereas, in probably the greater portion of cases, the peri- 
toneal exudate contains several varieties of bacteria at the same time, and 
so-called "mixed infections” are present. 

As to the manner in which the bacteria enter the peritoneal cavity, it is obvious 
that a traumatism limy externally, or perforation of an abdominal organ or abscess 
containing bacteria may internally open the way for tin* invasion of bacteria. Hut 
bacteria may enter the peritoneal cavity from the intestine even without perfora- 
tion, when the resistance of the intestinal wall lias become impaired for some rea- 
son or other, for instance, in strangulated hernia, invaginations, or intestinal ulcers. 
It may be possible, also, but only in very laie eases, that the bacteria reach the 
peritonunim through the blood current, as is especially the ease in septic&miic proc- 
esses. 

If bacteria, tfhich have entered the pcritomcuni in some manner, are to cause 
peritonitis, this depends upon the fulfilment of certain favourable conditions, to con- 
clude from recent experimental experiences. In the first place, the number of bac- 
teria which at one time enter the pel ilonu’iiin is of importance, because few bacteria, 
owing to the great resorbnhility peculiar to the pcritomeiim, are quickly removed 
before they can display their injurious eilect. Still more important is the fact that 
bacteria do not develop profusely and cause suppuration in the pcntonauim until the 
latter lias become injured and thus unable to absorb. This is caused by chemical 
irritants, especially also by bacterial toxines, which at first cause a sero-fibrinous, 
eventually a hemorrhagic chemical peritonitis. Thus a fa\ourable soil is created for 
the development and generation of pyogenic bacteria which have reached the peri- 
toneal cavity (see ulso the theory which I have maintained for years as to the origin 
of endocarditis, p. 7). 

A permanent high position of the diaphragm is caused by the dilatation 
of the intestines and by the accumulation of larger quantities of exudates 
in tho peritonaeum, as well as by the violent pains which are produced 
by every movement of the diaphragm. Such a high position of the dia- 
phragm is easily recognised by the fact that the anterior lower boundary 
of the lung is high up at the fourth or fifth rib and only slight inspira- 
tory excursions are noted ; at the Hamc time respiration becomes frequent, 
superficial, and costal, and the position of the heart appears to be displaced 
outward and upward. As the activity of the heart becomes impaired under 
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tin* influence of peritonitis, as previously stated, there occur blood stasis, 
cyanosis and decreased secretion of urine. The latter may contain albu- 
min, and usually shows a great increase of indican , especially marked and 
constant in acute, diffuse, purulent peritonitis, probably due to deficient 
peristalsis and more marked decomposition of the intestinal contents. 

Deviations from the Usual Picture and Differentio-Diagnostic Absence of Pain. 

— The diagnosis of tin* disease does not offer any difficulties if the almve-named 
more or less typical manifestations of the disease are present. However, the va- 
rious cases of pentonitis show quite remarkable deviations from the above picture, 
which, however, still holds good in the majority of cases, it may be possible, for 
instance, that the pain , which is always very pronounced, ami which is generally 
consideted the most impoitant symptom of peritonitis, may be ml holy absent in 
rare cases, even in the diffuse forms of the disease. I have observed this in several 
cases which later came to autopsy. In one ease of aeutc, dill'use, purulent peri- 
tonitis taxis of a hernia e\en was performed on the last day of the disease without 
any pciccption of pain on the part of the patient! On the other hand, we must be 
careful not at once to conclude Iroin an excessive painfulness of the abdomen ujioii the 
existence of a peritonitis, as in attacks of colics which affect nervous or historical 
persons, such a marked hy perns thesia of the abdominal nails may be present that 
the slightest, piessuie upon the abdomen causes the most violent pain. Apart from 
the demonstration that the abdominal W'all as such is sensitive to pressure in such 
cases, fever is absent, usually also voipiting and painful initiation, and, above all, 
collapse with its symptoms as well. Hut all the above-named manifestations may, 
exceptionally, be picscnt in attacks of colic in hysterical women or nervous men; 
then gra\e enois are avoided only by the simultaneously picscnt, full pathological 
picture of hysteria: globus hysteiicus, spasms and the fact that deep pressure upon 
the abdomen is not felt, more than n superficial one, etc. The absence of lateral 
ilulncss in these pathological conditions, which arc not rate, in my experience, is no 
proof against the existence of peiitonitis, as sufficient fluid accumulates in the low'or 
portions of the abdominal cavity only upon more marked exudation, so that a dulncss 
becomes demons! table tliere. 

Colics, Oastralgias. — The severity of the pains, the vomiting, and the symptoms 
of collapse aie common to peiitonitis and to various “ colics’* — intestinal, gall-stone, 
and renal colics, and also to cardialgia. However, confusions ol these alleetions with 
peiitonitis aie seaieely possible or may occur only at the very beginning of the 
affection, as a concentiation of the pains upon certain portions of the abdomen, the 
paroxysm-like occurrence of the pains, their independence from the movements of the 
patient, etc., cannot ho mistaken and point duectly against peritonitis. 

Fever. — The same as the degree of pains, so may the temperatinc of the body 
also be quite vaiying in the different varieties of peritonitis. It is generally the lower, 
the more markedly the symptoms of collapse are developed ; thus it is especially pos- 
sible that, any lisc of tcnipciatuic may Ik 1 absent from the beginning in those inflam- 
mations of tin* pel itonicuni which follow' upon enterostenosis. On the other hand, in 
acutely Declining dill use peritonitidrs we limy often observe a fever of 104° F., and 
nl»ovo, to persist for some time, which probably depends upon the quantity and 
viiulence of the absorlied bacterial toxines in the given case. 

Defecation. — Defecation also varies in the different forms of peri- 
tonitis. Sometimes natural peristalsis ceases entirely, owing to an intes- 
tinal pflresis which is associated with peritonitis, causing ileus (paralyticus) 
with its consequences, especially fteeal vomiting. Tn other eases profuse 
diarrhoeas (ten movements and more daily) occur in place of constipation, 
which usually prevails. 

Septic Peritonitis. — This is especially the case in “septic” puerperal 
peritonitis which shows still other deviations from tlic usual picture of 
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peritonitis (delirium, cutaneous haemorrhages, etc.), and which is charac- 
terized especially by its stormy, severe course caused by a rapid absorption 
of the bacterial toxines, especially that of the streptococcus. 

The observation of the ( etiology , above all, determines the diagnosis 
of peritonitis in a given case. It must be established as a rule . uever to 
diagnosticate peritonitis unless wc succeed positively in determining its 
cause . 

Primary Peritonitis. — For, although cases occur in which peritonitis 
represents a primary affection — i. e., in which its appearance is apparently 
“spontaneous" or, rather, is due to the invasion of pathogenic micro- 
organisms into the peritoneal cavity in a manner as yet unknown — I have 
recently seen such an extraordinary ease of primary infectious peritonitis 
ending fatally within a few days, in a soldier who until then had been 
healthy and vigorous — yet such examples of cryptogenic peritonitis are ex- 
tremely rare compared with the greatest majority of cases in which peri- 
tonitis is of a secondary nature — i. e.. results from other affections. In 
such cases, then, it is not difficult to demonstrate the way by winch the 
micro-organisms (bacteria coli commune, streptococci and staphylococci) 
reached the peritoneal cavity. 

In order to determine the diagnosis of the occurrence of (secondary) 
pcritomtidcs, it is best, in my experience, to adhere to the hjjlowing sys- 
tematic mode of examination. At first an exact inspection and palpation 
of the hernial ring should be made. 

Course of Examination to find the Cause of Peritonitis in the given 
Case. — This examination should nc\er be omitted in anv ease of perito- 
nitis. If the result is negative, we must consider other causes of perito- 
nitis, and in women an exploration of the sexual organs should be done 
primarily. The suspicion that the peritonitis originates in the latter is 
justified especially if the disease develops in connection with menstrua- 
tion, if gonorrlaea or an affection of the uterus or its adnexa existed until 
then, or if a peritonitis develops during the puerperimn. The personal 
history should also he considered, and with regard to this, eventual dis- 
eases of the various abdominal organs should also he considered in tho 
diagnosis. 

Of the affect ions of the various abdominal organs, those of the stomach aiul in- 
testinal canal: gastric ulcer, gastric carcinoma, seven e foinis of gastritis (especially 
toxic gastritis), tuberculous, typhoid, dysenteric, enieinomntous ulccis of the intes- 
tine, and acute occlusions (axial torsions and invaginations), are to he considered ns 
frequent causes of peritonitis, hut, above all, ulcerations of the vermiform appendix 
which so very commonly lead to peritonitis. The affection is much larer ns a result 
of abscesses of the spleen, liver, and kidneys ; much more frequently does it follow the 
formation of concretions in the last-named organs or a suppurative inflammation of 
the urinary tracts; inflammation of the umbilical vessels in the newborn, etc, may 
also lend to peritonitis. If no reason exists for referring to one of the nlmvc fre- 
quent causes of peritonitis, we must consider rarer causes: pleurisy, pericarditis, ab- 
scesses of the mesenteric glands (especially also in typhoid infiltration), retroperi- 
toneal abscesses, and caries of the vertebral column, etc. 

It is possible that in all those diseases of the abdominal organs peri- 
tonitis is the result of the simple entrance of the generators of inflamma- 
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tion into the peritonaeum by contiguity; or perforations of pus or bacteria 
into the peritoneal cavity may take place. If on such* an occasion an air- 
containing organ perforates, a picture of peritonitis arises which is essen- 
tially different from that of common peritonitis, and which can be diag- 
nosticated as such. I shall later on discuss this affection as u pneumo- 
peritonitis, ” as a special form of diffuse peritonitis. 

General Affection in its Relation to the Origin of Peritonitis. — The 
above-named direct causes of peritonitis should always be considered pri- 
marily, and, according to their presence and their influence, we should try 
to look for the origin of the disease. This is advisable even then, when 
certain general affections which are usually connected with the causation 
of peritonitis, are undoubtedly present besides peritonitis. 

Such arc various infectious diseases: scarlatina, acute rheumatism, small-pox, 
erysipelas and, above all, septicopyemia. 1 have also observed peritonitis in scurvy 
'and purpura rheumatica, without having been able to find another reason for their 
occurrence than the original disease. If .vc leave out septicopyemia, the infectious 
diseases may, as a rule, associate themselves with peritonitis in such a manner that 
the chemical toxine which is produced by the various specific micro-organisms, irri- 
tates and inflames the peritomrum. This “ chemical ” peritonitis, which at first is 
not accompanied with suppuration but with formation of a aero-fibrinous or haemor- 
rhagic exudate, may later become associated with a baeteiial peritonitis, in such a 
manner that the (chemically) inflamed serosa receives pyogenic bacteria secondarily 
(possibly through the blood current), thus causing the originally serous peritonitis 
to become purulent later on (sec p. 407). Other chemical toxines may act in the 
same manner as infectious toxines; this explains, in my opinion, the decided inclina- 
tion of patients with Bright's disease to peritonitis, inasmuch as the soil is prepared 
for the infection by irritation of the serosa in consequence of the accumulating toxic 
urinary substances. 

From the usual picture of diffuse acute peritonitis are to be differen- 
tiated diagnostically : 

Circumscribed peritonitis with its often insignificant symptoms of in- 
flammation, and pneumo-peritonilis with its fulminant symptoms, which 
almost always rapidly leads to a fatal termination. 

CIRCUMSCRIBED ACUTE PERITONITIS 

Circumscribed acute peritonitis can usually he diagnosticated only with 
a certain degree of probability , from the locally circumscribed, violent 
pain, and from the original disease which preceded its occurrence, ulcer of 
the stomach, etc. Such diagnoses are of no great value; they are, almost 
without exception, wrong, if based solely on the symptom of pain. The 
diagnosis gains in certainty only when a circumscribed exudate develops, 
demonstrable by percussion and palpation, and, especially, if a respiratory 
friction sound is palpable and audible over those parts of the peri- 
tonaeum which arc situated above the umbilicus. Circumscribed perito- 
nitis, in its mild form which is associated with simple vascular injection 
and secretion of fibrin, forms an integral part of the diagnosis of diseases 
of the liver, spleen, etc., and has been repeatedly mentioned in the dis- 
cussion of these diseases as perihepatitis, perisplenitis, etc. If suppuration 
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develops in a circumscribed area of the peritonaeum, this circumscribed 
suppurative peritonitis is designated, according to its location, as pen- 
lyphlitic, parametritic , pericholecystitic , sub phrenic. etc. 3 abscess . The 
diagnosis of these peritoneal abscesses with their well-characterized patho- 
logical pictures usually does not offer any difficulties and is not to be en- 
tered upon at this place, after having been explicitly discussed in the vari- 
ous chapters on these morbid conditions (perityphlitis, etc.). 


PERFORATIVE PERITONITIS, PNEUMO PERITONITIS 

Pneumoperitonitis. — In contradistinction to the above, perforative peri- 
tonitis presents the most severe picture among the peritonitides, especially 
pneumo peritonitis , which is brought about by the perforation of an air- 
containing organ into the peritoneal cavity. Here, too, bacteria and their 
products which enter the peritoneal cavity with the perforation, not the 
air as such, are the cause of peritonitis. Suddenly occurring, violent pain, 
rapidly developing collapse of the most intense degree, icy coldness of the 
skin, smallness of the pulse* even to its absence on palpation, distention 
of the abdomen at maximum and vomiting characterize the pathological 
picture. 

Vomiting . as is well know'll, is absent in that form of peritonitis which is caused 
by perforation of the stomach. This is usually explained in such a manner that, if a 
large perfoiation is present, the stomach, upon movements of vomiting, disc* barges its 
contents in the direction of least resistance — i. e., through the perforation, tind that 
vomiting occurs only wiien the laceration has been closed by peritoneal adhesions at 
the place of rupture. 


The examination of the abdomen shows, unless the escape of air is lim- 
ited — i.o., takes places into a sacculated space, owing to preceding adhe- 
sions of the peritoneal layers — that the escaped air occupies the highest 
points in the peritoneal cavity. This causes a disappearance of the hepatic 
and splenic dulness by backward displacement of these organs, and in 
place of the normal dulness, ire Kill find a tympanitic sound; the dia- 
phragm is abnormally high, the epigastrium bulges out markedly, often 
balloon-like. 

Disappearance of the Liver Dulness. — The mere disappearance of the liver dul- 
ness, even if it can absolutely no longer be demonstrated on the anterior surface of 
the thorax, does not. as I particularly emphasize, give a positive confirmation of the 
presence of air in the peritonwum , inasmuch ns the intestines, especially the trans- 
verse colon, enter lietw'een the thorax and liver and may force the latter completely 
away from the thoracic Avail. In my opinion, the diagnosis in this respect is deter- 
mined only by the condition of the pcrcussioh sounds in the axillary line. So long as 
the patient is in the dorsal position, lateral dulness is usually found in both cases. 
But if the patient is made to assume the left lateral position, there always remains, 
in case mctcorism causes the disappearance of the liver dulness, in the axillary line 
a remainder of dulness (although small) in the upper parts of the area of liver dul- 
ncss — i. e., at the eighth rib — while, with free* movement, of the gases in the abdominal 
cavity, tympanitic sound here takes the place of liver dulness under such circum- 
stances. Similar rules apply to the condition, respectively disappearance, of the 
splenic dulness in pneumoperitonitis. 
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Pneumoperitonitis caused by perforation is furthermore characterized 
by other, very pronounced, symptoms, so that its diagnosis can always be 
made with certainty: 

The abdomen is markedly, and even uniformly distended , the surface 
is tense and smooth; intestinal convolutions or peristalsis cannot be seen 
anywhere. Penussion will show, if a moderate amount of free gas is 
present in the peritone.il cavity, the same high and low tone in all plaecs 
of the abdomen . sometimes of a metallic timbre. If, as is usually the 
case, an inflammatory exudate has formed shortly after the perforation, 
dulness occurs in the dependent portions of the abdomen; upon move- 
ments of the patient a metallic splashing sets in, because the peritoneal 
cavity contains air and freely moving fluid. This succussion sound can 
be easily distinguished from that which arises in the stomach and intes- 
tines. In pncunioperitonitis it is brought about by a jerky palpation of 
the entire abdomen, especially in both flanks, while in stomach succussion 
it is restricted to the boundaries of the stomach. The intestinal succus- 
sion sound, finally, is distinguished by the fact that, usually, it can be 
produced at various places of the abdomen, sometimes even at its highest 
purl in the centre, and that it can never Ik* heard within so wide a range 
as the succussion sound in pncunioperitonitis. The respiratory sound may 
have a metallic resonance in the large* abdominal air space. The rapidly 
fatal course of the affection can at least serve as a support of the diag- 
nosis; recovery from pncunioperitonitis occurs in extremely rare cases; 
within twenty years 1 observed such a termination only four times with 
certainty. 

CHRONIC PERITONITIS 

The above-described diagnostic conditions are true of acute peritonitis; 
another picture is present in a chronic course of the disease, and other 
diagnostic criteria holds good. In chronic peritonitis it is also sometimes 
the question of circumscribed, at other times of diffuse inflammatory con- 
ditions of the peritomvum. 

CIRCUMSCRIBED CHRONIC PERITONITIS 

Circumscribed Adhesive Chronic Peritonitis. — The former do not cause 
any, or very ambiguous, symptoms: Insidiously occurring thickenings, 
moderate* pains, caused principally by tugging of the adhesions, coalescences 
of th<* abdominal organs and, with it, less movabilitv of the same, irregular 
stools, etc. Usually not more than a provisional diagnosis can be made; 
the longer 1 diagnosticate, the more fearful I have become, in the indi- 
vidual cases, with tin* assumption of a chronic adhesive peritonitis — i. e., of 
adhesions as cause of intestinal disturbances, obstinate, inexplicable abdom- 
inal pains, of hysteria, etc. The diagnosis becomes more certain if an origi- 
nal uJTcction, for instance gastric ulcer, is present which renders the devel- 
opment of a chronic circumscribed peritonitis probable; the diagnosis 
becomes certain if coarse convolutions can he palpated regularly, and if 
peritoneal friction sounds are audible and palpable; but, unfortunately, 
such eases are rare. 
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Diagnostic Points of Snpport. — 1 wish to enumerate especially the most im* 
portant of f In* factors which permit, with a certain degree of probability, of diag- 
nosticating partial adhesive peritonitis. In the first place, the trUology should he 
considered particularly in each instance. If we disregard the very common changes 
of the female genital apparatus, which are the consequences ot eluouic-adhcsive peri- 
tonitis, and which belong to another realm of medicine, we find that the cause ot par- 
tial adhesive peritonitis is most frequently found in the intent tnr, and particulaily 
by the ollVet of mechanical irritants. Since we know from experiments which have 
recently been made, especially by Wiclund, in ail unobjectionable manner, that a 
‘chronic adhesive peritonitis can at any time be produced experimentally by the in- 
troduction of mechanically irutating aseptic foicign luxlies, we may assume that 
also coprostasis, especially in the flexures of the intestines, hernia?, intestinal tu- 
mours, etc., owing to the pressure and mechanical irritation w'hich they exert, may 
give rise to chronic adhesive peritonitis in the respective places. Mcerative processes 
in the intestines and also in the stomach are likewise able to keep up a chronic con- 
dition of irritation in the serosa, and, as is well known, to cause adhesions. The same 
is true of affections of the li\er, especially of gall-stones, and of affections of the 
spleen, urinary bladder, etc.; filially, persistent external pressure and traumatism, 
which uct from the abdominal walls upon the peril oineuni, may also be considered 
causes of chronic-adhesive peritonitides. If their pioducts can be felt as con volutions 
or solid plates, and if to the coalescences caused thereby a deficient movability of flic 
affected organs or a demonstrable obstruction to the permeability of the intestine 
corresponds, the diagnosis may be made, if at the same time the ndiology of the 
case points to the presence of an adhesive chronic peiitonitis. Ityit even then wo 
must be pieparod, upon exploratory laparotomy, not to find changes which wei e ex- 
pected, or, on the other hand, to find changes which do not explain the symptom-com- 
plex observed. If a diagnosis is made on the basis of distinctly palpable convolutions, 
which were regularly felt upon icpeatctl examinations, and if this diagnosis is for- 
tified by the result of the distention of the stomach and intestine with air, we rarely 
risk making a mistake. On the other hand, we will make a wrong diagnosis in most 
cases, if too milch value is attached to the pains which accompany such conditions 
and which arc sometimes continuous, at other times predominate in the nioibid 
picture in paroxysms in the form of eaidialgias, intestinal colics, gall-stone colics, 
etc., and if we, on the strength of them, allow' the patient to foiec us into the per- 
formance of an exploratory laparotomy. 

Circumscribed Purulent Peritonitis. — The diagnosis of Hi runic* circum- 
scribed purulent peritonitis rests upon a slightly belter foundation, be- 
cause in this condition irregular fever occurs <vjfh marked rises and falls 
of temperature, and perforation of the pus to the external skin, after pre- 
ceding fluctuation of the perforating area, or perforation into the stom- 
ach, intestine, etc., may take place. Vnder such circumstances, then, a 
sacculated pneiimoperitoiueum may he brought about with a clear, even- 
tually metallic, percussion sound at circumscribed areas in which formerly 
dulness had existed. 

DIFFUSED CHRONIC PERITONITIS 

This condition is very easy to diagnosticate, if it occurs as a consequence 
of tin acute peritonitis , i. c., if the threatening symptoms of the latter 
recede, but the exudate remains, the painfulness of the abdomen gradually 
decreases and only flares up temporarily if recurrences of the inflammation 
make their appearance. In the course of the affection there occur, then, 
especially at the omentum, retractions, callosities and tumour-like thicken- 
ings, which, eventually, especially if the course of the given case is not 
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known, may give rise to grave diagnostic errors, inasmuch as tumours of 
the various abdominal organs are simulated. Regarding the differential 
diagnosis under such circumstances, I must refer to the discussion of the 
diagnosis of tumours of the stomach, liver, etc. Pressure of the products 
of chronic peritonitis upon the nerves, causes severe neuralgias of the lower 
extremities; compression of the vessels is the cause of thrombosis, oedema, 
albuminuria; locomotion of the purulent masses produces hypostatic ab- 
scesses, external and internal perforations, fistula?, etc. If fluid can be 
demonstrated in the abdomen, it is less movable, owing to the numerous 
adhesions of the* peritomeum, than in the acute form of peritonitis. 
Periodical symptoms of fever, asthenia, irregular stools, temporary vomit- 
ing, and ileus, complete the picture and contribute to secure the diagnosis. 

Serous Chronic Peritonitis. — Hie formation of exudate is very profuse 
in some cases. Chronic peritonitis develops quite insidiously, without the 
precedence of an acute stage. The fever curves are only slightly indicated, 
the disturbances of the patient are caused principally by the mechanical 
action of the fluid of the exudate in the abdomen. 

Differential Diagnosis between Chronic Serous Peritonitis and Ascites. 
— These cases of chronic “ idiopathic ’* serous peritonitis are, of course, 
very difficult to differentiate from ascites , especially because in the course 
of the latter, particularly after preceding, repeated punctures of the abdom- 
inal cavity, inflammatory changes in the peritomeum may also occur. The 
differential diagnosis is to consider, above all, the absence of a certain 
cause of portal-vein stasis (especially cirrhosis of the liver), and the other 
symptoms of portal-vein stasis which can be demonstrated besides ascites: 
Swelling of the spleen, hemorrhoids, etc. A diffused chronic serous perito- 
nitis, in contradistinction to ascites, is favoured, furthermore, by the, 
though often slight, painfulness of the abdomen to pressure, the accelerated 
pulse and an eventual presence of fever. The setiological factor that a 
peritonitis has developed after a traumatism affecting the abdomen, may 
also be applied to the assumption of a chronic serous peritonitis. Finally, 
the condition of the puncture fluid is of importance for the differential 
diagnosis. 

Condition of the Fnnctnre Fluid in Serous Peritonitis. — The fluid in serous 
peritonitis is usually cloudy, although sometimes it may be quite clear, in spite of 
marked development of inflammatory changes in the peritoneal layers. The speciflc 
gravity in ascites is usually less than 10.12, whereas the fluid in inflammatory proc- 
esses of the peritomeum, even in serous peritonitis, shows a slightly higher speciflc 
gravity. It may be surely considered an inflammatory exudate if the specific gravity 
is 10.15 and above. The puncture fluid of serous peritonitis generally also contains 
more albumin than that of ascites. There is no sharp line of demarcation; but we 
may say that an amount of albumin of less than 2 per cent is surely in favour of 
the ascitic, and an albumin contents of over 4 per cent in favour of the peritonitic 
eharacte* of the peritoneal fluid. The latter, as obtained by puncture, is rarely 
bloody; such a condition of the fluid, points, in the majority of cases, to peritonitic 
processes which have arisen on the basis of tuberculosis or of carcinoma of the peri- 
tonaeum, to diseases of the peritonaeum which we shall discuss presently. 
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TUBERCULOSIS OF THE PERITONEUM-TUBERCULOUS 

PERITONITIS 

Symptoms of Tuberculous Peritonitis which can be Utilized Diagnos- 
tically. — The diagnosis of tuberculosis of the peritoneum or tuberculous 
peritonitis has recently obtained particular importance, owing to the sur- 
prising therapeutic success which was obtained by laparotomy. This affec- 
tion can be diagnosticated with certainty in the majority of cases, although 
only provisionally in some of them. 

The participation of the peritonaeum in the general infection is usually 
entirely without symptoms in miliary tuberculosis (in some of the cases 
with secretion of a fluid exudate), and quite as latent is the development of 
local tuberculosis of the serosa in the neighbourhood of tuberculous ulcers 
of the intestine. 

However, some cases of tuberculosis of the peritonaeum are accompanied 
with symptoms which form a pronounced morbid picture which, under 
favourable circumstances, is accessible to diagnosis. These are cases in 
which the propagation of tuberculosis takes place through the lymph chan- 
nels from the bones, genital organs (especially tubes, testicles, and epi- 
didymes), intestine, lungs, or pleura, etc., so that peritoneal tuberculosis 
Incomes predominant in opposition to these original areas. The lung is, in 
most cases (in over four fifths), tho primary seat of tuberculosis; it is very 
rare that the route which was taken by the tuberculous infection of tho 
peritona?um cannot be found (“ primary ” tuberculosis of the peritonaeum). 
A profuse inflammation will not be wanting in a more marked dissemina- 
tion of the tubercle bacilli and in a subacute and chronic course of the 
tuberculous process in the peritoneal cavity, so that, then, fibrinous and 
tuberculous formation of callosities and adhesions of the abdominal organs 
to each other, as well as exudation of fluid ( free or sacculated), set in. It is 
especially the omentum which, under such circumstances, becomes thick- 
ened by an enormous development of tubercles, and which is transformed, 
partly by the latter and in part by contraction, into a coarse, cord-like 
plate. Such tuberculous omental tumours can be easily felt if the exudate 
is not too profuse, and also tumour-like masses are found at other parts 
of the abdomen between the intestinal coils. However, these “ pseudo- 
tumours” are by no means constant in tuberculous peritonitis, and, vice 
versa , they are also found in chronic non-tuberculous peritonitis. 

The exudate is either sparse or very profuse, serous, or it presents a 
purulent, often also a lmnorrhagic, character. The latter is surely more 
frequently the case in tuberculous peritonitis than in common peritonitis. 
It is characteristic to a certain extent that the exudate in tuberculous peri- 
tonitis appears sacculated from the beginning or, if it was freely movable 
at the onset of the affection, that it usually loses its movability during the 
further course; then confusions with abdominal cysts may occur. Thomeyer 
has called attention to a peculiar distribution of dulncss and tympanitic 
sound in the abdomen in tuberculous peritonitis. Inasmuch as the mesen- 
tery of the small intestine, which is situated more to the right (the radix 
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mcscntorii extern!** in an oblique direction from the lumbar vertebra 1 to 
the right sacro-iliac symphisis), similar to (be omentum, suffers contrac- 
tion ami retraction, the coils of the small intestine are drawn all together 
in a bunch into the right half of the abdomen and thus cause the tym- 
panitic sound to appear far more diffused in the right half of the abdomen 
than in the left. 1 am not able to give an opinion as to the constancy of 
this symptom. 

Whatever else is named anion# the symptoms of tuberculous perito- 
nitis, such as vomit in#, hiecou#h, diarrlnens and meteorism, enlargement 
of the* spleen, nh picul course of the fever, cachexia, etc., is entirely too 
inconstant to lx* of any diagnostic value whatever. A greater significance 
for the diagnosis of tuberculous peritonitis may be claimed by a positively 
demonstrated, rather frequent, combination of tuberculous peritonitis and 
cirrhosis of the liver. (Seep. 1 S 4 . ) 

Differential Diagnosis.- — The pathological picture of tuberculous perito- 
nitis, accordingly, is by no means uniform, and the diagnosis, therefore, is 
very apt to go astray. It is possible, in the first place, that the tuberculous 
tumours may simulate other neoplasms in the abdominal cavity. The 
tuberculous character of the condition is determined bv the fever which is 
almost always present, and by the demonstration of a simultaneous develop- 
ment of tuberculosis in other organs. Furthermore, in cases with profuse 
exudate the question suggests itself whether ascites or a peritonitic exudate 
is present, a question which is always easy to decide. (See Ascites.) If 
we arrive at the result that the fluid is of an inflammatory character, 
we have then to decide whether the pathological picture is due to a simple 
noil-tuberculous or to a tuberculous peritonitis. The latter is more probable 
if so-called “ pseudo-tumours M can he palpated through the exudate or 
become distinctly prominent upon evacuation of the fluid, if the exudate 
is sacculated and ha'inorrhagh — all of which occurs considerably more fre- 
quently in tuliereulous peritonitis than in the non-tuberculous form — but, 
especially, if tuberculosis of the lungs or of the urogenital organs or a 
combination with pleurisy and pericarditis is demonstrable synchronously. 
But only a Koch tuberculin injection , which is exceptionally indicated, in 
my opinion, in these eases, will generally rapidly and certainly clear up the 
individual ease if no reaction takes place. If a reaction occurs. Ibis, vice 
repo, is generally in favour of the presence of the tuberculous process in 
the body, and wo may then usually designate sueli a ]>eritonitis as tuber- 
culous. But we should remember that in rare cases, besides pronounced* 
pulmonarv tuberculosis, simple chronic non-tuberculous pcritonitidcs may 
also occur. The fever is not characteristic in tuberculous peritonitis. Of 
pathognomonic importance, finally, is the finding of tubercle bacilli in the 
puncture fluid . But. unfortunately, their demonstration does not succeed 
in every instance. However, it should be attempted at least in all eases. 
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TUMOURS OF THE PERITON/EUM 

SARCOMA; CARCINOMA OF THE PERITONAEUM ; MESENTERIC CYSTS 

Primary sarcomata and carcinomata of the peritoneum (rcvontly ac- 
knowledged as genuine epithelial cancer) are \ery rare, in by far the 
majority of cases it is a question of secondary tumours which originate in 
an adjacent or remote organ with primarily carcinomatous degeneration. 
They are brought about either by simple dissemination of the carcinoma 
by contiguity or by metastases, in which case smallest nodules which are 
disseminated over the entire peritonamm similar to tubercles, cover the 
peritonaeum, or larger tumours may develop. It is obvious that a carcino- 
sis which rapidly disseminates out the pcritoinvuin in the manner similar 
to tuberculosis, is very difficult to diagnosticate 4 , as its symptomatology is 
identical with that of subacute peritonitis. The diagnosis in this ease is 
determined only by observation of the personal history of tlu* patient, and 
by the simultaneous demonstration of a carcinoma of the stomach, intestine 
(especially rectum), uterus, etc. An examination per rectum and per 
vaginam must nc\er be omitted, therefore, under such circumstances If 
then carcinomata of the rectum or of the uterus or of other locations are 
positively diagnosticated, the demonstration of more or less freely movable 
fluid in the peritoneal cavity, of peritoneal friction o\cr the liver, sensitive- 
ness of the abdomen, transitory fever and an eventual bloody condition of 
the peritoneal fluid obtained by exploratory puncture, will render the pres- 
ence of a carcinomatous peritonitis very plausible, and make the* original 
assumption of cirrhosis of the liver with ascites improbable. The following 
case may sene as an illustration. 

Case of Peritoneal Carcinoma with Friction Sounds depending upon Intes- 
tinal Movements. -The patient was n hibouici, fifty-seven veais of age, admitted to 
the hospital October 20, 1888; he suffered from abdominal disturbances for nine 
months. The disease commenced with darting pains in the gastric region and dys- 
pepsia. To this were added fatigue aud inei easing emaciation. II is stools were 
constipated for .veins; a week previous to admission a swelling of the abdomen 
appeared. 

Examination of the abdomen showed marked distention, distinct fluctuation, 
percussion shows free, easily movable fluid in the pciitoncal cavity. The liver was 
not enlarged on percussion, could not. he palpated. Thcmoirlioids at the anus. Tli# 
examination per lectuin 1 evented at the anterior wall of the rectum a rather hard 
tumour, the surface of which was smoothly covered with mucous memhiane and the 
jialpation of which caused slight pain. The upper end of the tumour eouhl not he 
reached. The urine was free from albumin and sugar. Theie was no icdcina of the 
extremities, no fever, during the five weeks in the hospital, except for two days dining 
the last week (I00.fi° F. to 101° F.J ; progiessive cachexia. The diagnosis w r as made: 
Malignant tumour of the rectum and ascites from an unknown cause. During the 
course of the disease a reduction of the ascitic fluid occurred, after which a resistance, 
the breadth of a hand, was felt below' the light costal arch and above this resistance, 
and also between the xiphoid process and the umbilicus, throe finger-breadths over 
the latter, very marked friction heeaine palpable and audible during respiration. 
Symptoms of enterostenosis gradually set in, against w’hicli purges and enteroclysis 
were used with little success. The intestines showed marked peristalsis ; in conse- 
quence there teas observed, below the umbilicus, a palpable and audible friction which 
88 



420 


DISEASES OF THE PERITONAEUM 


teas absolutely dependent upon the, peristalsis. Slight protuberances over the sur- 
face of the liver, ami in the umbilical region several hard nodes could be felt. An 
enlargement of the liver could not tie demonstrated. 

The diagnosis was then made: Rectal carcinoma , secondary carcinoma of the 
liver, diffuse carcinomatous peritonitis. The patient died with symptoms of increas- 
ing collapse. The autopsy showed: Ret itoneal layers ate covered with a continuous 
layer of fibrin, under which yt ay ish- white nodules are visible all over, especially 
numerous at the mesentery. The lower abdominal cavity contained an absolutely 
clear fluid, a rectal cam noma (the size of a pigeon egg), hepatic carcinoma, causing 
several pi eminences over the siuface of the organ, carcinoma of the peritomeum, 
spreading externally upon stomach and intestine, thickening of their walls, and 
marked narrowing of the lumen of the intestine in several places. 


If larger nodes develop or if the omentum becomes transformed into 
a thick nodular mass, the lumen of the intestine may, as happened in the 
above case, by simple compression of the intestine, he 1 narrowed to such 
an extent that tjie picture of inlestinul stenosis develops; furthermore, 
metcorism, (edema of the lower extremities may also occur. This also ren- 
ders the diagnosis easier in so far us nodular hard tumours can be felt 
through the skin. But it must not be forgotten that an omentum with 
tuberculous degeneration forms the same sort of a tumour, in fact tuber- 
culous swellings of the gland may appear at the periphery in a similar man- 
ner as lymph gland motnstuses ocoir in the course of carcinoma. Of im- 
portance in the diagnosis of peritoneal carcinoma is surely also the absence 
of the reaction after a lest injection of Koch's tuberculin, and the eventual 
demonstration of carcinoma in some other organ. 

Primary Carcinoma of the Peritonaeum. — As the latter sign is omitted, of course, 
in primary carcinoma of the pcritoiiivuin, its diagnosis is rendered extremely diffi- 
cult. Mostly, only a provisional diagnosis is permissible, if certain signs in the 
picture of a chronic peritonitis are to a certain extent in favour of its carcinomatous 
nature, namely, the oeeunenee of a tumour which, owing to its continually grow- 
ing size and hardness, does not impress us as an -omentum which is simply infhun- 
matorily retracted or affected with tubemilons degeiieiation, or the faet that grad- 
ually several nodular tumours develop at various places of the abdomen, which, how- 
ever, can only be felt if the ascites is moderate. Swelling and hardness of peripheral 
lymph glands are always a suspicious manifestation, and, furthermore, a very rup- 
idly progressive cachexia is ceteris patibns in favour of carcinoma. The latter should 
be thought of especially when the puncture ltuid contains blood; but even this 
symptom is by no means pathognomonic, as the bloody condition of the peritoneal 
exudate occurs not only quite commonly in peritoneal tuberculosis, but is sometimes 
alBO found in simple chronic peritonitis, and, on the other hand, may be absent also 
in carcinoma of the peritomeum. More marked fever is generally in favour of tuber- 
culosis ; slight rises of temperature are observed also in the course of carcinomatosis 
of the peritomeum. The diagnosis of primary carcinoma of the peritomeum is, ac- 
cordingly, difficult in all cases, and can mostly be made only provisionally unless we 
succeed occasionally in demonstrating cancel cells in the ascitic fluid obtuined by 
puncture. 

Even in cases in which the diagnosis of carcinoma in the abdominal 
cavity is certain, the diagnostic location of the same in the peritonaeum — 
i. e., the exclusion of carcinoma in other abdominal organs (if we do not 
consider carcinomata of the liver, spleen, and ovaries)— does not always 
succeed with the desired certainty. 
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Mesenteric Cysts. — Of benign tumours of the pcritmiamm, such us 
lipomata, fibromata, etc., mesenteric cysts Lave recently obtained a certain 
diagnostic importance. They form tumours, from the size of an apple 
to that of a head, which, in keeping with their usual development in the 
mesentery of the small intestine, are situated mostly to the right of, and 
below, the umbilicus. The tumour is firmly elastic and fluctuating to the 
touch, presents a smooth surface and is very movable — i. e., it can be easily 
displaced in all directions in the abdomen. Pains accompanied with vom- 
iting and constipation, occur mostly in paroxysms, possibly caused by 
changes of position of the heavy tumour and by the tugging connected 
with it at its mesenteric root. The diagnosis of mesenteric evsts is fdways 
difficult. Their great movability differentiates them from retroperitoneal 
and pancreatic cysts , and also from echinococcus of the liver and spleen, 
from which latter cysts they are also distinguished by the absence of respi- 
ratory locomotion. Their differentiation from hydronephrosis will lie ex- 
tremely difficult. The varying condition of the urine, the almost always 
determinable immobility of the hydronephrotic sac and the demonstration 
of symptoms which particularly characterize hydronephrosis as a renal 
tumour, arc determining in t lie differentio-diagnostic question. As to the 
remainder [ refer to the special discussion of hydronephrosis. 

Finally one word more regarding omental tumours t In general, they, 
also, arc distinguished by f heir great movability, their location in the region 
of the umbilicus, their respiratory immovability, and by the fact that they 
are, at least usually, accompanied with ascites, and that they are principally 
of a secondary nature — i. e., that primary neoplasms can be determined 
in other locations. 


ASCITES 

The presence of freely movable fluid in the abdominal cavity causes very 
characteristic symptoms diagnostically. The abdomen is more or less dis- 
tended, according to the quantity of aecumulated fluid; when the patient is 
standing it forms a hanging fold, in the recumbent position it is distin- 
guished by its breadth, especially the loss of the lateral rounding; both con- 
ditions are caused by the shifting of the fluid in the various positions of the 
body. The skin of the distended abdomen is free from folds, smooth and 
glistening, and, with excessive accumulation of fluid, shows stripes which 
are identical with the so-called “linen? alhicantcs " and, like them, are 
developed principally downward; the umbilicus is blurred or even tilted 
forward. Venous swellings also occur frequently on the abdominal walls 
in the region of the epigastric* veins as an expression of the impaired 
deflux of the venous blood through the inferior vena cava which has liecninc 
compressed by the fluid (erdematous swelling of the lower extremities will 
also be present in this instance). Disturbances in the deflux of the portal- 
vein blood may give rise to development of a caput Medusa\ as described 
in the diagnosis of hepatic cirrhosis. Palpation reveals, with jerky palpa- 
tion against the lateral region of the abdomen, more or less undulating 
fluctuations which can be easily observed at the opposite side. 
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Percussion allows diilncxt ni nil places nt which the fluid touches the 
abdominal wall. If change of poMtirc i smses the fluid to recede from the 
abdominal wall, the diilm** will be replaced by a tympanitic intestinal 
sound. In the derail position there appears, in keeping with the deep loca- 
tion of the fluid in opposition to the air-containing lighter intestine, a tym- 
panitic note in the centre of the abdomen in the shape of an oval which 
isopen abo\c. If the patient is in an upright position, the fluid sinks from 
the upper parts of the lateral region of the abdomen, and the upper bound- 
ary now forni.s a straight line 1 or a line which is interrupted by undu- 
lation (caused In the intestinal coils which are deposited in the fluid at 
varying depths). If the' patient assumes the lateral position, a tympanitic 
note can be demonstrated in the opposite, high, lateral region. In short, 
the fluid and, with it, the dull sound at tin* abdomen rapidly change 
place and extension, according to the desire of tin* examining physician, 
with any change of posture of the patient. If the patient is raised in the 
recumbent position, upon percussion a small strip of tympany will lie found 
near the kidney towards the axillary line. This is caused by the fact that 
the ascending ami descending cola in their posterior circumferences are not 
covered by pentomruni and that, consequently, no transudate 1 can ho present 
here. 

Diagnosis of Ascites with Slight Transudation. — Tn order to ho able to demon- 
strate the abo\o symptoms of ascites, the lluid should amount to about one to two 
litrcH. Tf the lluid is less, ascites cannot he discovcicd, a.s the lluid sinks below the 
intestines tow a ids the vertebral column and into the true pelvis. However, even in 
such eases we shall rarely miss, in the farthest lateial purls, corresponding to the 
lowest periloneal folds which border hiteially on the cola, two lianow' strips of dul- 
liesa which vuiy with the varying postures of the patient. Still better results re- 
garding the diagnosis of ascites with scanty transudation are obtained if the patient 
is made to assume the knee-olljow position, which causes the lluid to How to the lowest 
place, the umbilicus, and a dull sound will he demonstrable in this region instead of 
the tympanitic sound. 

Thu positive proof can be furnished in the above-described manner that 
freely tn arable fluid is present in the peritoneal caxiiy. The question will 
then he whether the fluid is a transudate. or inflammatory e.rudale. The 
remaining pathological picture is principally determining in this case, 
which, on the one hand, proves itself to he peritonitis by collapse, painful- 
ness of the abdomen, fever, vomiting, desire to urinate, etc., whereas, on 
the other hand, it becomes diagnosti cable as ascites, if these symptoms are 
absent, and if it can be demonstrated that the accumulation of fluid is 
due to an original disease causing the transudation. As to the rest, I must 
refer to wliat I have stated in the discussion of the differential diagnosis of 
serous chronic peritonitis. 

,jEtiological Diagnosis. — Ascites not being a disease, hut only a symp- 
tom-complex, the diagnosis should never be limited to the demonstration of 
ascites alone , hut. should at the same time determine the original affection 
causing it. Tt will be siillieicnl to sketch the routine o£ the examination in 
this respect : 

If nseite* alone is found without other (Edematous swellings in the body, or, 
with well-developed ascites, only a swelling of the lower extremities which sets in 
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after tho occurrence of ascites, engorgement in the portal-vein circulation should 
lie thought of us the cuuse of ascites. Then we should look for liver directions, ab- 
dominul tumours compressing the portal vein, etc., and, secondarily, for chronic 
diseases of the peritoneum proper: Peritoneal tuberculosis and curcinosis, especially 
of the omentum. The diagnosis that it is a question of ascites depending u]h>ii dis- 
turbances of the port til -vein circulation, is confirmed by an examination of the urine, 
if the latter is demonstrated to be free from albumin; if it contains albumin, this 
would, it is true, not be direct proof against portal-vein ascites, because large ac- 
cumulations of fluid may eventually produce compression of the inferior vena cava 
and stasis in the deflux of renal-vein blood. 

If the transudation of the blood serum is not restricted to the abdominal cav- 
ity — i. e., if, besides ascites, crdcnia of the lower extremities and, eventually, hydro- 
thorax, hydropericaidium, are piescnt — we have to note, primal ilv, whether cyan- 
osis exists at the same time and whether urine is voided scantily and contains albu- 
min. If these factors are pi esent, a cuidiac disease or an allcction of the lungs or 
pleuiic impairing the pulmonaiy blood cii dilation is the probable cause of oslcma in 
general and ascites m particular. 

It the abo\e-named manifestations of general (edema exist in a patient without 
the piesence of c\ miosis, but it pul Ini is pieseiit, the excretion ot urine not remark- 
ably spaise, and it a maiked uiaiasmus pi e\ ails, we must think of a pathological per- 
meability of the vascul.ir walls and ot deficient resor liability of the peutoineum as the 
cause of ascites and of (edema i. e.. ot seailntinn, intei nut lent te\ei, amyloid dis- 
ease, enneer, and other eaeheetie conditions, but, abo\c all, of Bright's disease. An 
examination of the mine will soon gi\e posit he information whether diffuse ne- 
pluitis should be considered the cause of ascites and which foim of ncphrilis (tho 
excretion of urine in the acute form is, of course, also considerably diminislied) is to 
be diagnosticated. 

Differential Diagnosis between Ascites and Ovarian Cysts. — Although it ap- 
pears almost impossible, from the ubo\e statements, to confuse tluid which is freely 
movable in the peritoneal cavity with tluid in a .sue, yet the differentiation of very 
large cysts, which glow upward fiom the pelvis, fiom ascites often presents consid- 
erable (lilheulties in practice. 1 ha\e been undecided in many a ease whether I had 
to deal with a \ei\ huge o\.in.tn cyst or with ascites in the given ease; but 1 bclic\e 
that, upon icpcatcd, caictul cxaminatum and deliberation, apaif tiom \cry rale and 
veiy complicated exceptional cases, we are able always to arrive at the eonect 
diagnosis. 

The points of view* which determine this differential diagnosis are as follows: 
The dish niton of the abdomen has giown liioie in breadth than height; the reverse 
is the ease in marian cysts, and one side, eientually, bulges out more than the 
other; but the umbilicus never tilts forward, as in high -graded ascites. Palpation 
shows a sensation ot tluetuat ion in ovatian cysts which is sti icily limited to the dull 
area, whereas in ascites it sui passes flu* boundaries of the dulncss. On pei mission , 
with the patient in the doisnl ]N»sture, we find dulness m both lateral legions in 
ascites, changing materially with changes of posture of the patient, tympanitic 
sound in the form of an oval open abo\e in the middle of the abdomen. In ovarian 
cysts, however, it is rare that both lateral sin faces of the abdomen aic dull, one 
probably always moie so than the other; dulness can he denionst rated in the middle 
of the abdomen; the upper boundary of the latter is almost a straight line, slightly 
convex (in ascites eventually undulating ami concave) ; the change of level of the 
fluid is not or only little pronounced upon change of posture of the patient. 

An examination per vagxnam shows in ascites the vaginal vault forced down- 
ward, the uterus has also descended and is slightly movable, whereas in ovarian 
cysts the vaginal vault docs not appear bulged out, the uterus is not movable, and 
may be displaced upward or laterally. It is usually possible, also, to determine the 
origin of the cysts from the uterine adnexa. 

The chemical and microscopical examinations of the puncture fluid, filially, will 
reveal certain, although not always determining, differences. Paralbumin is always 
found oftencr in the contents of ovarian cysts than in the ascitic fluid. The fluid of 
ovarian cysts, also contains cylindrical epithelial cells, w'hich are never found in the 
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ascitic fluid. The latter contains only lymph bodies and peritoneal endothelia and 
red blood cells. A specific gravity of over 10.20 is, in cose of doubt, directly in favour 
of ovarian cyst; the specific gravity of the ascitic fluid is, as a rule, even less than 
10.12; the amount of albumin is also small and does not exceed 21 per mille. 

Chyliform Ascites and Chylous Ascites. — The evacuated ascitic fluid has, 
in some cases, a milky, opalescent, creamy appearance. This is caused by 
its contents of most finely disseminated fat which may enter the fluid in a 
twofold manner. Either a common transudate becomes admixed with pro- 
fuse, fattilv degenerated cells of various origin (as in carcinoma, tubercu- 
losis of the peritonaeum, chronic peritonitis, fatty degeneration of the peri- 
toneal endothelium, etc.), or, upon stasis in the chyle- and lymph-ducts 
(compression of the thoracic duct by tumours, thrombosis of the left sub- 
clavian vein, occlusion of the mesenteric cliyle-duets by carcinoma, etc.), 
chylous fluid exudes directly into the peritoneal cavity, owing to a rupture 
of the lymph- and chyle-vessels or because they become permeable in conse- 
quence of cancer cachexia, etc. The first form of ascites lactcus is designed 
as ascites cliyliformis (or adiposus) (Quincke), the second form, as proper 
ascites chylosus. These* two forms of ascites can be differentiated diagnos- 
tically in so far as numerous fat granule cells can be demonstrated micro- 
scopically in the exudate of chyliform ascites, which is not flic ease in 
chylous ascites. In this latter the fat contents of the fluid also change 
with fat contents of the food, and sugar is found in amounts which can be 
determined quantitatively (Senator). 

Confusions of ascites with hydronephrosis and also with an enormous 
gastreetasis arc* possible, but should not occur with a careful examination. 

Differentiation from Oaitrectasis. — In this respect I wish to quote an instructive 
caso from my practice, in which the stomach was dilated so enormously that it ac- 
tually occupied the rulin' length and breadth of the alxlomen. The stomach was 
at the same time completely filled with fluid and contained, besides, only a few air- 
buhhles. The consequence was that the alxlomen, with the patient in the recumbent 
posture, appeared, upon percussion, dull all over, and showed, upon palpation, 
marked fluctuation without succiission sound. Under such circumstances, by reason 
of the physical findings, a confusion with ascites was unavoidable; and, in fact, I 
diagnosticated ascites in this ease, hecAiiae such an enormous dilatation of the stom- 
ach without any sueeussion sound appeared so unimaginable that its presence was 
never taken into consideration. And yet, this grave diagnostic error (a puncture 
with a trocar was, fortunately, not made) could have easily been avoided — simply 
by the introduction of the stomach-tube! I can only advise, therefore, to perform 
a test-lavage of the stomach in doubtful cases before making a positive diagnosis 
of ascites. 



DIAGNOSIS OF DISEASES OF THE 
NERVOUS SYSTEM 


The diagnosis of diseases of the nervous system has undergone a com- 
plete transformation during the last three* decades; anatomy, physiology 
ami symptomatology have an equal share in the important acquisitions 
which we have obtained in this field *tep by step. The results of exhaustive 
investigations as to the minute course of the nerve fibres in the central 
nervous system, the functions of each individual part and the relationship 
of definite fihre-svstems in regard to their physiology, ha\e enabled us to 
analyze the separate phenomena of disease of the nenous system and to 
correlate the clinical picture with the results of these investigations. An 
inestimable method in improving our diagnoses of nervous disease was 
brought about by the more exact manner in which our clinical methods 
of research wen* conducted; in the first place, bv the introduction of the 
electrical test of none reaction for diagnostic purposes. Thus it was 
possible, in this realm of pathology, to obtain an extraordinarily rich mate- 
rial in the diagnostic field, which could be minutolv differentiated, and, as 
a result of this, a large number of entirely new clinical pictures were sepa- 
rated from those which were already recognisable*. 

7 'he justification to establish these nearly obtained diseases as nosol off iea l entities, 
is certainly, partially at least, questionable: nevertheless, it a]) pears to me that the* 
endeavour of the clinician to advance in such a method to obtain n knowledge of 
nervous diseases, is not only permissible, blit, in the present state of our anatomical 
and physiological knowledge, absolutely imperative, even were it necessary at a 
later period, with the perfection of our knowledge, to relegate a portion of what 
we had separated as definite disease, into the groundwork of the old affection. The 
knowledge of the latter will only gain in depth ami clearness, and the labour, sup- 
posedly uselessly expended in the discovery of a now affection, will ho amply re- 
warded. 

Before wo enter upon the special diagnosis of nervous diseases, it is absolutely 
necessary, in this dopnitment of pathology, to promise the discussion of the individual 
diseases of the nervous system with a review of the results of anatomical, physiolog- 
ical and general clinical investigations. This is necessary to an appreciation of 
special diseases and of the methods of the diagnosis. On the other hand, the details 
of the technique of examination will not lie entered upon here; these must he known 
to the diagnostician, or at least he must have familiarized himself with them, if he 
wishes to proceed with the necessary certainty in the diagnosis of diseases of the 
nervous system. 
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DISEASES OF THE PERIPHERAL NERVES- 
ANATOM1CAL AND PHYSIOLOGICAL 

INTRODUCTION 

STRUCTURE OK TIIK NERVOUS SYSTEM FROM NEURONS 

The nervous system, according to the latest anatomico-microscopical investigations 
of (iulgi, Ramon y Uajal, Kollikcr, \\ nhleycr unci others, is composes) of many sepa- 
rate, individual, iinifoimly i elated elements. These are culled “ net re units ” “neu- 
rons” (Wnldeyerj and are ai ranged in a chain-like order, side by side, functionally 
belonging together. Each of the elements consists of: (1) The cell body (ganglion 
cell, ne i ve bod>), (2) the ajris-eyhnder (nerve continuation, axon, ncunt), which, 
arising finm the cell bod}, ends in a number of free branches (arborization) and 
remains bate in its cmitse, or it may be partially surrounded with neurilemma and a 
mcdullaiy sheath. The cell bod} and the axis-cylinder are the important components 
of the neuron. From the cell Iwdy as well as from the axis-cylinder other “ sec- 
ondniy ” processes arise — from the ceil body the dendrons ( “ protoplasmic proc- 
esses M ), short arborescent processes, from the axis-cylinders very minute, fine lateral 
otfshoots, the so-called eollulctals. All these processes, without exception, appear to 
end free with their arborizations — i. e„ they do not communicate with processes of 
other (adjacent) ncuions by direct anastomosis, but only by contact, so that there 
is not, as was foimcily supposed, a communicating nerve net, but only a mutual 
surrounding and mtei lacing of finest ramifications of the processes (end branch, or 
terminal arborization neuiopileni). 

Function of the Neurons. — The protoplasm of the cell body contains fibrilhc that 
partly him* their origin in the axon (axis-cylinder) , and partly leaxe them, forming 
compact coils. They may unquestionably be looked upon as the actual conducting 
elements , whereas the second iinpoitant element of the cell protoplasm, the basophilic 
gianute groups (Vissl’s tigroid substance), supply the tiopliic function of the 
cell-bodies as rcgaids the nuhition of the neuron. For this substance changes, in 
fact eventually disappears entirely if the cell bodies are overexerted or become dis- 
eased; for this reason it is most likely that they represent the nutrition of the cells. 
Resides the ncurofihi ilia; which intersperse the eel I body, and the tigroid sub- 
stance, a larger or smaller remainder of basic plasma is found, the function of which 
is as yet not definitely known, but the action of which is undoubtedly related to 
nerrous force. Anatomical observations as well as puthologico-anutnmical and clin- 
ical experiences are entirely opposed to the view recentl} brought forward that the 
cell body is only a trophic organ. 

The correctness of the entire teaching in regard to the neurons lias been very 
strongly questioned within the last few 1 years; but the reasons for this lielief, accord- 
ing to tlui opinions of competent investigators in this department of anatomy, are 
by no means conclusive, so that for the piesent the neuron theory may still be 
adhered to, all the more for the important reason that the results of pathologieo- 
clinical investigation strongly favour this view. 

The conduct ion of nerve activity unquestionably results through the enchained 
neurons in the manner that the axis-cylinders act eellnVfugaUy | conveying impulses 
away from the cell bodyl, whereas the dendrons act eellulipetally — i. e. t bringing 
imposes to the cell laxly. 

In the motor area especially the conduction is as follows: The impulse travels 
from the pyramidal cells of the cortex centrifugally to the neurites originating in 
them, and is enrried from there to their terminal arborizations in the region of the 
cells of the anterior horn of the spinal cord, respectively of the motor nerve nuclei of 
the brain. Hero the arlsirizutions of the axis-cylinder are in contact with the den- 
drites of the cell body, through which the impulse is enrried cent ri petal ly to the cell 
bqdy. From here the direct impulse is conveyed to the related axon (axis cylinder) 
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which further conveys the impulse to the periphery to the muscles and glands. For 
the conduction of motor impulses, therefore, two neurons arc necessary, a central and 
a peripheral neuron. 

The sensory path of conduction is somewhat more complicated, in that, even- 
tually, a larger number than two neuions is implicated, so that between the central 
and peripheral neurons other neurons (** parenthetic neurons”) are included. If we 
suppose that, from the cell of the spinal ganglion, the most peripheral ganglion 
eell, a dendrit (peiipheral sensory fibre) and a neuiit (postenor root and posterior 
cord filament) issues, the impulse would be transmitted from the skin through the 
dendrites of the eell laxly, as alwa\s, cellulipetally, from there through the neurits 
ccntrifugally into the spinal cord to the cells of the cord or to the cells of the 
nucleus gracilis and nucleus curicutus in the medulla oblongata. From here the 
impulse is transmitted through the ncunts of the medulla oblongata cells (sensory 
parenthetic neuron) to new nerve cells and from these, finally, to the tract of a 
tertiary, the central sensory neuron of the cerebral cortex. The transmission of the 
impulse fiom one neuron to another takes place in an ascent (oil pnnciplc in the 
same manner as in the case of motor nerves ) . 

In order to exert their functions, all the separate parts of the neurons must lie 
intact. If there is a lesion in any part of the neuron, not only will the possibility 
of conduction in the chain he interfered with, but anatomical changes, dcgcnciutionfl 
of the neuron chain, will occur, in regard to the last statement it must he remem- 
bered, ill general, that the s< condo rtf deyenetation is hunted to the affected neuron , 
and does not apply to others \nth uhich it is in contact. If the cell body is injured, 
the ncunt which spiings from it will degenerate; if, however, then- is a lesion in 
the course of the neuiit, the part that no longei goes to the cell body, the peripheral 
part of the neuiit, will degenerate whereas the central portion will remain intact. 
(Waller’s law*). The latter, however, is only tine to a cm tain extent, from the fact 
that in lesion of the neurit changes arc noted also in the ccntial sections of the 
neurit and in the cell body belonging to it. This might lx* explained in the follow- 
ing manner, that the nutrition of the cell gradually disappears and, in the absence 
of the usual functional impulse, it would no longer he renewed, mi thaf the nerve 
nuclei, as regal ds their liutiitioii, would he permanently damaged and in time might 
entirely degeneiate. It the latter is the ease, it follows Jiom Waller’s law that also 
the part of the neurit communicating with the degeneiated cell (and situated cen- 
trally from the point of lesion) will become secondarily affected 

The peripheral nerves constitute complexes of nerve fibres of periph- 
eral neurons that represent conduction apparatus in the transmission be- 
tween tlie central organs and the peripheral end organs. They possess the 
properly of conveying a stimulus which affects them and, indeed, in such 
a manner that the transmission of the stimulus occurs only in isolated 
affected fibres — i. e., is not conveyed to contiguous fibres (law of isolated 
transmission). 

The stimuli which are capable of exciting the nerves are: Mechanical, 
chemical, thermic, electric and physiological. These stimuli act either 
(especially the physiological) from the centre to the periphery- — centrifugal 
(in the form of movement, secretion or arrest of both functions) or, in- 
versely, centripetal , from the periphery to the centre, here giving rise to 
sensation, or finally, centripelo-ccntrifugal — i.e., by nerve irritation mov- 
ing centripetal l a y there is brought about tin* stimulation of fibres which 
convey ccntrifugally to the periphery {reflex action). 

Reflex Action. — The last-named nervous reflex action, independent of tlic will, is 
dependent upon the intactness of several anatomically combined neuron chains that 
are designated as “ reflex arcs” If we consider a reflex which is transmitted through 

80 



428 


DISEASES OF THE NERVOUS SYSTEM 


the spinal cord, the usual process is that ns “short” reflex aics are utilized: (see 
Fig. 12). Peripheral sensory neuron (peripheral sensory nerve fibre), spinal ganglion 
cell, its neurit (see above), adjacent collateral of the neurit, which extends to the 
motor cells of the anterior hoi n of approximately the same spinal-cord segment (re- 
flex collateral*). Thus the stimulus passes from the enrl ramifications of the reflex 
collaterals into the peripheral motor neuron ( dendrites of the motor cell body, cell 
body, motor neurit — i. c„ antetior root and peripheral motor-nerve fibre). 

Hut in the reflex process it may occur that motor cells may be stimulated by 
means of such collaterals, which in their entire course issue from the sensory root 
fibres which, upon entering the spinal cord, divide and turn upward and downward. 
Thus it becomes obvious that a sensory stimulus may, by means of the above- 


Motor neurite 



mentioned " long reflex ares” produce reflexes in several spinal-cord segments (com- 
pare also Diseases of the »Spimil Cord) and may give rise to extensive reflex move- 
ments (see Fig. 31). It is also obvious from the preceding remarks, that the trans- 
mission of the sensory stimulus from the posterior root fibres and their collaterals 
to motor cells and neurits may take place either direct Ip or indirectly by the use of 
other neurons which intervene between the sensory and motor fibres, sec Fig. 28, 
ev, ksf, k.sc and sc, sz, sre, and Fig. 31. The stimulus passes ganglion eells in 
every reflex process; a reflex are without such is not conceivable according to 
the neuron theory. Although it has been maintained recently by reason of experi- 
ments, that reflex movements may occur without the help of ganglion cells, yet it 
has been admitted that the central reflex apparatus is not able constantly to func- 
tionate without ganglion cells, and that the arrested reflex action might possibly 
bo ascribed to the nerve cell. At any rate, there exists no serious reason, for the 
time being, to abandon the old view that a reflex action absolutely requires ganglion 
cells, a view which is firmly supported by the neuron theory. 

The occurrence of the reflexes may be suppressed, with complete continuity of the 
reflex «frc, by definite mechanisms of inhibition, thus, by great stimulation of the sen- 
sory nerves, by will power, etc.; usually special nerve tracts are ussumed for the 
arrested reflex actions. Under morbid conditions an extinction of the reflexes occurs 
in consequence of an interruption of any portion of the icttex arc — i. e., of the neuron 
ohains forming it, furthermore by abnormally powerful excitation of the checking 
mechanisms, or, finally, by conditions in which the entire nerve activity is severely 
Injured and hAs more or less lost its reaction, ns in profound coma, in cerebral apo- 
plexy, etc. Vice versa, an ahnoi mat exaltation of the reflex activity occurs in patho- 
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logically increased irritability of the reflex arc, especially of the cell bodies of the 
neuron chains, or in lesion or disturbance of function of the mechanisiiiH of inhibition. 
The determination of the conduct of certain reflexes is of great diagnostic signifi- 
cance in many cases, especially that of the so-called tendon reflexes, among which the 
patellar tendon reflex is that which is most frequently to be considered in practice. 


Results of Loss of Continuity of Peripheral Nerves. — If the stimulation 
of the nerves is to have the normal effect, no pathological disturbance 
must be present of the structural ami stimulation conditions in the con- 
duction apparatus, nor under anv circumstances an actual interruption 
in the continuity of the conduction. The interrupted continuity of the 
peripheral nerves is followed, not only by a suspension of its conduction, 
as previously stated, but also by an anatomical change of its fibres, a de- 
generation of the same, inasmuch as the marrow sheath in the nerve seg- 
ments which are situated peripherally from the lesion, becomes fissured, 
disintegrates and exhibits fatty changes, the axis cylinder softens and 
crumbles, and the nuclei of the neurilemma swell, increase and, later, 
disappear. 

Reaction of Degeneration. — If a motor nerve is severed or stretched, or 
marked pressure is brought to bear upon it, a change of its electrical reac- 
tion will take place besides the above-named anatomical degeneration. 
After the occurrence of a slight increase in the iiritahility of the nerve, 
which takes place during the first days after the action of the traumatism, 
a lessened response to the faradaic and galvanic currents commences on 
about the third day, so that, after the lapse of the first or in the middle 
of the second week, the electric response of the nerve disappears entirely. 
A different condition exists, however, with the electric response of the mus- 
cle which is in connection with the injured nerve. It is true, that here, too, 
(upon direct stimulation of the muscle) a brief increase in the irritability 
presents itself during the first two days, which is soon followed by a con- 
siderable diminution of the response to both currents. Tins muscular 
response to the faradaic current is entirely lost towards the middle of the 
second week. However, the lessened response to the galvanic current com- 
mences to increase at about this time and is replaced by a hypcrirritabilily , 
so that noticeable muscle contractions are caused by considerably weaker 
currents than are required to produce a minimal contraction on the healthy 
side. The qualitative condition of those contractions changes at the same 
time; they do not occur, as under normal conditions, lightning-like, hut in 
a long-drawn, weak manner. This altered form of appearance is the most 
constant and, therefore, the characteristic expression of degenerative proc- 
esses in the muscle which are associated with the paralysis; it forms the 
most important characteristic of the so-called “ reaction of degeneration ” 
Besides this weak course of the contractions there occurs in most, especially 
in severe, eases of paralysis, a change of the electric contraction formula; 
the intensity of the anode closure contraction ( AnCC) increases, approaches 
the cathode CaCC, so that, gradually, it appears with the same strength 
of current as the latter, or even surpasses the CaCC in strength. The 
CaOC is also accomplished easier than normal — i. e., it is diminished by 
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the same current strength as the AnO(«, in fact earlier than the latter in 
some instances. Thus it may occur that the normal contraction formula 
(UaCC, AnOO ^ AnOtM^iOt 1 ) appears completely reversed, in so far as 
the anode reaction takes the place of the cathode reaction: AnOC.CaOO, 
CaOC,An()C. Hut frequently an increase of the response of the muscle 
to mechanical stimulation presents itself also, besides the heightened gal- 
vanic response, so that a slight tap upon the muscle suffices to produce a 
distinct — sluggish — contraction. 

Anatomical Changes in Nerve and Muscle. — Tlic cause of this striking conduct 
of the nerve and muscle reactions is to he looked tor in the anatomical changes which 
develop nftcr the lesion of the molor nerve in that poition of the latter which is 
peripheral from the locution of the lesion and in the muscle which is in connec- 
tion with the injured nerve, it is obvious that the nerve, the continuity of which 
is iiit«*rnipi « <1 and which is degenerated in the portion situated below the lesion, 
beenmes disabled both with regard to impulses of the will as well as to eleetiieul 
stimulation. More dillicult to understand is the strange manner of reaction of the 
muscle. The following anatomical changes are found: An (generally not faltv) atro- 
phy of the eoiitruetile substance, proliferation of the muscle nuclei and increase of 
the intramuscular connective tissue ; while two weeks after the lesion of the nerve 
the atrophy of the embryonic fasciculi of the muscles anil the prol if elation of the 
Burcolemma nuclei are distinctly developed, at the same time the nerve endiugs in the 
muscle are still intact. ((Jessler). As there can he no doubt about the piesence of 
DcK at this time, it seems that this, the galvanic, hyperirritahility and the weak, 
lony-draim form of conh action docs depend , not upon the deyrnnation of the nerre, 
but directly upon the ahophy of the contractile substance and upon the nuclear pro- 
liferation in the muscle. The neive endings are also destio\ed in the further course 
of the degeneration, while the atrophy of the muscle fibres and the nuclear increase 
in the snrcolcmma assumes linger dimensions. If a n yent ration of nerve and mus- 
cle occurs, it does not oiigiuale, as might be supposed, fiom the lesion, hut, as has 
been demonstrated by (Jessler, begins at the remotest periphery with the iegcnera- 
tion of the end plates; in the nerve trunk, within the old sheaths of Sclnvann, new 
nerve fibres appear which, later on, become siirioundcd with manow. The interstitial 
connect ive-t issue proliferation gradually recedes during the stage of restitution in 
the degenerated muscle, and the entile degeneiative changes may slowly reform; how- 
ever, the restitution of the muscle, if it has suffered severe injury owing to the 
paralysis of the nerve, takes place hut slowly and imperfectly. The electric and 
conductive conditions of nerve and muscle now' also change with these regenerative 
processes. 

The course of flic reaction of degeneration varies according to the 
gravity of the case; in the gravest (incurable) eases the galvanic response 
of the paralyzed, degenerated muscle becomes continually weaker and, 
finally, only an insignificant weak AnCO remains as a last expression of the 
same, until this, too, disappears. In the curable cases, oil the other hand, 
the CaUC again becomes prominent with the regeneration. The contrac- 
tions become shorter, more lightning-like, the normal response conditions 
return gradually; the nerve finally again responds promptly to the faradaie 
and galvanic currents. It is of importance that the spontaneous mobility 
is usually present earlier than the electric irritability of the injured periph- 
eral nerve; in such cases it is possible that electric stimulations which 
strike the nerve above the lesion, are able to produce muscle contractions. 
The normal conditions of electric reaction also recur in the muscle with 
the progress of the regeneration. 
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Modification of the Eeactlon of Degeneration; Atypical Forms. — It would lie a 
mistake to believe that the above-described typical form of DeR is found regularly 
in peripheral paralyses; on the contrary, it has been found that quite numerous 
departures from this uile are observed, which in tin* main the diagnostician should 
understand. In contradistinction to the typical complete DeR is that form of "par- 
tial reaction of degt nnalwn” in which the faradaie and galvanic responses of the 
nerve and also the faradaie response of the muscle remain normally developed, or 
nearly so, in spite of motor paralysis, whereas the galvanic stimulation of the muscle 
produces liypci excitability, prepondeiance of the Ant'C and sluggish contractions. 
Also known for a long time are those cases in which sluggish contractions are ob- 
tained upon faiadaic stimulation of the nerve and muscle (faradaie reaction of 
degeneration). Hut both instances by no means represent all the possibilities of 
changes in the electric reaction which may be observed in peripheral paralyses. 
If the sluggish torin of the contraction upon electric stimulation is to be considered 
the detei mining clmiacteristic of the presence of a reaction of degeneration, ten 
and incur vaiiations of reaction of degeneration may be differentiated, in accordance 
with Ntintzing, modifications which, according to his investigations, in part repre- 
sent only transitoiy stages of the changed reaction of the diseased nerve and mus- 
cle, in keeping with the prevailing progress and ictrocession of the affection. Our 
view's regai ding the significance of the va lions modifications of the reaction of degen- 
eration have been considerably elucidated, and at least three principal groups of 
reaction of degeneration should be differentiated in futuic. viz.: 

1. (-nscs in which the nenc % being degenerated to the end platcH, is absolutely 
inimtahlc (“complete icaction of degcneiation M ) , and no contraction takes place 
upon galvanic and faradaie stimulations, whereas the muscle responds with a slug- 
gish conti action to the galvanic stimulation and in a valuing manner to the faradaie 
stimulation, cithei not at all (the usual occurrence in complete reaction of degen- 
eration), or sometimes piomptly, at otlieis sluggishly. 

2. Cases in which the nine i es ponds inth pminpt con trad ion to both currents 
(constant as well as faiadaic), although only upon application of strong currents 
(“partial " icaction of r/r gciiciation ) , whereas the muscle responds sluggishly to the 
constant curiont, and to the faiadaic cui lent either not at all or sluggishly or 
promptly i usual fonn of paitial reaction of degeneration). 

ft. Cases which are midway between the a l wive two groups, in which the nerve 
does not possess its full ability to piompt ttsponse , cithei Inrun sc it responds only to 
one of the two euiieiifs oi. although to both, to one ot them only with a sluggish 
contraction. The muscle in these cases rescinds in a very varying manner, mostly 
sluggishly, to both eunents. 

Diagnostic Significance of the DeR. — In view of the results of experi- 
mental severing of peripheral motor nerves, and based upon the elinieal 
experience that, for instance, pain lyses of the facial nerve whieli originate 
from a lesion of the internal capsule (the usual seat of cerebral hsvmor- 
rhnge), never show reaction of degeneration, it has been assumed for some 
time that the occurrence of the reaction of degeneration was the indubitable 
sign of a paralysis of the nerve in its peripheral course. But it was grad- 
ually found that affections of the spinal cord and of the medulla oblongata 
were also apt to cause paralyses characterized by a reaction of degeneration. 
As, after injury of the motor nerve, extensive degeneration lakes place 
only in that portion of the nerve whieli is situated below the lesion, 
whereas a lesion of the motor tracts centrally from the ganglion cells of 
the anterior horns of the spinal column, respectively of the nuclei of the 
cranial nerves, is usually not followed by a degeneration of the latter and 
of the motor-nerve fibres situated peripherally therefrom, the assumption 
appears justified that the ganglion cells of the anterior horns, respectively 
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the nuclei of the cranial nerves, exert a conserving " trophic 99 action upon 
the peripheral nerves. Therefore, and in consideration of our modern 
views regarding the structure of the nervous system from neurons, the 
above-named ganglion cells arc properly included in the peripheral tract 
of the motor-nerve fibres. The peripheral course of the latter, therefore, 
is considered to commence at the ganglion cells of the anterior horns and at 
the nuclei of the cranial nerves (including the same) (peripheral motor neu- 
ron), and, centrally from these, the central course of the motor-fibre tract 
(central motor neuron ). 1 In this sense it is permissible , upon determines 
tion of indubitable reaction of degeneration, to assume a morbid process 
of the peripheral motor portion of the nerve-fibre tract — i. e., of the motor 
neuron . Then it is only a question of deciding whether the peripheral 
nerve trunk, including the end-organs proper, or whether the parts of the 
spinal cord, respectively of the middle and posterior brain and of the met- 
eneephalon which contain the cells of the motor neurons, are affected in 
the given ease. It is obvious, therefore, that the reaction of degeneration 
is usually absent in affections of the spinal cord, and is but very rarely 
observed in cerebral maladies. 

If no reaction of degeneration is found in the area of a motor paralysis, it does 
not at all follow that the paralysis may not 1 m» of a peripheral character after all. 
There are eases of unquestioned peripheral paralyses in which the electric contractil- 
ity of the nerve and muscle remains quite unaltered or is simply reduced to both 
currents (without qualitative changes of the reaction). Such cases may, prognos- 
tically, be designated as paralyses which, almost without exception, run a mild 
course; but, if the irritability of the nerve to electric stimulation has been consider- 
ably affected, a lapid improvement of the paralysis eannot he counted upon, and a 
favourable termination can he prognosticated with less certainty, the more the signs 
of reaction of degeneration are developed. Paralyses of the latter kind should always 
be considered as severe, and a cure, if it takes place at all, usually requires many 
months. 

Effects of Lesions of Sensory Nerves. — Materially different conditions 
are found in paralysis of peripheral sensory nerves. They arise, accord- 
ing to recent investigations, not in the central organ as do the motor nerves 
(as nerve continuations of the motor ganglion cells), but outside of the 
same in the cells of the spinal ganglia (respectively the ganglia of the 
cranial nerves). From these , nerve continuations arise which branch off 

1 Yet affections which concern the area of those ganglion-cell foci and of the 
intracentral fibres wdiich extend from the latter to the periphery, are not regarded 
as 'affections of the peripheral nervous system, hut as diseases of the spinal column, 
respectively of the middle and posterior brain and of the metencephalon. And cor- 
rectly gp! For, although the effects of maladies of the above-named portions of the 
central nervous system should l)e, and in fact are, equal to those of affections of the 
peripheral nerves, owing to the injury which takes place of those portions of the 
peripheral neurons which are situated here — i. e., intraeentrally, yet the classifica- 
tion as affections of the peripheral nerves is, in my opinion, not advisable for the time 
being. This would be in contradiction to the anatomical classification principle gen- 
erally adhered to in our present nosology; besides, sometimes the above-named por- 
tions pf the central nervous system are not affected alone but in association with 
other parts. 
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to the centre (as neurits through the posterior roots) and to the periphery 
(as dendrites) ; both depend upon the intactness of their ganglion cells as 
to their nutrition — i. e., they degenerate as soon as they become severed 
from the latter. 

If a sensory nerve of the spinal cord is cut centrally from the ganglion, the 
fibres in the peripheral nerve do not degenerate (except a few nerve fibres which 
originate in the spinal cord and which do not come in contact with the cells of the 
spinal ganglion, but only traverse the same), but, upward, certain portions of the 
spinal cord, especially the posterior columns (i. e., the main route of the fibres of 
the posterior roots) ; we shall more extensively refer to these conditions later on, 
when discussing the diagnosis of affections of the spinal cord. (Sec Fig. 30.) 

The clinical effect of interrupted conductivity in the peripheral sensory nerves is 
anersihesia ns observed in the most various (traumatic, inflammatory, etc.) lesions 
of the sensory nerves. 

DIAGNOSTIC PRELIMINARY REMARKS 

Differential Diagnosis between Peripheral and Central Paralysis. — The 

final effect of interrupted conductivity of the motor and sensory tracts — 
i. e., a paralysis or anaesthesia — is the same, immaterial whether the cause of 
the paralysis is situated in the brain, spinal column, or peripheral nervous 
system. Certain difficulties are often encountered, therefore, to decide the 
diagnostically important question whether we arc dealing with a peripheral 
or with a central (spinal or cerebral) paralysis or anaesthesia. The deci- 
sion is, in part, rendered possible by the consideration of the above-men- 
tioned conduct of the electric reaction in the paralyzed area. However, 
tlic electrieo-diagnostic investigation is only one of the clinical expedients 
at our disposal to recognise the character of the paralysis in the given case. 
It is usually not sufficient for a positive diagnosis in this respect; in fact, 
quite a number of other points are to be considered at the same time, which, 
however, cannot he discussed until later on. But it seems advisable to 
me to give now at least a summary of such criteria as are generally deter- 
mining regarding the diagnosis of paralysis of the peripheral nerves in 
contrast to the diagnosis of central paralyses: 

The following phenomena are in favour of — 

Peripheral Paralysis Central Paralysis 

Reaction of degeneration, atrophy of Absence of any reaction of degenera- 
the paralyzed muscles. tion (except, of course, those coses in 

which are affected the ganglion colls of 
the anterior horn and the nuclei of the 
cranial nerve which belong principally 
to the peripheral motor-fibre tract, and 
also those fibres which extend from them 
to the periphery and end intraccntrally). 
The electric contractility in the para- 
lyzed parts is unchanged in general, nor 
will degenerative muscle atrophy be 
found in spite of long-lasting paralysis. 

In paralysis of a nerve with* mixed Anesthesia and motor paralysis may 

fibres simultaneous motor paralysis and exist independently, although sensory 
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anesthesia in the area of distribution of 
tlio affected nerves; partial sensory pa- 
ralyses are usually absent. 

Precise localization of the paralytic 
manifestations iu the area of distribu- 
tion of a nerve trunl ; all nerve brandies 
in this area arc affected. 


Reflexes are entirely absent in the 
paralyzed or amestlietized area if the 
reflex arc is totally severed by the nerve 
lesion. The associated movements (Mit- 
bewcgimgcn 1 ) are also absent in com- 
plete peripheral paralysis. 

Accompanying manifestations which 
may directly point, to ceiebral or spinal 
aflection are entirely absent in the pure 
forms of peripheral paralysis. 


and motor fibres are present in the 
nerve trunks of the part of the body 
in question ; partial sensory paralyses 
are quite common. 

Certain types of external forms of 
paralysis are unmistakable in extensive 
pa ra lysis : Para plcgia , hemiplegia , crossed 
hemiplegia, etc. If the paralysis is lim- 
ited, nevertheless one nerve trunk is not 
paralyzed alone. 

Reflexes are preserved in the area 
of paralysis (or increased if inhibition 
tracts are effected by the disease). As- 
sociated movements ( Mitbewegungen 1 ) 
may be present. 

Besides the paralysis, eventually syn- 
chronous presence of psychical disturb- 
ances, headaches, veitigo, disturbances 
of hearing and sight, ophthalmoscopical 
changes, aphasia, changes of the condi- 
tion of the urine, vesical and rectal dis- 
turbances, etc. 


^Etiological Supports of the Diagnosis. — The above-named general principles 
which are to be considered in the differential diagnosis between peripheral and cen- 
tral paralyses, ate indi\idually subject to certain modifications and limitations, ns 
will be seen in the discussion of the diagnosis of the various affections of the nervous 
system. 

But before entering upon the diagnosis of the special diseases of the peripheral 
nerves we wish briefly to refer to their general aetiology, in so far as the observation 
of such factors as are here to be considered is determining in regard to the diagnosis. 
The most various causes may affect the peripheral course of the nerves and injure 
tlieir function, resulting in un increase or diminution of their contractility, or even 
in a complete suspension of nerve conduction. To be considered are: Traumatisms 
of various kinds, mechanical pressure and stretching (caused by new growths, in- 
flaminntoiy processes, etc., in the neighbourhood of the nerve), diseases affecting 
the ner\ e trunks proper ( neuromata, neuritis ) . Fui theriuorc, no\a of a thermic char- 
acter should be considered as the cause of the morbid process in many cases of affec- 
tions of the peripheral nerves; especially is it possible sometimes to demonstrate 
with certainty a cold to be the aetiological factor in the sudden occurrence of neural- 
gias and several peripheral paralyses. Intoxications and infectious diseases form 
another fruitful (chemical) source of peripheral nervous diseases; of the former, 
lead-poisoning and also, in a broader sense, ns an auto-intoxication, diabetes mellitus; 
of the latter (the powerful effect of which upon the causation of nervous diseases lias 
been recently determined in an increasing manner), malaria, diphtheria, and influ- 
enza are the most frequent causes of the affection. 

A sufficient nutrition and an adequate blood supply are essential to the normal 
irritability of the nerves; the irritability decreases with advanced disturbances of 
nutrition. But it should be remembered that, under such conditions, the lowering 
of ncri'Q energt/ is usually preceded "by a period during which the contractility of the 
nerves is inci'cased , a physiological fact wiiich is of common occurrence in pathology 
and which accounts for the frequency of general nervousness, neuralgia, etc., in poorly 
nourished and amende individuals, or in such as are afflicted with constitutional dis- 
eases. Finally, it must be mentioned that, in a certain number of affections of the 
peripheral nerves, it is absolutely impossible, in spite of the most careful investiga- 
tion, to find a cause for the disease. 


1 For full explanation of associated movements (Mitbewegungen) compare the 
chapter on Apoplexy. 
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Qualities of Cutaneous Sense Perceptions. — Tin* sensory nerves cause the vari- 
ous qualities of sensation by stimulation ot then specific end-organs. As such may 
be assumed in the skin: Points of pleasure, of heat and of cold, the stimulation of 
which is conducted in anatomically arranged fibres, which are in connection with 
those points, and perceived in a varying manner in the brain at various localities 
which are isolated from each other (central apparatus). In the logical sequence of 
the law of specific energy of the neive tibies we also assume to-day distinct nerres 
of pain with likewise isolated peripheral and central cnd-oiguns, the stimulation of 
which causes nothing but pain. IIowe\cr, this \iew of the character, of pain percep- 
tion is not geneially accepted as yet, because other explanations can be given for the 
occurrence of this perception. 

Causation of Pain. — It is well known that, under normal conditions, it requires 
powerful stimulation to produce pain, and the consequence of such a stimulation, 
inivnateiial upon which point of the course of the nerve it acts, is always, according 
to the “law of eccentric projection," the piiception of a pain transferied to the 
peiiphcry. The tactile nencs, on the other hand, must always be touched at the 
peripheial end oigans to produce a peiception of picssuie or of tcmpciuturc by the 
stimulation. Stimulation of the temperature points bv needle pricks is painless, the 
same as an initatiou of the pressuie points, but only when no very powerful stimu- 
lations aie bi ought to bear or unless points are touched at which endings of sensory 
nerves accumulate. The general cause of pain pemption should be looked for in the 
total of stimulations (( joldscheidei ). This total might be brought about in such a 
manner that a sum of individual stimulations accumulates m the gray substance of 
the spinal column (especially in its posteiior part, piohahly in the cells), and, upon 
the presence of a ceitain quantity of stimulations, a complete discharge takes place. 
This hypothesis is supported by experiments of (lad and Cloldschcider. according to 
which several separate electric opening stimuli cause secondarily, besides the indi- 
vidual perceptions of stimulation, a more pronounced perception, the pain. How- 
ever, this conception requires, in my opinion, to be quite mateiially supplemented: A 
weak stimulation of sensory film's extends centrally, probably on o nr tract of con- 
duction or at any rate on only a few tracts; hut, on more, marled stimulation, sev- 
eral side tracts, of which quite a large nunilier may be utilized, according to modern 
teachings of anatomy, are employed, besides the main tract, for conduction. These 
are the numerous sensory collaterals which turn into the giay substance and into 
the cord cells situated there, and. furthermore, most likely also the most lateral fibres 
of the end tree of a neurit which are in connection, not with the main cell, but 
with the adjacent ganglion cells. Thus the possibility exists that, upon powerful 
stimulation of sensory nerve endings, by means of the collaterals and of those acces- 
sory fibres of the end trees, various yantjlion cells are simultaneously stimulated 
powerfully and the sum total of these stimulations is capable of causing pain, 
especially if the cells he charged more energetically through a number of indi- 
vidual stimulations. The result of this charge or stimulation of various ganglion 
cells in pain, which to ascertain extent may still be localized in the periphery, 
because all the above-mentioned accessory conductions have at least one anatomical 
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starting-point. The smaller the area upon which the peripheral, powerful, pain- 
producing stimulation nets, the more precise will be the localization in the periph- 
ery, whereas, upon stimulation of larger peripheral areas and of the nerve trunks, 
an exact localization is impossible, which, according to the above statements, is 
quite obvious. It *is quite as comprehensible that the simultaneous stimulation of a 
certain sum total of cent hi I sensory neurons, if they happen to become stimulated by 
morbid foci within the range of the sensory tracts in the central nervous system, 
may cause “spontaneous” pain (“ vent tally arising pain ”). 

The Intensity of the pain depends upon amount and duration of the stimula- 
tion; furthei more, u|M>n the numlsu of nerve fibres and ganglion cells that are stimu- 
lated, and particularly upon their irritability. If the latter is pathologically in- 
creased, a slight touch of the skin may cause vivid pain. The quality of pain is 
quite varied; we different iate in this respect pain of a boring, cutting, tearing, shoot- 
ing, etc., character. It is obvious, from what we have stated in regard to the 
causation of pain in general, that severe pains “radiate” — i. e„ extend to larger 
areas than correspond to the iiritated area — also the manner in tohich this occurs. 

Anaesthesia, Hypersesthesia, Analgesia. — Tf the reaction of the sen- 
sory nerves for some reason or other becomes abnormal, this pathological 
condition becomes manifest by a diminution or increase of the irritability, 
as hypa\stliesia , respectively muvsihesia or as hyperesthesia. “Partial” 
sensory paralyses are also observed, so that only the pressure sense, or the 
temperature sense, or the pain sense alone js extinct. In contrast to the 
above, in conditions of hyperalgesia the sensory nerves react to irritants 
with a more marked pain perception than is in keeping with the strength 
of the irritant, owing to the abnormal irritability of the sensory nerves. 

Neuralgia. — If in the given ease it cannot be demonstrated that irri- 
tants which act from the periphery cause the pain, or if it persists even 
after cessation of irritation of the nerve externally, we speak of neuralgias . 
They are also distinguished by the fact that they arc strictly localized to 
the distribution of individual nerves, and the pains occur in attacks. We 
may possibly be justified m assuming that, in such eases, the sensory 
fibres are acted upon by a number of weak irritants, the frequent repetition 
of which will finally he able to cause an attack of pain owing to unusually 
protracted and marked summation. 

Paresthesia means qualitatively abnormal sensations (which the patient 
designates as “ furry," “ formication," tickling, etc.), arising in such a 
manner that irritations which affect the sensory nerves, are not followed 
by the perception of pressure or pain, but by an unwonted feeling which 
is not in keeping with the kind and intensity of the irritation. Sueli quali- 
tatively abnormal sensations may occur, as is quite comprehensible, in 
quantitatively abnormal reaction of the nerves — i. e., in anaesthesia and 
hypersesthesia, in analgesia and hyperalgesia. 

AN/ESTHESIA 

The diagnosis of the various forms and degrees of anaesthesia is almost 
always easy. The patients themselves generally observe that one or the 
other portion of the surface of the body lias become insensible to tactile 
impressions or pain irritations; this is still more the case when an organ of 
sense or the conduction tracts connected with the same have suffered. But 
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the patients do not appear to notice as distinctly the loss of muscular sense 
and other related sensations transmitted from the joints, bones, and intes- 
tines. An exact determination of intensity and kind of anaesthesia, how- 
ever, is, under all circumstances, only possible by a thorough professional 
examination. 

The knowledge of the details of the inodes of examination is not within the 
limits of our purpose, and they will, therefore, only occasionally be touched upon. 
Only the application of the results obtained by means of such modes of examination 
is essential to our purpose in order to determine the diagnosis of the various forms 
of anaesthesia. 

It is based upon the determination of anesthesias within the limits of the organs 
of Reuse: Of sight, hearing, smell, taste and touch; furthermore of anaesthesias of the 
nerves which transmit the perception of common sensations. The anaesthesias in the 
realm of the organs of sight and hearing are treated of in the text-books on these 
special sciences; their discussion in this book, therefore, has l>een omitted. 

ANJSTHESIA OF SMELL, ANOSMIA 

The diagnosis of arnest begins of the sense of smell is of a subordinate clinical 
significance as yet, because they occur very seldom independently and have been 
but little studied so far. but principally because the physician, when determining the 
condition, must depend upon usually very doubtful statements and upon findings 
wliicii are determined by the subjective judgment of the patient. The decrease in 
the sense of smell is noticed in such a manner that such patients cease to observe 
the smell of gaseous ill-smelling or sweet-smelling substances upon inspiration or 
sniffing, and that all perceptions of taste in which the flavour of the substances to be 
tasted plays an important pail, thus in the tasting of wine, are perceived in an 
abnormal manner. These patients complain principally of “ disturbances of taste,” 
because the absence of smell is less inconvenient to them and is therefore less ob- 
served. Hut a closer inspection shows at once the presence of an anosmia and not 
that of an anesthesia of taste. It may then he assumed that both halves of the 
•olfactory sphere have become anesthetic, because only then the gustatory flavour dis- 
appears in an annoying mannei. To test the sense of smell as to its functional 
intensity (best with an olfactometer of Zwaardemaker or of Nawlieff), such sub- 
stances should he selected as are exclusively scents, not such as at the same time act 
as powerful irritants of the sensory nerves of the nasal cavity (V, 2), (like acetic 
acid), because biased results of examination would be obtained upon application of 
the latter. 

If we disregard anosmias of central origin, which will be referred to in the dis- 
cussion of the diagnosis of affections of the brain, we must consider as peripheral 
ahosmias only those cases in which the end-organs, the fibres of smell, and the trunk 
of the olfactory nerve cease to functionate as far as their roots. This can be diagnos- 
ticated best and with a degree of certainty in anosmia after fractures of the skull, in 
affections of the skull bones, especially also of the lamina cribrosa of the ethmoid 
bone, in tumours of the anterior brain and in meningitis ; on the other hand, cases of 
peripheral anosmia, in which the above-named causes of injury to the olfactory nerve 
trunk may be excluded and in which the olfactory cells are to be considered os the 
probable seat of the affection, never allow of a positive diagnosis. For, as the hid- 
den location of the olfactory region prevents an exact examination and the results 
of an electric investigation are too uncertain as yet, we possess too few positive 
points of support in such cases to venture more than a provisional diagnosis, more 
so because also anatomical changes of the nasal mucous membrane: Catarrhs and 
swellings of the same, narrowing of the olfactory canal, polypi, etc., impede or abol- 
ish the conduction of odours to the olfactory cells ; in fact, even a certain dryness of 
the mucosa reduces the power of smell. Conditions of delicient reccptibility of the 
olfactory surface for olfactory irritants will in this manner simulate nervous anos- 
mia. At any rate, it will not be wrong to ascribe an anosmia caused by excessive 
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odours, or one which remains after severe catarrhs of the mpal mucous membrane, 
to an anesthesia of the end-organs of the olfactory nerve. 


ANAESTHESIA OF TASTE, AGEUSIA 

Gustatory anaesthesia offers a decidedly greater clinical interest than 
anosmia. Before entering upon (lie diagnosis of the various forms of 
ageusia, it is absolutely necessary to refer briefly to the anatomical and 
physiological conduct of those nerve tracts which are to be considered in 
tasting. 

Anatomical and Physiological Conduct of the Gustatory Nerves. — To begin with, 
it must be stated that the question of that participation in the perception of taste 
which belongs to the various nerve fibres, is, of course, very difficult to solve by ani- 
mal experiments; the decision of ceitain questionable points in this chapter is most 
likely to bo expected from clinical experience. It has been positively demonstrated 
that the glossopharyngeal nerve is a \ gustatory nerve, Tt is distributed as such in 
the root of the tongue , the soft palate and its surroundings; but the anterior two- 
thirds of the longue taste by stimulation of fibres which extend from the lingual 
nerve and to the greatest part pass to file chorda t timpani and from here into the 
facial nerve (see Fig. Hi). The stimulation of taste is then transmitted, from the 
tract of the facial nerve through the small superficial petrosas nerve , which branches 
off from the geniculate ganglion of the facial nerve, into the third branch of the 
fifth nerve and its spinal root to the nucleus of the glossopharyngeal nerve. But, 
besides the main route leading to the biain, other accessory tracts are ut the disposal 
of the conduction of the jicrccption of taste, namely: 

In the tract of the glow pharyngeal nerve , through the connection of the stylo- 
hyoid (VTI) outside of the stylomastoid foramen with the IX cranial nerve, fur- 
thermore through the anastomosis between the facial nerve — the small superficial 
petrosus, Jacobson’s noivc — petrous ganglion (IX) ; it is very probable that another 
communication exists between the VII and IX nerves through the Portio inter- 
media Wrisbergii , inasmuch as the latter grows as a fine root out of the genicu- 
late ganglion of the facial nerve, to enter into the medulla oblongata along the 
facial nerve trunk, ending in the nucleus of the glossopharyngeal nerve (see Fig. 13). 

In the tract of the trigeminus through the anastomosis of the geniculate ganglion 
(VII) with the largo superficial petrosus nerve — Vidianus sphenopalatine f Mockers] 
ganglion (V, 2), furthermore through the direct connection between the otic 
[Arnold’s] ganglion (V, 3) with the chorda tympnni. The facial nerve anastomoses, 
besides, in its peripheral course below the stylomastoid foramen , with the fifth 
nerve, especially with the auriculotemporal nerve (V, 3). 

It has become likely, according to the most recent anatomical investigations, that 
the gustatory fibres of the lingual nerve, or chorda, enter into the same end nucleus 
as the gustatory fibres of the glossopharyngeal nerve, namely into the long nuclear 
column odjncent to the solitary fasciculus, the “ nucleus of the glossopharyngeal 
nerve,” so that the latter may be considered the collective point of the vurious gusta- 
tory fibres (see the red tracts in Fig. 13). 

Disturbances of taste, as they occur according to clinical experiences under 
the most varying conditions, are explainable upon this basis. Thus it is quite 
obvious that the perception of taste is lost in the posterior third of the tongue upon 
isolated paralyses of the glossopharyngeal nerve, also that, in cases of isolated anes- 
thesia of the trigeminus caused by affection of the trunk of the fifth nerve at the 
base of the skull, ageusia has been positively determined in the anterior two thirds 
of the tongue, and also positively in lesions of the facial nerve in the petrous bone 
between the entrance of the chorda tympani and geniculate ganglion. On the other 
haitd, disturbance of taste may be absent , if only the above-named accessory .< tracts 
are affected, and this also holds good for the persistence of perception of taste in 
basal paralyses of the trunk of the facial nerve , obviously because here the gusta- 
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tory fibres of the chorda tympani, which disappear in the intermediate nerve, repre- 
sent an inferior gustatory tract in comparison to the majority of gustatory fibres of 
the chorda tympani in the tract of the small superficial petrosal nerve and in the 
third branch of the trigeminus. 

Examination of the Gustatory Disturbance. — To determine an impedi- 
ment or suspension of taste sensation, various places of the tongue are 
painted with solutions which contain one each of the substances of the 
known lour qualities of taste (salty, sour, sweet, bitter). Of the greatest 
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importance, above all, is the determination of a deficient perception of the 
taste of sweet and hitter substances, because they only irritate the gusta- 
tory fibres, whereas sour and salty substances incidentally also irritate the 
tactile nerves of the tongue, and their application to the investigation of a 
doubtful ageusia can, therefore, but furnish questionable results. It is 
understood that the examination should be made with the necessary pre- 
cautions on the protruded tongue, etc. The examination of the reaction 
of the gustatory nerves to the electric current has as yet not boon suffi- 
ciently applied diagnostically, although the constant current always causes 
perceptions of taste (an acid taste at the positive, alkaline-horning at the 
negative pole). 

If we do not consider conditions in which the conduction of irrita- 
tions of taste to the terminal organs of the gustatory nerves is impaired 
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by a thick coating of the tongue, abnormal dryness of'tlic lingual mucous 
membrane, and it we also leave out of question those central ageusias, the 
localization of which in the brain, in view of our lack of knowledge as 
to the cerebral course of the gustatory fibres, we can, at best, not even 
surmise, the diagnostic analysis of ageusia is, in general, to proceed along 
the following lines: 

Mode of Diagnosis in the Special Forms of Ageusia. — At first it is to 
be determined in what part of the tongue a disturbance of taste is marked, 
whether unilateral or bilateral, whether in the anterior or posterior half of 
the tongue. If the latter condition is present we think of an affection 
of the (jlnsxo pit aryngval nerve. This eventuality, however, has been con- 
structed theoretically rather than actually observed, as cases of isolated 
paralysis of the glossopharyngeal nerve are, under all circumstances, rari- 
ties of the first order, and such affections of the glossopharyngeal nerve as 
are associated with other nerve paralyses represent very complicated objects 
of diagnosis, ditlicult to explain. 

The perception of taste was found intact in progressive bulbar paralysis with its 
typical affection of the nerve nuclei in the medulla oblongata, among which also 
the glossopharyngeal nerve nucleus was proved to be degenerated in some instances. 
However, such findings which, at the lirst glance, seem remarkable, will not he 
appreciated to their full significance until our investigations regarding the degiec 
and the extent ot the degeneration in the long-stretched column of the glossopharyn- 
geal nerve nucleus and our knowledge of the physiological meaning of the individual 
ganglion cells of the nucleus, have become more precise. If, oecasionally, in the 
course of tabes dorsalis and of multiple sclerosis, disturbances of taste have been 
observed, this may he due to degeneration of the nucleus, respectively of the nerve 
fibres of the nerve roots of the glossnplmiyugeal neive or of the trigeminus (the 
spinal root), hut, possibly, it may also be caused by anatomical changes of the periph- 
eral nervous system (such us have been observed in both affections). 

In contrast to this occurrence, anesthesias of taste in the region of 
the anterior two thirds of the tongue arc quite common events. They 
point, contrary to what has been so far discussed, to an inhibition of con- 
duction in the chorda tympani or in the complicated centripetal course 
of gustatory fibres of the chorda. If impairment of taste in this region 
has been determined, we must ascertain further whether, besides, paralysis 
of the facial nerve or anesthesia of the trigeminus is present, or whether 
ageusia exists without this complication. 

Ageusia without Symptoms of Paralysis of the Facialis or Trigeminus 
Anaesthesia — Ageusia complicated with Paralysis of the Facialis. — In the 
latter instance we must think of an isolated affection of the chorda ; hut 
then the sensibility of the tongue may also be disturbed , because sensory 
nerve fibres originating in the mucous membrane of the tongue may also 
extend into the chorda. 

If pronounced paralysis of the facial nerve is present besides ageusia . we 
-must decide in regard to the seat of the facial nerve paralysis. In most 
cases it is probable, at the outset, that the paralysis originates in that por- 
tion of the facial nerve which is situated between the entrance of the chorda 
tvmpani and the geniculate ganglion. It will be well to take this diagnos- 
tic principle into consideration and not until a morbid condition of this 
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portion of tlie course of the facialis can be excluded, to assume an affec- 
tion of this nerve at another place to be the cause of gustatory paralysis. 
The diagnosis of paralysis of the facialis at the above-named locality of its 
course is easy, since it is characterized by very marked additional symptoms 
(decreased salivation and paresis of the velum palati), as will be fully 
explained in the discussion of paralysis of the facial nerve. 

If a positive reason exists for believing that another part of the course of the 
facialis is affected, we may, in case the paralysis of this nerve is not accompanied 
with disturbances of hearing, of salivation and of the position of the soft palate, think 
of the possibility that an ageusia in exceptionally caused by inhibition of conduction 
in the gustatory fibres which extend from the chorda to the periphery through the 
facialis nerve to the auriculotemporal nerve (V, 3). However, quite as probable 
would be that the inhibition of nerve transmission affects another anastomosis of the 
facialis, viz., the communication between the stylohyoid and glossopharyngeal nerves. 
The interruption of that accessory tract of taste transmission ought to be sufficient 
in Huch cases to produce at least partial ageusia. 


Ageusia complicated with Anaesthesia of the Trigeminus. — Anaesthesia 
in the* region of the trigeminus with disturbance of taste in the anterior 
half of the tongue moans that it is a question of an inhibition" of conduc- 
tion in the trunk, in the second or in the third branch of the fifth nerve, or, 
again, in the lingual nerve alone. For this nerve , also, conveys gustatory 
fibres (although only a small portion) to the brain (compare Fig. 13). A 
differential diagnosis lietween affection of the chorda and affection of the 
lingual nerve over the origin of the chorda presents diilicultios, especially 
because, as previously mentioned, besides gustatory fibres, sensory fibres are 
likewise contained in the chorda. The diagnostic conclusion which is usu- 
ally drawn, that a lingual affection over the origin of the chorda causes in- 
sensibility of the tongue to tactile irritations without disturbance of taste, 
whereas an affection of the chorda, on the contrary, produces only disturb- 
ance of taste without anaesthesia and symptoms of facial paralysis, is, there- 
fore, not correct in this precise meaning. It is advisable, rather, to define 
the diagnosis according to the preponderance of one of these two symp- 
toms, so that pronounced impairment of taste with slight sensory disturb- 
ances of the tongue points to affection of the chorda, whereas marked amos- 
thesia with an indication of disturbance of taste is in favour of interrup- 
tion of continuity in the lingual nerve over the origin of chorda; the 
simultaneous presence, finally, of total ageusia and total anaesthesia of the 
lingual mucous membrane would mean an affection of the lingual nerve 
below the origin of the chorda. Of course, it is presumed in the last- 
named eases that the anaesthesia only refers to the mucous membranes of 
the tongue and of the oral cavity. If, besides ageusia, symptoms of ames- 
thesia are present in the remaining region of the trigeminus, we would 
have to decide, according to the distribution of the ana?sthesia, whether the 
(second or the) third branch of this nerve, together with its communica- 
tions with the tracts of the gustatory fibres, is injured, or whether, owing 
to anaesthesia in the entire distribution of the fifth nerve, an affection of 
the entire trunk of the trigeminus should be diagnosticated. 
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CUTANEOUS ANESTHESIA 

Partial Paralyses of Sensation. — Ah previously stated, this category of 
nervous affections embraces conditions of decreased perceptibility of the 
nerves which transmit the various qualities of sensation: Sensations of 
pressure, temperature and pain. It may occur, in such an instance, that 
the disturbanec affects all of these sensations or only some of them (par- 
tial sensory paralyses), so that, in one case, only the pressure sense or only 
the teni|Hirature sense is disturbed, while in others Imth are intact and 
only the sensation of pain is lost. Such partial sensory paralyses are not 
to be looked for in peripheral anaesthesia, not considering quite unusual 
conditions (parlial degeneration of the fibres in neuritis). 

The various fibres being closely crowded in the sensory nerve trunks, the func- 
tion, therefore, of all of them will lie impaired. But, according to what we know 
physiologically in regard to the anatomical distribution of the terminal organs, it is 
not piobnblc fiom this point ot \ie\v tlntf, in the region of these terminal organs in 
the skin in which an isolated distuilianee of the various sensoiy qualities is most 
likely to be expected, isolated partial sensory paralyses will occur. This is different 
in central anesthesias Partial sensory paralysis can be quite usually observed in 
cases of anirstliesia which originate in the brain and, especially, in the spinal cord. 
Whereas the posterior roots that enter the spinal cord still contain the entire mass 
of sensory fibres, their destruction, therefore, would be couduchc to an arrest of 
any kind of sensation, with the entering of the sensoiy nerve fibres into the spinal 
cord there occm s a locally separate distiihution of the licne fibres conducting the 
different sensory qualities, so that now, according to the special seat of the spinal- 
cord affection, partial sensoiy paralyses aic \ery liable to occur. This, in p.uticular, 
also holds good for that sensation of pain which, as we have seen, is probably depend- 
ent upon transmission through the ganglion cells and upon their being intact. 

Differential Diagnosis between Central and Peripheral Anesthesias. — 

Besides the* absence, which is usually complete, of partial sensory paralyses 
we must, furthermore, consider in the diagnosis of peripheral anaesthesias 
that the skin reflexes and, according to the extent and cause of the amvs- 
thesia, also the tendon reflexes appear diminished or are entirely absent . 
Also the observation of the exact localization of amesthesia upon the dis- 
tribution of an individual nerve trunk or even nerve twig and the demon- 
stration of a combination of motor disturbances with amesthesia (if the 
nerve conducts mixed fibres) contributes to the establishment of a correct 
diagnosis — i. e., to differentiate peripheral from central anaesthesias. 

Symptoms of Anesthesias according to the Various Localizations. — The symp- 
toms of ana’sthesias which can be utilized diagnostically are partly of a subjective, 
partly of an objective kind. In more pronounced degrees of amrsthesia the patients 
will at once notice the numbness of skin sensation, often in the most disagreeable 
manner; this is especially the case if the hands have become anrrsthctic and useless 
for more delicate work, or if the soles hare lost their tactile sense , the patient thus 
losing the correct estimation of his bodily posture. In the latter case, if the eyes 
are closed and thus the important regulating inilucnce ujion co-ordination, which is 
transmitted from the organ of sight , is removed, the equilibration of the body suffers 
and the body commences to sway ; however, to lie troublesome to the patient, plantar 
anesthesia must lie present in both feet. Amesthesia of the soles is rarely of a 
peripheral character, it is usually the expression of a central, especially a spinal, 
affection. 
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Trigeminus Anaesthesia. — Less troublesome, but very marked in their syrup- 
toms, are anesthesias in the distribution of the trigeminus tin re: The skin of the 
face and the mucous membranes of the adjacent cavities of the body are insensible to 
mechanical, thermic and chemical irritations; thus the patients do not feel the 
entrance of a foreign body into the eye. if sharp irritations strike the nasal mucous 
membrane, if the teeth come in contact with the tongue, if morsels of food enter 
between teeth and buccal mucous membrane, etc. In consequence, injuries of the 



Fiu. 14. Fm. 15. 

Fia. 14. — Distribution of hie Sensory Cutaneous at the Anterior Surface of the 

Uitek ExTKKMin. (Alter llciilc j 

sc, Hiipracluviculai nciMiH (from the cerncul plexus); nx % Cutaneous luuneli of tin* nxillury 
nerve; and, cm, and cl, Median cutaneous, median, und lateral ncivc-; rp, Cutaneous palmar nerve, 
branch of tin* median none; pa, Ulnar palmar nerve, blanch of the ulnar nerve; me, Mediun 
nerve; m, Ulnar nerve. 

Fio. 15. — Distribution of the Sensory Cutaneous Xruvfrs at the Posterior Sirface of tiie 
Upcer Extremity. (Alter Henlc.) 

sc . Supraclavicular nerves (from the cervical plexus); ns, Cutaneous branch of the axillary 
nerve; cps and cpi, Supeiior and inferior posterior cutaneous nerves fnun the radiul (ra); ami, cm, 
and cl, Aiudittii cutaneous, uiediun, and luteral nerves; dn. Dorsal nimilieations of the ulnar nerve; 
ra, Radial nerve ; me, Median nerve. 

tongue, ulcers of the mouth, conjunctiva and cornea may form, in fact a com- 
plete panophthalmitis may occur. To accomplish this, however, various other fac- 
tors contribute, besides the effect of the trauma which, without hindrance, acts 
externally upon the insensitive eye, namely, deficient secretion of tears (caused either 
by paralysis of genuine secretory fibres of the V or by impairment of reilex stimu- 
lation of tear secretion) and probably also irritative processes in the paralyzed 
nerves which, to conclude from the experience gained up to the present time, are 
followed by general trophic disturbances in the periphery. Furthermore, according 
to what we know of the occurrence of salivation in a reflex manner hv irritation 
of trigeminus fibres in the oral cavity, salivation may decrease (I have no personal 
experience in this respect ) ; and the perception of taste will also suffer, as vve have 
seen previously. If the disease affects the trunk of the trigeminus or the entire 
third branch, there exists also, besides anesthesia, a paralysis of the muscles of 
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mastication with secondary atrophy of the latter. A deviation in the positions of 
the soft palate and of the uvula was also observed in trigeminus paralysis: 

Slightly low position of the posterior soft palate on the side of the paralysis 
and oblujuc position of the multi town ids the affected side, probably caused by 
paralysis of the spheuostaphylinus muscle which is innervated from V, 3. (C. W. 

Muller. ) 



Fig. 16. Fig. 17. 

Fig. 16. — Distribution ok the Sensory Cutaneous Nerves to the Anterior Surface or the 
Lower Em remit*. (Alter llciilc.) 

ii, llio-inguinal nerve; //, bumbo-inguinal nerve; ne, External speimatic; cp, Posterior cutan- 
eous; cl, Lateral cutaneous; cr, Cm nil; obt, Obtuiutor; m, Saphenous; epc, Peroneal communicat- 
ing nerve; eti, Tibia! communicating livivr, per', Supcrlicial branch of tile peroneal nerve, per", 
Deep peroneal neivc. 

Fig. 17. — Dimuiiiuion or the Sensory ('itaneolh Nerves to hie Posterior Surface or the 
Lower Em remit y. (After lienle.) 

cp § Posterior cutaneous; cl, Luterul cutaneous; obt, Obturator; sa. Saphenous; cpm , Posterior 
median cutaneous m*i\e , epe, Peroneal communicating nerve; cti, Tibial communicating nerve; 
epp, Cutaneous plantar nerxe; pll, External plantar nei\u, pi in, Internal plautai nerve. 

After it hus been determined beyond a doubt, by an examination with 
the different means of testing the intensity of sensation (touching of the 
skin with cold and warm objects, with differently shaped objects, placing 
of weights, etc., or, to determine the degree of sensibility to pain, with 
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the faradaic current, the point of a needle, etc.), that the sensibility of the 
skin has become impaired, it is then necessary to find the extent and limita- 
tion of the anaesthetic district in that, in examining, we advance from the 
latter to the healthy parts and vice versa . Then follows the deliberation 
which nervous trad is affected. Determining in the hitter respect is solely 
the knowledge of the anatomical distribution of the individual peripheral 
nerves; it will be fully sufficient, therefore, instead of discussing in par- 
ticular anaesthesia of the different nerve districts (especially as the most 
important facts regarding paralysis of the respective cutaneous branches 
will be stated in the discussion of symptoms which are peculiar to paralysis 
of the various motor nerves), to give some diagrams of the distribution 
of the sensory nerves as guides (see Figs. 14 to I'J, inclusive). 

Anesthesia Dolorosa.- Incidentally it may 1h» mentioned that sometimes violent 
pains occur in the anesthetized areas of the skin (anaesthesia dolorosa). The diag- 
nosis of this special foim of anaesthesia as such is easy; neither does the explana- 
tion of the manifestations which at lirst glance appear remarkable, oiler any dilli- 
culties if the painful area corresponds exactly to the uiea of the cutaneous nerves 
which behave amesthetieully. It is then the question of an amesthesia in irhich the 
conduction m the peripheral nave hunk is uitnmptcil by severing of the same, 
neuritis, etc., whereas m the central portion of the nerve irritations occur the effect 
of which is, accoiding to the law of “ eccentric project ion,” a sensation of pain at the 
periphery. Amrsthesia doloiosa is most frequently observed m severe organic allec- 
tions of the trigeminus. 

Peripheral Analgesia, Muscular Anaesthesia. — Subjectin' sensory umrsthesias 
\(iemcin<jef uhlsmiust hcsmi ”|. This eategoiy embraces analgesias, muscular ana*s- 
thesias, loss of the subjective sensations transmitted by the joints and entrails. It 
is only in the rarest eases a question of peripheral amesthesia; subjective sensory 
nines tliesi as are. rather, ol a cential, especially spinal, character and play an impor- 
tant tote in the diagnosis of ccichinl and spinal-coid diseases. The most reliable 
factor for the diagnosis of penphrral suhjectire sensni y anasthesias is, by all means, 
the a»tiology of the given ease, in that the peripheral character of the same is to be 
assumed in pinetiee only when a ccitain nerve twig, a eireuinseiibed cutaneous area, 
a muscle, etc., have become subject to a deep lesion. Aecording to wliat we have 
discussed in regaid to the oiigm of pain, it may be presumed that, analgesias origi- 
nating in the periphery are also associated with cutaneous amrsthesia. 


HYPER/ESTHESIA NEURALGIA 

The same as anaesthesia so, also, does hypenvslhesia — increased irrita- 
bility of the sensory nerves — concern partly the higher sensory organs, 
partly those of the skin. 

Hyperesthesias of Smell and Taste. — The h ypercesth csias of the olfac- 
tory and gustatory nerves is of little practical significance and scarcely 
occurs as a peripheral affection, whereas peripheral panvsthesias of smell 
and taste are sometimes observed as consequences of lesions of the olfactory 
and facial nerves. The above-named deviations in the reaction of both sen- 
sory nerves are, usually, of a central character and occur as frequent symp- 
toms in the clinical picture of hysteria and neurasthenia, in epilepsy and 
psychoses. 

Cutaneous Hyperesthesia. — In contrast to those generally rare liyper- 
and paresthesias of the sensory nerves, hyperesthesia of the cutaneous 
nerves due to peripheral causes is a symptom which can be observed rela- 
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tively often in inflammations of the skin, neuritis, etc. The diagnosis is 
based upon the fact that the reaction of the tactile nerves is increased upon 
application of irritations to the skin. The increased irritability may be so 
considerable that even the slightest touch of the skin (not, as normally, 
only increasing pressure) causes painful sensations instead of pressure 
sensation. It is determining for the diagnosis that external irritations arc 
to act upon the hypem*t belie nerve districts to express the morbid hyper- 
irritability of the nerves. 

Neuralgias. — Different conditions prevail in neuralgia, in which, 
although mild external irritations may also produce pain, the characteris- 
tic of the affection consists in the fact that the, mostly very violent , pain 
persists after cessation of the irritation , furthermore, also occurs, without 
demonstrable external irritation , in certain nerve trunks or twigs and 
recurs in periodical a Hacks. 

Attention should also be paid in the diagnosis of neuralgias and in the 
differentiation of this condition from others which are likewise accom- 
panied with paroxysms of pain, to painful areas (points douloureux), sensi- 
tive to pressure, which are nearly regularly found in the course of the 
neuralgieally affected nenes, and which are mostly attacked unilaterally, 
especially at such points at which they pass through bones, muscles, etc. 
It is easy to demonstrate these arras, not only during the attacks, but also 
during the painless inton als, if we follow the eourso of the nerve, examin- 
ing by making deep pressure. Painful areas are entirely absent only in 
rare eases, according to m\ observations, and their presence should correctly 
be considered as an important symptom which supports the diagnosis 
materially. 

Accompanying Sensory Symptoms. — Another subsequent symptom of 
neuralgia, which may likewise lie utilized in the diagnosis, is that the reac- 
tion of the sensory neivos in the neuralgic area is changed during the 
time of the paroxysms and also during the painless period. In this re - 1 
speet either para'sthosias (formication, furry sensation), or hyperesthesia, 
respectively hyperalgia and anesthesia manifest themselves. The latter 
sets in especially in long-lasting neuralgia which, then, appears in the 
type of anaesthesia dolorosa. The pain, at the height of the paroxysm, 
often radiates from neuralgieally affected nerves to adjacent, rarely to re- 
mote, nerve areas. 

The motor nml vaso-motor nerve spheres also show changes in the course of neu- 
ralgia. The motor disturbances: Spasms, direct and, particularly, reflex, later 
paralytic, symptoms, are less constant than the vnso-motor disturbances. 

Vaso-motor Phenomena. — The symptoms of vnso-motor spasm at the onset 
of the paroxysm (pallor and coldness of the skin) arc more or less pronounced, 
but vtfry soon the characteristic phenomena, of vascular dilatation appear with 
reddening of the skin and mucous membranes. Probably it is here not so much 
a question of mainly paralytic effects, but of an irritation of the vaso-dilator nerves. 
In connection with these symptoms are secretory disturbances of varioua kinds, such 
as are quite commonly associated with neuralgia: Marked lacrymation and perspira- 
tion with reddened skin, salivation, ete. Some of these seeretory alterations are 
surely due to disturbances of innervation in the vaso-motors, especially in the vaso- 
dilator nerves, others probably to direct irritation of the secretory nerves. 
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Trophto Accompaniments. — We also observe trophio disturbances of various 
kinds in the affected nerve district in the course of neuralgia: Thinning, in other 
cases thickening, and roughness of the skin, increase or decrease of the panniculus 
adiposus, discoloration, loss or even increased growth of hair, various exanthema 
(erythema, urticaria and, above all, herpes). The cause of such phenomena is to 
be looked for, primarily, in the above-mentioned effect upon the voso-motor nervous 
system. 

The diagnosis of neuralgia can, according to the above statements, 
usually be made with certainty. However, cases may occur in practice 
which are liable to confusion of neuralgia with other morbid conditions 
occurring with violent pains. It remains, therefore, to discuss the differen- 
tial diagnosis in detail. 

Differential Diagnosis. — Pains which are produced by inflammatory 
affections can easily be differentiated. They do not occur purely parox- 
ysmally, arc not localized strictly upon the course of a single nerve and 
increase in the same ratio as does the inflammatory pain which, sooner 
or later, becomes unmistakable by unerring signs (swelling, reddening, 
exudation, etc.). The differential diagnosis between neuralgia and rheu- 
matic muscle pains is more difficult at times. Muscular rheumatism i9 
generally characterized as such by the fact that pains depending upon it 
are produced by movements — i. e. f by contraction of the affected muscle, 
also by touch. The diagnosis becomes slightly more complicated in mus- 
cles the position of which coincides with the distribution of some nerves, 
as the intercostal nerves, for instance when several intercostal nerves are 
neuralgically affected. The facts, that the pains in muscular rheumatism 
are dependent upon movement, especially respiration, that typical painful 
areas and also the well-known accompanying phenomena of neuralgia arc 
absent, and that the pain is not of a pronouncedly paroxysmal character, 
aid us to overcome the difficulties of the diagnosis. Similar points are true 
regarding the differentiation between neuralgia and articular pains . Even 
if the joint affection is associated with radiations of the pain, the pains are 
concentrated essentially upon the affected joint and are Tegularly aggra- 
vated by active and passive movements of the 1 same Pains originating 
in periosteum and bones will scarcely give rise to confusion with neural- 
gia if an exact local inspection is made 1 and if the marked characteristics of 
neuralgic pains are remembered in the differential diagnosis. Wc are 
most liable to be in doubt in some cases wind her neuralgic or hysterical 
pains (hyperalgesia, hyperesthesia of the skin, myodynia, etc.) prevail 
in the given case, especially because genuine neuralgias are quite com- 
monly associated with hysteria; it often depends upon the subjective judg- 
ment bf; the physician whether he will designate pains in hysterical patients 
as actual neuralgia or not. Painfulnosp of the vertebra} is almost always 
found in hysteria, as is well known; but sensibility to pressure of the spi- 
nous processes of the spinal column is quite a common occurrence in neu- 
ralgia of the trunk and of the extremities, so that vertebral pain does not 
represent an exclusive differentio-diagnostic criterion. It is necessary, 
by all means, that the often-stated characteristics of neuralgic pains should 
be well developed so that we should lx* justified in speaking of neuralgia 
in hysteria and to forego the diagnosis of hysterical hypora?sthesia, articu- 
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lar neurosis, etc. The differentiation between neuralgia of the trigeminus 
from migraine will be exhaustively treated in the discussion of proso- 
palgia. 

Diagnosis of the Seat of a Neuralgia. — After we have become convinced, 
by observation of the typical sunptoms of the affection and by means of 
the above-described differentio-diagnostic method, that a neuralgia is pres- 
ent in the given case, it remains to ascertain its seat. Of course, to deter- 
mine which nerve or branch of a nerve has been attacked by neuralgia 
docs not present any difficulty to one familiar with the anatomy of the 
nerves. Another question, much more difficult to decide, is whether a 
purely peripheral or a central neuralgia is present. Unfortunately, we are 
not in possession of such precise character isties as are at our disposal for 
the differentiation between peripheral and central paralyses of the motor 
and, partly, of the sensory nerves. If it is a question of neuralgia of 
mixed nerves, it may be presumed, generally, if the affection implicates the 
peripheral course of the nerve, that, besides sensory phenomena of irrita- 
tion, motor and vaso-motor symptoms may he present accompanying the 
same. For, as most peripheral nerves contain all three kinds of tihres, 
sensory, motor and vaso-motor, at the same time, their common irritution 
usually coincides. The sensory and motor fibres in the central organ 
occupy tracts more widely separated, hence a separate affection of the sen- 
sory nerves is more apt to occur. It is true that here, too, motor-irritative 
phenomena may occur rellexly, besides those relating to sensation. Still 
more than by localized symptoms of motor irritation is a peripheral seat of 
neuralgia indicated by phenomena of motor paralysis which are limited to 
the distribution of the motor fibres extending in the nerve trunk that is 
affected neuralgieall\. Ju such an instance we must premise, which has be- 
come plausible according to other pathological experience, that the motor 
fibres, which are acknowledged to he less resistant to injurious effects, have 
already become unable to conduct at the same stage at which the sensory 
fibres of the same nerve trunk still react to neuralgic irritation. The com- 
bination of the affection with vaso-motor and trophic disturbances is less 
applicable to the differential diagnosis between peripheral and central neu- 
ralgias. It is permissible, in general, to infer a peripheral seat of neu- 
ralgia from a strict limitation of the vaso-motor and trophic disturbances 
to the neuralgic area, whereas, inversely, it is not permissible to exclude, 
if extensive vaso-motor and secretory symptoms accompany the affection, 
the peripheral character of a neuralgia, because extensive vaso-motor and 
secretory accessory symptoms may he present, also, in peripheral neural- 
gias, as the expression of an irritation of vaso-motor and secretory nerve 
tracts which takes place retlexly from the periphery. 

Ik ‘follows, from these remarks, that the above-described characteristics 
are only of a limited value dilferentio-diagnostieally. However, they may 
serve to give a certain direction to diagnostic calculations. The diagnosis 
acquires a firm support only upon consideration of other symptoms which 
accompany neuralgia and which point to a central affection: Phenomena 
of paralysis and irritation in motor and sensory nerve tracts which are 
remote from the neuralgic nerve district, simultaneous insufficiency of ves- 
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ieal and rccial functions, ocular findings which may lx* referred to a central 
seat of the nervous affection, increasing curvature of the vertebral column, 
disturbances of the function of some cerebral nerves and of the psychical 
activity, etc. One of the most frequent forms of neuralgia with a central 
seat, except the hysterical, is that which accompanies or, as is often the 
case, introduces tabes dorsalis. The diagnosis of the same as a symptom of 
locomotor ataxia is, fortunately, facilitated in that, not considering rare 
exceptions, they are accompanied with another phenomena characteristic 
of the initial stage of tabes (reflex immobility of the pupil or absence of 
the patellar reflex), so that the recognition of tabetic neuralgias as such 
is almost always successfully and easily accomplished. If a neuralgia 
is only associated with absence of the patellar reflex, it should he remem- 
bered that one disease which is also often accompanied with this symp- 
tom, viz., diabetes mellitus, is the cause of neuralgia. An examination 
of the urine for sugar, therefore, is a conditio sine qua non for the final 
diagnosis of the special character of a neuralgia. 

Etiological Diagnosis. — It probably (loon not require any further explanation, in 
confederation of the above statements, Hint the diagnosis of neuralgia is not com- 
plete until the cause of the affection has also been found in the given ease. This 
aetio logical part of the diagnosis is, apait fiom eveiviliing else, of the greatest im- 
portance especially because tile therapy of the special foim of neuralgia piesent is 
successfully guided by it. 1 recommend the following practical method in this 
respect : 

After the character of the neivous a licet ion lias been determined to he a neu- 
ralgia, we lull*! consider in the (list place whethei 01 not it is only n mine pro- 
nounced symptom of an affection of the central nervous system. If we conclude, in 
consideration of the above postulates, that this is not the ease, the task of the diag- 
nostician is now* to look for a noxious influence directly acting upon the nerve which 
is neuralgi rally affected. In this respect we have to consider piimarily traumatically 
or mechanically acting eflects, especially as the} are objectively demonstrable, con- 
trary to other causes of neuralgia: Koieign bodies which have cnteied the nerve or 
its surroundings, traumatisms and their consequences (const noting cicat i ices, etc.), 
affections of the periosteum or of the hones (periostitis, dental caries, etc.), which 
give rise to pressure upon the passing nerves or upon neivcs which pass through the 
osseous canals, furthermore, inflaminnt»i> conditions and neoplasms affecting the 
nerve itself (neuritis, neuroma), tumours (neoplasms, hernias piegnancy, etc.) 
which exert pressure upon the nerves from the neighbourhood. It is necessary, 
therefore, novel to omit, especially in neuralgia of ihe lowei c\ti entity, exploration 
per vayinam and per rectum and examination of the hernial rings. 

If nothing is found in this respect to explain the origin of a neuralgia, attention 
is to lie paid to the possibility of an effect of chemical noxa, and especially of infec- 
tious substances, in the first place to the existence of a mahnxal infection which 
most frequently leads to neuralgia. It is indicated, in a diagnostic respect, so soon 
as a neuralgia occurs in regularly recurring paroxysms or if the spleen proves to be 
enlarged, to administer quinine experimentally, to render the diagnosis mote positive 
ex jurat! tihus. It is true, diagnostic conclusions based upon this procedure are not 
quite reliable, even if all the above-mentioned factors which render the presence of a 
malarial neuralgia probable, are jointly present in a case, as is proved by the fol- 
lowing remarkable instance in my practice: 

A woman, thirty years of age, after she had sojourned for several weeks in a 
district which was suspected to be malarial, became afflicted with supra-orbital 
neuralgia which manifested itself in paroxysms of violent pain. Her spleen was 
large, palpable. Quinine acted very favourably at first and promptly aborted the 
attacks eveiy time, but, in the later course of the affection, ceased to act as well. 
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Electric treatment war unsatisfactory. Upon examination of the fillings of her teeth 
by a dentist it was discovered that, in a tooth with ill-fitting plug, dental caries 
was progressing. The proper dental operation promptly removed the supra-orbital 
neuralgia permanently, which had been refractory for months 1 

[It is also good practice in suspected cases of neuralgia supposed to be due to 
malarial intoxication to examine the blood for the pi as modi uni. | 

Other infectious diseases are incomparably less often the cause of neuralgia, thus 
small-pox, enteric fever in the first stage, or syphilis. The latter may become an 
indirect cause of neuralgia in that periostitides, guiiiuiata, etc., mechanically injure 
the nerve. It is another question whether the syphilitic contagion as such may give 
rise to neuralgia — i. e.. whether a neuralgia which is observed in the early stage of 
syphilis, may be ascribed to syphilitic infection. It is voiy doubtful to me whether 
this is ever the ease, as I lia\e never seen a single iustanee of genuine syphilitico- 
infectious neuralgia, in spite of the large material in the syphilis clinics which I 
have directed. Not much better is the certainty of the demonstration that intoxica - 
tions with alcohol or nicotine are in any direct cuusal connection with neuralgias; 
this fact is certain only, in my opinion, in intoxications with lead, capper and, possi- 
bly, with mercury and iodine. The altered composition of the blood may possibly be 
connected with the occur i cnee of neuralgia in nephritis and in individuals who 
suffer from certain constitutional diseases especially gout and diabetes; it is neces- 
sary, therefore, in searching for the cause of neuralgia to consider these original 
affections in the given case. 

The relation of “colds” to the origin of neuralgia ( rheumatic neuralgias) is, in 
my opinion, established beyond any doubt. Even if we are absolutely sceptical re- 
garding the significance of “ lcfrigerations ” as an ad iologieal principle, it would, as 
1 believe, offer violence to the facts if we would simply deny the action of cold as 
the cause of neuralgia. Theio are eases, in my experience, in which the sudden effect 
of icy coldness ti|K>n a circumscribed area of the skin undoubtedly places the nerve 
that passes there, into a neuralgic condition. Ail example that concerns iny owrn 
person and which may claim the distinction of an experiment, may serve as a proof of 
the alsive contention. 

Instance of the Causation of Neuralgia by the Effect of Cold. — No case of neu- 
ralgia Iuih ever occurred, as far ns I can remember, among the numerous members 
of my family; I myself suffered, a 1 tout twenty-three years ago. fiom a long-lasting 
neuialgia of the supra-oibital nei\c, but neither previously nor afterward have I 
ever been afflicted with neuialgia. I acquired the affection in the following manner: 
When setting out on a journey, wiiile in perfect health, I was compelled to drive 
for about, an hour against an unusually strong, icy north wind, in an open carriage. I 
protected myself in such a manner that I pulled a cape completely over my face, ex- 
posing only the smallest poition of the forehead ovei the left eye, and the lutter. 
During the trip I felt the shaip, cold wind very disagreeably at the exposed portion 
of the skin; when stepping fiom the carriage about an hour later, T felt violent 
pains over the left eye and, from then on, was ntflicled with a regular supra-orbital 
neuralgia which disappeared only gradually after several months. 

Finally, it may be mentioned briefly that in some cases no cause can be found, 
whereas in others it appears that affections of the uterus, ovaries, intestines, etc., 
may give rise to neuralgias in remote parts of the body (“ reflex neuralgia ”). It is 
also necessary, m the diagnosis of neuralgia, to consider predisposing factors, espe- 
cially synchronous amnma , the significance of which in the origin of neuralgia has 
already been mentioned, and also the constitution and occupation of the patient, 
as well as preceding Imdil^ and mental overexert ions, hereditary conditions, a “ neuro- 
pathic predisposition ” (epilepsy, neurasthenia, psychoses). Simultaneous, marked 
symptoms of hysteria should be especially taken into consideration. 

Aided by the above rules, it is, almost without exception, easy to make 
the diagnosis of neuralgia ; and it is no more difficult for a physician who 
knows the anatomical distribution of the various nerves to determine in 
the given case which nerve is affected by the neuralgia. We might, espe- 
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eially with reference to the diagrams 14 to 17, inclusive, omit, therefore, to 
discuss specially neuralgia of the individual nerves, if it were not that, 
in the course of the same, certain details become predominant in the mor- 
bid picture which could not be mentioned in the discussion of the diagno- 
sis of neuralgias in general. But brief diagnostic remarks will suilicc to 
furnish the supplements which are necessary to a diagnosis of neuralgia 
of an individual nerve. 

NEURALGIA OF INDIVIDUAL NERVES 

NEURALGIA OF THE TRIGEMINUS NERVE, PROSOPALGIA 

Those principles which have been thoroughly expounded in the diag- 
nosis of neuralgias in general, aie true in all the details in the most fre- 
quent, practically most important neuralgia — prosopalgia. Especially the 
various accompanying symptoms become particularly markedly and char- 
acteristically prominent in neuralgias of the trigeminus, viz., radiation of 
pain, hypera?sthesia and anesthesia, spasm of the muscles of the face and, 
especially, also vaso-molor and secretory symptoms: Pallor or usually 
marked reddening of the skin of the face and of the mucous membranes 
(of the orinasal mucous membrane and, especially, that of the conjunc- 
tiva), changes in the colour of the hair, thickening of the facial skin, etc. 
But neuralgias of the trigeminus arc complicated, above all, in keeping 
with the course of genuine and reflex ly acting secretory fibres in the fifth 
nerve, by secretory disturbances, such as lacrymation, salivation and, in 
rare cases, increased secretion of the nasal mucous membrane. 

Of course, the clinical picture will vary, according to the trunk or only 
some branches or twigs of the trigeminus being affected, and the diagno- 
sis should consider these facts primarily. The cardinal points to differ- 
entiate between neuralgias of the individual branches of the trifacial nerve, 
are as follows : 

Ophthalmic Neuralgia. — Neuralgia of Ihe first branch ( ophthalmic neu- 
ralgia) : Diffusion of the pain over the entire region of the ophthalmic 
branch or in some ramifications of the same, most frequently in the supra- 
orbital nerve, in the region of which the pain is principally located in the 
forehead up to the vertex, in the adjacent skin of the temples and in the 
upper eyelid. At the same time, there exists redness of the conjunctiva, 
increased lacrymation and, which is particularly important diagnostically, 
an area which is almost constantly painful upon pressure, at the supra- 
orbital foramen, rarer also in the inner angle of the eye, at* the nose, etc. 
By these symptoms and, eventually, by the sensibility of the nerve in its 
entire course to external pressure is supra-orhital neuralgia differentiated 
from paroxysms of pain in migraine ami other forms of cephalalgia, which 
otherwise are liable to be confused with it. Neuralgia is very often due to 
malaria] infection which almost always, if it gives rise to neuralgia, affects 
in particular the supra-orhital nerve. The effect of cold also manifests 
itself in the causation of neuralgia particularly of this nerve. Further- 
more, affections of the nasal and frontal cavities, indirectly also dental 
caries, which generally lead to neuralgias of the second and third branches 
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of tin* trifacial nerve, may cause supra-orbital neuralgia, which should be 
well remembered in the diagnosis in consideration of -the therapeutic indi- 
cation (see the above-mentioned case 1 on p. 117). 

As to the remainder, the general diagnostic criteria, the presence of 
accompanying symptoms, etc., are determining especially for the diagnosis 
of supra-orbital neuralgia. 

Neuralgia of the Second Branch (Supramaxillary Neuralgia). — The 

infra-orbital nerve 1 is that branch of the supramaxillary nerve (the regions 

of distribution of winch it is un- 
necessary to mention here) which is 
most frequently attacked by local- 
ization of the pain in the lower eye- 
lid, in tlu 1 checks, the lateral region 
of the nose, etc. The principal 
area of pain is in the infra-orbital 
foramen. Of the other neuralgic- 
ally affected nerve twigs of the sec- 
ond branch I wish to mention espe- 
cially the superior alveolar nerve, 
owing to its relation to diseases of 
tin* teeth and of the alveolar process 
of Hie upper maxillary hone; the 
sclerotic processes in the toothless 
alveolar processes of the aged are, 
among others, also to he considered 
adiologico-diagnostically. 

Neuralgia of the Third Branch 
(Inframaxillary Nerve) . — This neu- 
ralgia is most frequently restricted 
to tin 1 inferior alveolar nerve, with 
the painful area at the mental fora- 
men. Isolated neuralgias in the 
regions of the aimeiilo-temporal 
nerve and of the lingual nerve 
(with pain in one half of the 
tongue, unilateral coating of the 
tongue, and salivation) are also observed occasionally. The causes of neu- 
ralgias in the third branch are, above all, affections of the teeth of the lower 
maxillary hone, sometimes also inflammatory processes in the 1 middle ear 
(minor superiieial petrosal nerve which communicates with the tympanic 
plexus), as well as affections of the base of tlu* skull. 

The diagnosis of localization of neuralgia upon individual branches of 
the tYi facial nerve is never difficult, if we recall the distribution of the 
various nerves (see Fig. IS). 

The diagnosis becomes more difficult if a recurrent nerve of the three branches of 
the trifacial nerve is the seat of neuralgia. It is well known that the recurrent nerves 
supply the dura mater, respectively the tentorium, with sensory fibres and cause, if 
neuralgically affected, violently boring, deep-seated pains in the interior of the head. 
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The question s uggrn ts itself in such cases whether we are dealing with the neuralgia 
in question or with an affection of the brain with symptomatic cephalalgia . 

Differential Diagnosis in Neuralgic Forms of Headache. — Determining in 
favour of the former condition in such a case is, above all, the demonstration of a 
synchronous neuralgia in other twigs of the trigeminus with its accompanying phe- 
nomena, unilateral headache and paroxysmal occurrence of the same, although the 
latter symptom can claim only a very subordinate differentio-diagnostic significance 
in that the absence of any paroxysmal characteristic points against neuralgia. On 
the other hand, the assumption that cephalalgia in the given case is the expression 
of an anatomical cerebral affection, is based upon the presence of sensory and motor 
disturbances, of convulsions and phenomena of paralysis in the extremities (usually 
of one half of the body) and in the distribution of sonic cerebral nerves, furthermore 
upon synchronous alterations of speech and intelligence, upon vertigo, delirium, 
vomiting, etc. The result of an ophthalmological examination may also give valu- 
able information regniding the differential diagnosis. 

Migraine . — Paroxysms of migraine also bear a certain similarity to trigeminus 
neuralgia in that here, also, vaso-motor and secretory symptoms accompany the affec- 
tion, the pain is unilateral and concentrated upon certain portions of the roof of the 
skull. But this concentration is usually not restricted to the distribution of a single 
nerve; pronounced areas painful to pressure are also absent and the intervals be- 
tween the individual paioxysms of migraine last longer, as do the attacks, than in 
actual neuralgias, in which vomiting, the usual accompaniment of hemicrania, occurs 
only exceptionally. However, theoretically we may well assume, in hemicrania, a 
neuralgic affection of the just-mentioned recurrent nerves of the trigeminus and of 
other branches of the first brunch of the trigeminus, in rare cases also of other 
nerves of the head, for instance*, of the great occipital nerve. This would represent 
a neuralgia hi ought about in that, owing to a neurosis of the cervical sympathetic, 
the filling of the vessels which accompany the sensory nerves would be changed more 
or less suddenly, thus causing an intense irritation of the respective nerves. If this 
irritative condition of the nerves differs in its course from that of an ordinary neu- 
ralgia, this might be due, in my opinion, to the peculiarity of the etiological factor, 
inasmuch as that form of vascular neurosis lasts longer, it is true, yet, with its 
remission, in contrast to neuralgias of other origin, the reaction of the nerve rapidly 
becomes normal again, to reassume its neuralgic character only after the lapse of 
some length of time. 

Migraine Ophthalmopllgique. — A special form of migraine is to be mentioned 
in particular, which is accompanied with paralytic phenomena in the distribution of 
the oculomotor nerve (rccuning oculomotor paralysis , migraine ophthahnopU- 
gtquc). The affection is characterized by unilateral paralysis of the oculomotor 
nerve occurring in paroxysms, which is ushered in by headache and vomiting. The 
paralysis sometimes affects all, at other times only some, of the branches of the 
oculomotor nerve; the internal branches especially may be exempt. The paralysis, 
the condition which follows migraine, may, in typical cases, fully recede in the course 
of a few days or wrecks, to return with a new r attack of headache and vomiting after 
a shorter or longer interval; remnants of paralysis rarely persist during the free 
intervals. The diagnosis of the affection is not difficult; it is necessary only to dif- 
ferentiate it from certain cases of paralysis of the oculomotor nerve which occur, 
in the course of progressive, organic disease of the brain, as a symptom of the latter, 
and which take place, exceptionally, not continuously-progrcssivcly, but in intervals. 


NEURALGIA OF THE CERVICAL NERVES 

In keeping with the variation in the anatomical condition of the four superior 
and four inferior cervical nerves, we distinguish in neuralgias which affect the cer- 
vical nerves, a cervico-occipital and a cervi co-brachial neuralgia. 

Occipital Neuralgia. — Cervico-occipital neuralgia. — Of the various branches which 
originate in the superior cervical nerves, it is most frequently the major occipital 
nerve which is neuralgically affected, whereas isolated neuralgias of the superficial 
80 
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nerves which originate* in the cervical plexus (of 1 lie minor occipital nerve, of the 
major auricular nerve, the supiaclaviculai ncives, etc.) are observed only rarely. The 
place of exit of the major occipital ucne is the ptincipal painful area of occipital 
neuralgia, which, in my experience, is not ot a \ery line oceimencc ; the pain radiates 
from the most superior legion of the neck along the posterior part of the head up 
to the vertex. The neck is kept still’, partly on account of a simultaneous spasm 
of the cervical muscles, pnitlv on account of a more voluntary contraction of the 
same to straighten the vertebial column, thus avoiding attacks of pain w T hich take 
place due to movements of the ccivical veitehral column. The latter should, under 
all circumstances, he examined for caries, syphilitic affections of the lames, tumours, 
etc., and the presence of spinal meningitis, affections of the car, etc., should be taken 
into consideration. A regular migraine, with intenals of weeks, may, as I have 
recently hccii, regulaily occur in the fonn of a headache restricted to the occipital 
region, a condition w'hich may lie explained in the manner already mentioned. 

Phrenic Neuralgia. — Neuralgia of a branch of the cervical ramifications, which 
is not enumerated as yet, that ol the phtvnlv imrr , should he especially mentioned, 
it lias been assumed that this nenc, besides its motoi fibres, also conveys sensoiy 
fibres, and that the lattei, eventually, especially in the left half of the body, may 
heeome neuralgiealh affected. \ iolent pains at the lower npeituie of the thorax, 
radiating to shoulder, neck and extiemit.es, increase of the pains by piessure upon 
the diaphragm fiom the eaidiae legion and by piessuie upon tile trunk of the plueiiie 
net vc, fuitlieimoie disturbances ot lespiratiou with paiuiul sneezing, cough, etc., arc 
said to chaiuctci ize phtnne mum’yia. 1 do not mean to dispute the possibility of 
site'll neuralgias affecting tin* distuhntiou of the phicnic neive, especially as 1 have 
seen cases which admit of such an explanation. However, a satisfaetoiv certainty ot 
diagnosis legarding this fonn ot neuialgia vull seaieely evci he attained, and it is 
preferable, theicforc, to leave it in suspense, in the meanwhile, whether the pres- 
ence of a phrenic neuralgia may actually he assumed in the given case. 

Cervico-brachial Neuralgia. It is raie that a single brachial neive is the seat 
of a neuralgia; usually several branches ot the brachial plexus are attacked simul- 
taneously. Likewise does this neuralgia hut very rarely occur bilaterally, unless it 
is brought about by a compulsion of both plexuses by a tumour occupying the 
median line ot the neck or that it foims a symptom of a central affection of the 
spinal eoid or of a general intoxication, as J have seen in ease of lead-poisoning, 
for instance. Of course, traumatism often plays an important pait in the ictiology 
of this fonn of neuralgia in particular. The pain is concentrated upon the dis- 
tributional y legion sometimes ot one, at other limes ot another, neive; the pain- 
ful area, tlicrcfoie, varies accmdiiigly : lit the hiaehial plexus piopcr, at the tinning 
point, of tlie radial neive in the upper aim, at the exposed men ot the ulnar neive 
between the internal condole and olecranon, etc. Cutaneous afleetions such ns heipes, 
pemphigus, urticaria, etc., me cpiite usual as accompanying symptoms, and also, 
owing to the mixed character of the brachial nerves, as a mattci of emu sc. an altered 
reaction of the motor nerves; Spasms, paralyses, museiilai atiopliy. A indint ing 
variety of brachial neuialgia are the licuialgic pains which occur in the left arm ill 
the course of angina pectoris. 


INTERCOSTAL NEURALGIA 

The diagnosis of tin's frequent neuralgia is easy in most eases, espe- 
cially so long as it u fleets the middle intercostal nerves, as is usually the 
case. However, Ihe affection sometimes also concerns the lower intercostal 
nerves which are distributed in the skin of tlie lateral and anterior abdom- 
inal wall. The diagnosis is slightly more difficult in the hitter ease, because 
several abdominal affections that are accompanied with pains may be con- 
fused with it. Characteristic of intercostal neuralgia is, above all, the 
direction of the course of the pains and the situation of the painful areas 
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near the vertebral column, in the axillary line and in the median line of 
the thoracic and abdominal walls. Important us accompaniment of the 
affection is also an eruption of herpes zoster, which, however, supervenes 
upon neuralgia much rarer than is usually supposed. 

Differential Diagnosis. — The differential diagnosis is lo consider, prin- 
cipally, rheumatic affections of the thoracic and abdominal muscles, peri- 
tonitis and dry pleurisy, gastralgia and sometimes also gastric ulcer. Mus- 
cular rheumatism differs from intercostal neuralgia principally in that, 
in the former, not only more intense respiratory movements, which may 
increase the pains in intercostal neuralgia also, but, essentially, movements 
of the trunk and arms call forth the pains, that pressure upon the muscu- 
lar fasciculi of the peetoralis, rectus abdominis, etc., which are grasped 
between tin* fingers, is all oxer painfully felt bv the patient, and that, 
after the action of a powerful induction current — i. e., after the affected 
muscle has remained in marked contraction for some time, the pains almost 
a I ways improve considerably. I’erilonitis and dr if /deurisy more randy 
gi\ T o rise to mistakes upon closer inspection. The best manner to arrive 
at a correct conclusion in the differential diagnosis is to bear in mind the 
presence of areas painful to pressure, which arc characteristic of neural- 
gia, the independence of the paroxysm of pain to respiration, aftd the often 
prompt action of the anode upon the intensity of the pain. As usually aNo 
the skin of neuralgicallv affected areas is painful to pressure, the demon- 
stration of an intense sensibility of a portion of skin grasped in a fold 
may aid to overcome the difficulties of the diagnosis. Of course, all doubts 
disappear if, on the other hand, a distinct friction sound, the gradual occur- 
rence of an exudate and other svmptoms of plcuritis or peritonitis secure 
the presence of the latter affections. The differential diagnosis between 
gaslralgiu and intercostal neuralgia is more difficult if the pains which 
are caused by the latter disease are limited to the* epigastrium. If, in such 
intercostal neuralgias, the pains are independent of eating, if, on palpation 
of the inferior intercostal spaces, one of the latter is sensitive to pressure 
at one of the usual painful areas, and if, upon electrization of the affected 
intercostal space 1 , the pain in the epigastrium disappears, the presence of 
an intercostal neuralgia is certain. The differentiation of the* latte*r from 
gastric ulcer is e*asie*r, as the paroxysms of pain in this affection arc most 
markedly dependent upon the posture 1 of llm patient, upon commotion of 
the stomach and upon ingestion e>f food, whereas these 1 factors arc of minor 
consieleration in the morbid picture e>f intercostal neuralgia. A confusion 
of intercostal neuralgia with gall-stone colic is not very apt to occur. The 
pain in the latter is much more violent, recurs less often and regularly, 
(‘eases more suddenly and is often associated with vomiting or singultus; 
jaundice is usually present, and palpation of the liver, especially of its 
border, causes pain. The diagnosis of intercostal neuralgia may be sup- 
ported by an observation of the (etiology ; affections of the vertebra? and of 
the ribs, aortie aneurysms and, above all, also spinal-cord diseases (espe- 
cially meningitic ' processes, tabes, occ.) are the most freepient causes of 
intercostal neuralgia, unless it occurs idiopathically, which happens quite 
often. 
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Xastodynia. — As a variety of intercostal neuralgia may be * mentioned maato - 
dynia, a neuralgic affection of the nipples, especially of the female, a neuralgia which 
is sometimes connected with the development of neuromata, small, hard, mostly veiy 
painful nodules in the mammary tissue. The diagnosis may present some dilliculties 
in such a case, because it is often scarcely possible under sucli circumstances to 
differentiate a benign mastodynia from incipient malignant neoplasms with irrita- 
tion of the sensory nerves of the nipple and the skin over the same. The steady 
growth of the malignant tumours, the secondary infiltration of the adjacent lymph 
glands, the severe impairment of the constitution, the concentration of the pains 
upon that area of the mamma in which the tumour is located, are in favour of the 
development of a neoplasm in the mamma, while, on the other hand, the paroxysmal 
character of the pains, the change in the painfulness of the tubercula tuberosa, the 
sensibility of the respective spinous processes and the occurrence of herpes zoster 
secure the diagnosis of uiastodynia and also permit of an easy differentiation from 
mastitis. 


NEURALGIA OF THE LUMBAR NERVES 

The lumbar plexus is the origin of six brandies, three of which, the ilio-hypo- 
gastrie, the ilio inguinal and the gcnito-rrunil nerves (external spermatic and lumbo- 
inguinal), supply principally the lower portion of the abdominal wall and the pubic 
region, while the other three, the external femoral, the obturator and the crural 
nerves, mainly supply the anterior suifucc of the lower extremity with cutaneous 
nerves. They may, therefore, lieeome seats of neuralgias the precise diagnosis of 
which presupposes the knowledge of the special inode of distribution of these nerves. 
The two figures, numbers 10 and 20. whidi depiet the distribution ot the lumbar 
nerves, may f.ieilitate the diagnosis in the given ease. 

Some details which concern the diagnosis of neuralgia of the lumbar nerves, 
may be especially emphasized: A neuralgic affection of the ilio- hypogastric, ilio- 
inguinal and genifo cmral neiics is usually comprised in the common designation: 
Lum bo-abdominal nniralgia. The pain in this affection is concentrated upon the 
lumbar and gluteal and hypogastric regions and within reach of the genitalia. A 
small jNiifion of the skin of the anterior surface of the femur is also airected in 
this form of neuralgia, viz., the distributionnry region of the lumbo-inguinal nerve. 
There are severe painful areas in lumbo-abdoniinni neuralgia. Near the lumbar 
portion of the vertebral column, in the centre of the crest of the ileum, in the hypo- 
gastric region mer the symphisis and at the scrotum, respectively at the labium 
ninjus and at the vaginal vault. 

In neuralgia of the external cutaneous or of the cutaneous ( internal or middle) 
nerves the pain is localized in the external lateral (anterior and principally posterior) 
surface of the femur down to the kn<H». The district of distribution of f he nerve bor- 
ders, at the posterior surface of the femur, immediately upon that of the posterior 
cutaneous nerve, a branch of the sciatic plexus, so that neuralgias of the latter nrc 
very liable to lie confused with the neuralgias in question. The principal painful area 
is immediately near the anteiior superior spine of the ilium at which the nerve trunk 
passes over the border of the pelvis. 

Neuralgia of the crural nerve (respectively of its branches: Cutaneous (median 
and internal) and the saphenous or major saphenous nerves) is characterized by 
pain9 in the central portion of the anterior surface of the femur and the anterior 
region of the knee, but, above all, also by a diffusion of the pain, which corre- 
sponds to the course of the saphenous nerve. The pain remains at the inner side 
of Hie knee joint and of the calf and extends along the inner anterior surface of 
the leg past the interior ankle to the inner border of tlie dorsal surface of the foot 
as far as to. the big toe. The pains are intensified by movements of the leg; some 
areas in the course of the nerve are especially sensitive; the area below Poupart’s 
ligament, at which the nerve passes the border of the pelvis, furthermore the place at 
which the saphenous nerve penetrates the fascia at the inner surface of the knee 
joint and, finally, areas in front of the internal malleolus and at the inner ankle and 
at the inner border of the big toe (see Fig. 10). 
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Obturator Neuralgia.— Finally, the sixth nerve branch of the lumbar plexus, the 
obturator nerve, is also sometimes attacked by an isolated neuralgia (obturator neu- 
ralgia). The cutaneous nerve to be considered in this affection extends along the 
inner surface of the lower two thirds of the femur down to the knee. This very rare 
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form of neuralgia is of diagnostic importance in so far as, upon incarceration of an 
obturator hernia pains and formication occur in the region of the cutaneous nerve 
of the obturator nerve; at the same time it inny be that a paresis of the adductors 
of the femur (which are supplied with motor fibres by the obturator nerve before 
it penetrates the fascia lata) becomes manifest in this condition. 
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NEURALGIA OP THE SACRAL NERVES— NEURALGIA OP 
THE SCIATIC PLEXUS-SCIATICA 

The sciatic plexus, the principal part of the sacral plexus (formed of 
the fifth lumbar and the I-V sacral nerves is the point of origin, be- 
sides of tlu* superior and inferior gluteal nerves which enter the gluteus 
muscle, of two nones which, to the greatest extent, supply the skin of the 
posterior surface of the femur: The posterior cutaneous femoral nerve 
and the sciatic nerve. Neuralgias which occur in the course of the last 
two nerves are comprised in the general designation of sciatica . Their 
diagnosis requires a more detailed discussion, because seiatica represents, 
next to trigeminal neuralgia, the most frequent form of neuralgia. 

Distribution of the Nerves from the Sciatic Plexus. — The posterior cutaneous 
femoral nerve, passing out below the gluteus maximus, supplies nerve twigs to the 
gluteal .skin; aiitci lolly, times into the perineal skin, the posteiim paits ol the exter- 
nal genitalia and the most superior part of the inner surface of the femur; infe- 
riorly, cutaneous branches to the posterior surface of the femur down to the knee, 
respect nely to the middle part of the calf (see Figs. Ill and 20) 

The sciatic nerve proper passes between the tuber ischii and the greater tro- 
chanter to the posterior surface of the femur, descending in its median line. Til the 
centre of the femur or slightly nbo\c. the nerve divides into two large branches, the 
peroneal nerve and the internally situated tihial nerve. The peroneal nerve turns 
outwnid and downuaid and then sends forth three blanches, the n. aiticul. genu 
to the capsule of the knee joint, the n. cut. cruris post. c\t. or comiiiunieans penmens 
to the skin of the lateral lander of the leg, and the n eiitaneus emus post, medius, 
which supplies sensory fibres to the median part of the posterior surface of the leg. 
Roth ncncs (n. epeand ejnn. Figs. 1!) and 20) usually cud ill the region of the ankle. 
After sending foifh these twigs, the pciouc.il none extends behind the capital mu 
of the iiluilu downward and foiward and divides into a deep Inaneh (norvus per on cum 
profundus, which, preferably a motor noive, only supplies a few small sensoiy brandies 
to the postoiiur sin face of the fenders of the first and second toes which lace each 
other) and a superficial branch, the superficial peroneal nerve. The latter perforates 
the fascia mu is in the lower third of the anterior surface of the leg and descends to 
the doisuiii of the foot, innervating the skin of the same and that of the dorsum of the 
toes. The tihial nerve continues in the direction of the trunk of the sciatic nerve; 
in the popl iteal space it sends foitli the ncivus articulares genu and the uervus 
communieans tibialis or suralis, which extends downward on the posterior surface 
of the gastrocnemius uml perforates the fascia in the lower third of the leg; it is 
here situated nt the outer border of the tendo Achillis, communicates with the com- 
inunicans pcroncus and extends at the outer holder of the foot to the end phalanx 
of the fifth toe. After the tihial nerve has extended under the muscles of the calf 
on the posterior surface of the leg to the inner surface of the ankle, it passes behind 
the latter, sending forth n few thin twigs to the skin of the heel and of the posterior 
end of the sole of the foot (neivus cut aliens plantaris propriiis or eiitaneus plant a*), 
and now r divides info its two final twigs, the nrrvus plantaris inf . (or medialis) and 
ewt. (or lateralis). Of the latter two, the interims supplies the plantar surface of 
the first to fouith toes, and the externus that of the fourth and fifth toes. Figs. 
10 and 20 depict the dMi ihution of the seiatie neivo in such a manner that the not 
shaded* portions of the lower extremity correspond to the same. 

Symptoms of Sciatica. — Attention is to be paid to the above-described 
distribution of the sciatic nerve, in the diagnosis of sciatica, especially to 
the fact that the sciatic nerve (including the nervus eutaneus fein. post.) 
supplies the skin of the posterior surface of the femur (except its lateral 
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borders which are supplied by lumbar nerves, viz., the cut. lateralis and 
obturatorius) and of the entire leg and foot , with the sole exception of the 
distributionary region of the saphenous nerve (from the crural nerve), 
which embraces the inner surface of the leg (anterior and posterior), and 
of the foot the inner border of the lug toe (see Figs. IP and 20). The skin 
is, usually, the only scat of the pain, rarely the muscles which are sup- 
plied by the sciatic branches; it is remarkable that actual paroxysms are 
not as marked as in other neuralgias, especially in trigeminal neuralgia. 
The pains arc intensified principally at night and upon movements of the 
lower extremities, especially upon lifting of the strvlchcd-oul leg , further- 
more upon bending, straining during defecation, etc. Sometimes the entire 
distrihutionarv region of the sciatic nerve is neuralgic-ally affected, at 
other times only the district of the nervous eutan. fern, posterior, at 
other times again, that of one of the two main branches of the sciatic 
nerve, most frequently that of the peroneal nerve. Special painful areas 
are: At the exit of the nerve from the pelvis, corresponding to the greater 
seiatie incisure, at the lower border of the gluteus maxiinus, in the bend 
of the Knee (tihial muscle), behind the capitulum libuhe (peroneal nerve), 
furthermore, behind the external (nervus communieans tihial is-peroneus) 
and internal ankle (tihial nerve*), and, finally, some areas on the* dorsum 
of the foot (iicrvus peroneous superlic ). It is important diagnostically that 
the pain often radiates into the* region of the sciatic nerve of the opposite 
side, and that motor disturbances, spasmodic mu« Ic contractions (during 
the paroxvsm), on the one hand, and slight paresis and stiffness in the 
affected leu, on tlu* other, usually accompany tins form of neuralgia. 

In sonic imni's a cliarncfciixtic. abnormal attitude of tin* trunk develops in 
patients suffering from sciatica, especially noticeable when walking ( sciatic scoli- 
osis ) . 

Differential Diagnosis. — The body is bent toward* the lien I thy side and the con- 
vexity of the veitehial column bent out towards this side (heterologous form of scoli- 
osis), an inclination of the trunk towaids the affected side is rarer (homologous 
foim), still uinic so a change in the attitude of the tiunk so that the homologous and 
the heteiologoiis tonus of scoliosis ultimate (" alternating ” sciatic scoliosis). The 
cause ot these emvatuies is probably due to unilateral relic* emit i act in os ot the 
muscles of the back, i special l\ of the saero-luinbai muscle. Tlieie are also other 
attitudes of the body observed at times, which are caused by sciatica, thus an extreme 
betiding forwnid of the upper pait of the l>nd,\, etc. The pain and the altered atti- 
tude ot the body cause the walk of patients with sciatica to become altered, it is 
shorter, halting, asv minctrical. Placed on the floor, the patients me able to raise 
themselves onh with the aid of the hands, and this is done, in unilateral sciatica 
in such a manner that the patient “ at first, places the hands behind his back, 
then pushes the pelvis and the flexed legs backward between the arms, and now 
slowly raises the trunk, straightening the knees and pushing himself off the floor 
with one hand, while the othei is balanced in the air” (Alinoi). This manner of 
rising fiom a siltjng post me, if found constantly in sciatic patients, would be 
important not only in the diagnosis of sciatica, but also to detect simulation of the 
condition. 

A wrong diagnosis is prevented host if wo lienr in mind Ilia! tho local- 
ization of tho pain in sciatic neuralgia (outside of radiations) must corre- 
spond strictly to the anatomical course of the nerve. Mistakes are not ex- 
actly rare, as sciatica is confused with other painful affections in the lower 
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extremities, thus especially coxitis and, above all, nervous coxalgia . Coxitis 
can create the impression of sciatica only upon superficial examination. 
But the pains in coxitis, even if they radiate, are principally concentrated 
upon the hip joint; special attention should be paid to the swelling of the 
joint region, to the intense pain upon percussion of the trochanter, to the 
abnormal posture, eventually shortening, of the leg, to the regular increase 
of the pains upon movement of the ends of the joint and to the simul- 
taneous presence of fever, although the latter is by no means constant in 
coxitis. The differential diagnosis is sometimes more difficult in nervous 
coxalgia which occurs principally in hysteric patients as a joint neurosis. 
Here, also, the same as in coxitis, in contrast to sciatica, the pains in the 
region of the joint are especially marked, but often more intense than 
upon approximation of the ends of the joint ; it is also possible to deter- 
mine that the principal seat of the pain is rather in the soft parts sur- 
rounding the joint than in the latter. The rapid change in the intensity 
of the pain, the determination of synchronous phenomena of hysteria leads 
to the diagnosis of the latter as a basis of the affection ; the concentration 
of the pains upon the region of the joint serves to differentiate hysteric 
coxalgia from sciatica, which, generally, does not occur often in hysteria. 
Inflammatory , especially rheumatic muscular affections may also have to 
be considered in the diagnosis of sciatica. The differentiation, even if 
radiating pains complicate the clinical picture in these muscular affections, 
is not difficult if we recall that , in rheumatism, usually only isolated mus- 
cles are affected, that, therefore, only a certain kind of movement causes 
pain ; nor is the course of the nerves sensitive to the touch, but especially 
the spanning and pressing of the muscle masses. Inflammation and ab- 
scess formation in the muscles is, besides, accompanied with swelling of 
the inflamed ports, fever, etc. 

If the above affections can be excluded in the given case, the diagnosis 
is limited to sciatica ; it becomes the more certain, the more exact the 
affection follows the tract of the nerve and, furthermore, the more we 
are able to ascertain the painful areas, previously mentioned, and, also, if 
accompanying symptoms, such as spasms and vaso-motor disturbances, are 
present. 

etiological Diagnosis. — But in no other neuralgia is it less permissible to be 
satisfied with the simple diagnosis of neuralgia without having made the attempt, 
at the same time, to ascertain the cause of the affection. It is possible, in the 
majority of eases, to discover the etiological basis of sciatica. Predisposition plays 
a decidedly smaller part in this neuralgia than in others; nnounia, hysteria and nerv- 
ousness are only subordinate factors in the origin of sciatica, whereas locally acting, 
harmful effects, in most cases, solely determine the causation of the neuralgia, owing 
to the exposed position of the sciatic plexus and of the nerves arising therefrom. 
The rule should he strieth / adhered to , not to make a diagnosis of sciatiea at all until 
an exploration of the rectum has been made . On this occasion we should satisfy 
ourselves whether tumours of the pelvic bones, carcinomata of the rectum, a gravid 
uterus, displacement and tumours of the uterus, ovarian tumours, etc., are present. 
According to size and position, such tumours, by pressure upon the plexus, may be 
the direct cause of sciatica or, at least, give rise to it indirectly in that hard faeces 
have accumulated over a tumour, which give way posteriorly and cause a perma- 
nent compression of the nerves. A remarkable instance of my practice may illus- 
trate this: 



NEURALGIA OF THE SACRAL NERVES 


461 


The patient, in the full vigour of life, of robust constitution, presenting no 
signs of cachexia, was attacked by a violent sciatica, apparently without cause. A 
digital examination of the rectum revealed a carcinoma, the high seat of which 
eventually explained the origin of the neuralgic affection. As the patient, at the 
same time, suffered from constipation, and as it was probable that the faces which 
had accumulated over the stenosis, increased the pressure upon the sciatic plexus, 
systematic lavage of the rectum was ordered by means of a rectal tube passed 
through the stricture. The success of this therapy was instantaneous. The appli- 
cation of irrigations caused the sciatica to disappear at once without leaving a trace 
of pain; the patient felt entirely well and able to work, and did not understand that 
he had not entirely recovered. The sciatic affection did not recur, although the 
inoperable carcinoma grew and cachexia which had been absent so far, appeared, 
to its fullest extent, shortly afterward. 

The time-honoured rule to commence the treatment of sciatica with a purge, was 
dictated by experience, in that not only in stenosing pelvic tumours, but also in other 
locally acting disturbances, the neuralgic affection of the nerves may suffer an in- 
crease if firm firoal musses press against the promontory ami against the sacrum. 
Even a congestion of the venous sacrul plexus and of the common pudic vein as such 
seems to suilice to irritate the sacral nerves to such an extent that either sciatica is 
caused by it or, in some cases, at least a predisposition to this affection is created. 
For this reason, in examining an individual case of sciatica, the possibility of venous 
stasis in the pelvis and, ns an expression of this, the occurrence of luvmorrhoida 
must be noted. The proof of the dependence of sciatica upon direct action of the 
nerves is even simpler, if transitory pressure upon the sacral plexus in the course 
of a severe labour can he shown, or fmeture of bones of the sacrum takes place, or if 
in the course of the nerves of the leg truuma, cicatrices, etc., may be noted. Tlio.se 
cases of sciatieu are also of mechanical origin in which bnulxng of hone, neoplasm, 
pci lost it is 01 caries , particularly of the lumbar vertebra?, or of the sacrum have 
occurred and irritate the sacial plexus, 01 in which the nerve roots which find exit 
here are implicated and irritated as the result of a spinal meningitis . 

Only if these direct proofs of the cause of sciatica are absent and on the other 
hand the anamnesis shows that a marked action of cold has influenced the nerves, or 
a strong compression of the nerve lias taken place, for example due to long sitting 
upon a sharp edge, by a fall upon the buttock, by a prolonged horseback ride, etc., 
the cause of the origin may he referred to this, in long-continued sciatica the 
examination of the urine should never be neglected, as diabetes mellitus is known 
to give rise to sciatica and on the other hand a neuralgic affection of the sciatic 
nerve may cause the appearance of sugar in the urine. The last-mentioned connec- 
tion between sciatica and glycosuria is on the whole rare, but has unquestionably 
been noted (by myself) and finds its explanation in the physiologieo-experimentai 
fact that as a result of cutting of the seiatie nerve in the animal, melituria arises. 
Sciatica may also develop as the result of gout, syphilis , gonorrhea, cte. 


Central' Varieties of Sciatica. — Besides these peripheral varieties of 
sciatica, central forms also occur — i. e., cases in which sciatica is a symp- 
tom of disease of tfye central nervous system. 

This is especially the ease in tabes dorsalis, which, as is well known, 
very frequently begins with attacks of sciatic pain. If there are simul- 
taneously present the other well-known initial symptoms of tabes: The 
reflex small pupil and above all the absence of the patella tendon reflex, 
the neuralgic pains especially if they affect both lower extremities, are to 
be looked upon with certainty as symptoms of an incipient tabes. That 
sciatica may also occur as a part phenomenon of a cerebral affection, I 
will not deny ; an example which would prove this, has as yet not occurred 
to me. 
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Neuralgias Pudendo-eooeygeae. — Neuralgias in the region of the genital organs 
of the breech and their ncnc branches . In describing the mode of distribution of 
the lumbar nerves (especially of the ilioinguinal and of the external spermatic 
nerves) as well as of the nerves originating in the sciatic plexus (especially ot the 
posteiior cutaneous femoral neive), the supply of the external genitals and the bowel 
with blanches of these neives was aheady mentioned; in keeping with this in the 
course of lunihai abdominal ueuialgias and sciatica, genital neuialgias may occur as 
an accompanying at lection. The lattei me, however, occasionally the result of an iso- 
lated lieuialgia ot the pudendal plexus and its blanches. \s is well known the sacral 
plexus has thicc divisions: The sciatic plexus, tin* pudendal plexus, and the coccvg- 
eal plexus. Kioin the latter cutaneous neives aiise which cover the skin of the 
coccyx and the region of the anus, distributing themselves from this point; from the 
pudendal plexus the hwmorrlundal i nfrnur net res with their branches originate, 
supplying the skin and immediate vicinity of the anus and the common pudendal 
nerve with an upper and lower branch from which the foimcr (perineal nerve) 
supplies the skin of the periiiicuin, the posterior pint of the scrotum or the vulva, 
the latter (the dorsal nerve of the penis, respectively clitoris) the surface of the 
penis or the clitoris. In neuralgic affections of these ncivous branches there arise 
anal, perineal and scrotal neuralgia, neuralgias of the glans penis, etc*., which may 
be anatomically localized to ccitain nervous branches in individual cases (under 
other circumstances also by the proof of painful points upon the pciiiuruin, etc.). 

Goccygodynia. — If the coccygeal plexus is the seat of an isolated neuralgia the 
designation eorei/godgma is chosen, it is chaiacteiized by soveie pain in the region 
of the coccyx, especially mmked in rising fiom a sitting posture, by pressure, upon 
urination and especially in dcfcealion as well as by being exaggerated in consequence 
of coil us. ( 4 auses arc trauma, inll.nninalorv piocesses, etc., which may alfeel the 
coccyx, sevcie cold and as it appears in the male sex (in whom this aifect ion lias lately 
also been ohscivcd) almoimal initaiioiis in the sexual splicic. Piessine upon the 
coccyx and passive moveinei.ts of the same pioduee the alt neks; the diagnosis in 
eases in which the pains are exactly limited to the coccygeal region olTeis no 
dilliculties. 

In connection with neuralgias ot the peripheral nerve, arthritic neuralgia and 
cephalalgia shall he hi icily mentioned. 

Neuralgia of the Joints. — One of the most frequent of arthritic neuralgias , 
nervous eoxalgia, has already been considered in a different m-diagnostic respect in 
the diagnosis of sciatica. The general diagnostic points of view which vveie espe- 
cially emphasized aie also eetens panbus piomiiicnt in the allection of neuralgias 
ot other joints. The knee joint is most frequently aflcctcd, alter this the hip joint 
and much more lately are the other joints implicated. Ill general we must coniine 
ourselves to the i tile only lo diagnosticate aitlnitic neuialgias by exclusion — -he., 
only to suspect them provided the aitliritic pains can with certainty l>e determined 
not to lie due to a demonst tabic anatomical change of the joint, and especially if 
their intensity is in an unmistakable dispioportion to the local changes in the joint 
and if the diameter of the pain has the type of neuralgia (paioxysmal exacerba- 
tions, etc.). The diagnosis becomes the more certain if there are present besides the 
pain, muscular spasm, hyperesthesia or aiurstliesia of the skin and vaso-motor 
disturbances and if the affection occurs in individuals who arc unquestionably pre- 
disposed to nervous hysterical attacks. 

In individual cases the neuralgically affected joint appeals to he permanently 
painful, but neither swollen nor continuously reddened; the skin over the joint shows 
itself painful to the touch, usually more so than the joint itself, even if deep pressure 
be made upon it. Jtcsidcs this, some individual points in the region of the joint 
are conspicuous by being especially painful, as for instance in the case of neuralgia 
of the hip joint, a point between the trochanter and the tuberosity of the ischium; 
in neuralgia of the knee joint, n point between the internal condyle of the femur and 
the head of the fibula, etc. In testing the movability of the joint it may occur that 
the concomitant reflex contraction of the latter allows the joint to appear as if anky- 
losis had taken place; an examination however under the influence of an anaesthetic 
will very rapidly clear the situation in reference to the normal anatomical and func- 
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tioiml condition of the joint. Ah cliaracterwtie, there must In* still (Specially men- 
tioned the dependence of the arthritic neuralgia upon psychical inlluenees. under the 
action of which they olten suddenly come and go. Likewise the appearance of another 
disease frequently causes the neuralgia to disappear rapidly; 1 saw in a patient 
suffering from neuralgia of the knee joint a sjamtuneous disappearance and an imme- 
diate reappearance before and after an attack ot angina. 

Cephalalgia. — Cephalalgia , cephaUvn , headache . As in file diagnosis 
of arthritic neuralgia the observance of the method of exclusion is the most 
certain to guard us from error, so is tins also true in the diagnosis of 
* cephalalgia. L)o not if at all possible content yourself with a diagnosis 
of “headache” in which the origin cannot he explained. Primarily there 
must he decided in the individual case, whether we are dealing with a 
trigeminus or occipital neuralgia or with migraine (whether it lie the usual 
well-characterized variety or one arising as a prosopalgia or as an occipital 
neuralgia) the diagnosis of which has already been referred to (see p. 
dol). If these u fleet ions can lie excluded, search should he made whether 
or not pathological processes in tin* hones of the skull or their immediate 
vicinity are present and by mechanical irritation of the none or from 
changed circulatory conditions headache arises. In tins connection we 
must regard: Catarrh of the cavities of the frontal hone, inthimmation of 
the skin of the head, caries and periostitis, syphilitic affections of the bones 
of the skull, etc. tf these conditions are absent, diseases of the brain and 
meninges are to be considered, which as is well known give rise to severe 
headache. Conclusiu 1 , above all, is that besides the latter also other symp- 
toms of cerebral affection are present : Vomiting, delirium, headache paraly- 
sis, com ulsions, rigidity of the neck, etc. It mu<l he especial I > emphasized 
that headache in the majority of cerebral tumours is the most prominent 
and frequently for a long time the only symptom of the affection. Thu 
ophthalmoscopic examination which in a case of headache which is not ielio- 
logieally (dear dan* nc\er lie neglected, frequently gixes the most certain 
proof of the dependence of headache upon cerebral diseases, especially if a 
choked disk can he determined, due to a tumour of the brain. In passing, 
it mav he mentioned that glaucoma as well as anomalies of refraction and 
insufficiency of the internal rectus muscle not randy are accompanied by 
decided frontal head ache. 

Only after this briefly outlined foundation of the diagnosis of the 
origin of headache as a symptom of the previously mentioned affection is 
absent, dare a more individual importance be placed upon headacdie. It iH 
then usually due to transitory circulator;/ or blood- pressure changes in the 
brain . or to poisoning or intoxication (nicotine, alcohol, lead-poisoning, 
uraemia, carbonic acid, etc.) or to infections (typhoid, etc.) in which ease 
the various toxincs produced during an infectious disease act as irritants 
upon the nerve*. As from the various organs in general, pains may radi- 
ate to distant parts of the body, so also “ reflex headache may occur, for 
example in the course of diseases of the stomach and intestines and also 
as a resulting condition (“ sympathetic ” headache). Head has lately 
attempted to determine whether the €t reflex 99 headaches occurring in dis- 
ease of the organs showed distinct areas of localization upon the skull. 
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This in fact appears to be true to a certain extent. However, very many 
clinical observations are still necessary to determine precise diagnostic 
points of support in this rosjx'et. Finally, in individuals of an hysterical 
and anaemic temperament and in neurasthenics headache is a very common 
Bymptoin. Almost always the diagnosis “idiopathic” “sympathetic” 
“hysterical” or similar variolic® of headache (the adiology of which is de- 
termined by experience, but the nature of which is by no means certain) 
indicates nothing more than silently admitting that in the special instance 
nothing certain is known of the origin and the course of the cephalalgia. 
The headaches complained of bv patients very frequently constitute a vera ' 
crucis for the diagnostician, in that their origin, in spite of the most exact 
analysis of the affection, remains an insolvable diagnostic enigma. 



DIAGNOSIS OF DISEASES OF THE 
MOTOR NERVES 


The pathological reaction of motor nerves allows itself, in keeping with 
those of the sensory nerves, in an increase or diminution of irritability, as 
spasm or as paralysis . The diagnosis of these disturbances of the reac- 
tion of the peripheral motor nerve has, in contrast to the diagnosis of dis- 
eases of the sensory nerve, which has just been considered, a definite founda- 
tion, as the former is supported by phenomena which arc of a more 
objective nature. On the other hand, the details often dexelop marked 
dilliculties, so that an explicit consideration of the individual affections of 
the motor nerve, especially of paralysis, is necessary. 

PARALYSES OF THE PERIPHERAL MOTOR NERVES 

The phenomena which are to guide us in the diagnosis of paralysis of 
the motor nerves have already been mentioned in general, so that we may 
proceed at once to a diagnosis of the special varieties of paralysis. 

Among the motor cranial nerves, the nerves supplying the muscles of 
the eye. the motor portions of the trigeminus, the facial, the spinal acces- 
sory and the hypoglossal nerves are the ones in which the paralysis shows 
well-characterized pathological conditions. Of these paralyses, those affect- 
ing the muscles of the eye belong to the realm of ophthalmology. How- 
ever, they are so frequently connected with the various diseases, belonging 
to internal medicine, that at least a brief description of the main points 
which are of importance in the diagnosis of paralyses of the individual 
nerves supplying the muscles of the eye, seems advisable. 

Paralysis of the Oculo-Motor Nerve. — As the oculo-motor nerve supplies 
the levator palpebrae superioris, the superior, inferior and internal rectus 
muscles, further the inferior oblique, and at the same time contains fibres 
for accommodation and for the sphincter of the iris, the picture of a com- 
plete paralysis is as follows: The upper lid hangs down over the eye with- 
out showing folds (ptosis) and cannot be raised; the movements of the eye 
internally and upward are absent and the between positions cannot be 
assumed. The movement of the eye downward is markedly impeded and 
only occurs due to the action of the superior oblique, whereas the movement 
of the eye outward is naturally retained. The position of the affected 
eye is directed outward and downward (strabismus paralyticus divergens 
et dcorsum vergens). If the upper lid is raised, double pictures are noted. 
The pupil appears to be medium wide and rigid; accommodation is sus- 

405 
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pended. Modifications of this described finding occur if the oculo-motor 
in its individual branches is affected or is incompletely paralyzed: There- 
fore, in paralysis of the levator palpclme superioris, ptosis occurs ; in pa- 
ralysis of the internal rectus insufficient or absent movement of the eye 
inwardly takes place. 

Paralysis of the Trochlearis. — This results in disturbance of function of 
the superior oblique muscle. In complete paralysis there are noted lim- 
ited movements of the eye, downwardly and outwardly as well as slight 
inward and upward squint; in the lower half of the field of vision diplo- 
pia occurs which is homonymous, and the false image is lower than the 
(rue one. 

Paralysis of the Abducens. — The action of the external rectus has ceased 
- i. c., movements are impossible directly outward (convergent paralytic 
strabismus). The diplopia is homonymous and the pictures stand side by 
side, the distance increasing towards the side of the diseased muscle. The 
pathological picture described under the name of ophthalmoplegia pro- 
gressiva will he considered later on. 

Seat of the Cause of the Paralysis of the Muscles of the Eye; Peripheral 
and Central Paralyses. — A further word as to the diagnosis of the localiza- 
tion of the cause of paralysis shall he mentioned in deciding the question 
whether in an individual instance the paralysis is due to a central or a 
peripheral lesion ; for the details regarding paralysis of the muscles of the 
eye ophthalmologieal text-books should be consulted. In general the diag- 
nostic rules which have already been indicated are of use here. An impor- 
tant different io-diagnostie method naturally cannot be utilized here, viz., 
the results of the electrical test, on account of the position of the individ- 
ual muscles and nerves of the eye, as they cannot be approached. If the 
paralysis affecting an individual nerve be complete and unilateral , this is 
in favour of a peripheral character of the paralysis, whereas in central 
paralyses individual fibres are paralyzed while other fibres of the same 
nerves may be intact. Especially in disease of the corpora quadrigemina, 
these partial fibre paralyses are noted in the course of the oeulo-motor; 
their origin may be easily explained, after anatomical investigations have 
proved that the oeulo-motor fibres going to the different muscles arise 
separately in a distinct order of sequence from the nuclear ganglion cells. 
If it he a question of a bilateral oeulo-motor paralysis, in general a cen- 
trally acting cause should be thought of (in so far as it may be supposed 
that the lesion represents one focus), the seat of the cause then may be 
assigned to the region of the oculo-motor nucleus. 

If hemiplegia be present besides the paralysis of the muscles of the 
eyes , the question arises whether the former alternates with the paralysis of 
the muscles of the eves or not. If the paralysis alternates, i. e., if for ex- 
ample in a ease there exists paralysis of the extremity on one side of the 
body, and ptosis, dilatation of the pupil and divergent strabismus of the 
other side of the body, it is to he assumed that the cause of paralysis affects 
the pyramidal tract and the oculo-motor fibres of the same side both in the 
internal pari of the middle brain ("central”), and the latter act after 
their crossing the pyramidal tract, however, above its decussation, which 
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as is well known is nmcli farther down, or that the cause of paralysis is 
especially a tumour at the base of the brain, in the region of a crus cerebri, 
for example, of the right side. As a result there is: Interruption of con- 
duction in the right pyramidal tract above its declination, consequently 
left-sided hemiplegia and a lesion of the right oculo-motor trunk in its 
exit, especially as it lies upon the inner surface of the right crus cerebri: 
Therefore right-sided oculo-motor paralysis. In the latter ease paralysis 
of the extremities and oculo-motor paralysis never occur simultaneously, 
instead, one gradually follows the other. If the paralyses of the oculo- 
motor nerve and of the extremities are si mul I aura us, a focus above the 
corpora quadrigemina is to Ik 1 thought of, which implicates both tracts, the 
pyramidal tract and the fibres of the oculo-motor in their central course 
before, their decussation. 

The absence of the pupillary reflex, i. ex, the continuance of the dila- 
tation of the pupil under the influence of light, is in fawmr of a peripheral 
oculo-motor para lx sis, Ik* it of the none trunk or of tin* intracerebral iris 
fibres of the oculo-motor nerve peripherally from the centre of the reflex 
arc transmitting the reflex. 

The observation of the just -described different 10 -diagnostic signs will 
he sullieiont ill most cases to decide the question whether an oeulo-umtor 
paralysis is of central or of peripheral nature, and at the same time to allow 
points of support for the more accurate determination of the seal of the 
cause of parahsis. In the latter respect the diagnosis will be still further 
complemented bv the simultaneous presence of svmplonis of an affection of 
the corpora quadrigemina or an a (feet ion of the base of the brain, (suc- 
ccssi\e affection of other cranial limes, besides alternating | crossed) hemi- 
plegia, etc.) ; further by the previous action of a trauma to the cranial 
hones, etc. Similar points of support are present in fixing the scat of the 
cause of parahsis of the troehlearis and nbduccns. Thus in a bilateral 
paralysis of the troehlearis, tin* seat of the disease would In* found in the 
region of the corpora quadrigemina or in the anterior medullary velum. 
In a bilateral parahsis of the abdueens the scat will he found in the middle 
of the pons. A unilateral paralysis of the abdueens mn\ also he referred 
to a diseased focus in the corresponding half of the pons, if paralysis occurs 
in the opposite extremities. 

PARALYSIS OF TTTF MOTOR PORTION OF THK FIFTH X ERVK — 
PARALYSIS OF THK MUSCLES OF MASTICATION 

The diagnosis of thin rather rare* paralysis of the motor portion of the trigeminus 
is easy, as the symptoms of this variety of paralysis are very characteristic and 
may he readilv discerned. The art of chewing is incomplete or impossible; the 
hardness on contraction of the masseter and temporal muscle*', which may easily be 
demonstrated, is absent in spite of eneigctie efforts made in chewing, and in eases 
of paralysis of long duration the sunken-in appearance of the region of the muscles 
of mastication is readily noticeable. A piece of cloth placed between the rows of 
teeth cannot, bo held in place; the lateral movements of the inferior maxilla are 
impossible, on account of paralysis of the pterygoid muscles. If there lie bilateral 
paralysis, the lower jaw droops. 

Seat of the Paralysis. — The paralysis may affect the trunk of the Ilf branch 
of the fifth nerve, in morbid processes which affect the base of the skull or are exter- 
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mil to the skull beneath the foramen ovale, thus injuring the nerves. Accordingly 
as the trunk of the entire trigeminus or only the trunk .of the III branch is 
affected, the symptoms will naturally vary. In the latter ease, besides paralysis of 
the muscles of mastication and atrophic anesthesia which is distributed to the tem- 
poral region, to the lower portions of the cheek and the mucous membrane of the 
cheek, the chin and the lower lip as well as the mucous membrane of the tongue, and 
also affecting the teeth and the mucous membranes of the lower jaw, it may also be 
complicated by ageusia (see Ageusia). Prior to the occurrence of ampsthesia the 
result of paralysis of the trunk, usually neuralgia occurs in the affected areas of the 
fifth nerve. 

In other cases, the paralysis affects the root fibres and nucleus of the motor 
portion of the trigeminus in the pons, especially in cases of bulbar paralysis, or 
finally centrally above the crossing of the motor fibres of the fifth nerve in their 
cerebral course. Lately, it has also become likely, by several findings at uutopsy, 
that also cortical lesions may result in paralysis of the muscles of mastication 
(without muscular alropliy and changes in electrical reaction), disease having l>een 
found in the lower third of the anterior central convolution and at the base of the 
third and second tcmpoial convolutions, so that these cerebral areas are looked upon 
by some investigators as cortical fields for the innervation of the muscles of mastica- 
tion. Tf paralysis of the muscles of mastication be due to a cortical lesion, it must 
bo presumed that these cortical areas nit? bilaterally / affected, as unilateral focal 
affections of the brain in general do not result in paralysis of the muscles of mas- 
tication — living explainable by the fact, that the muscles of mastication are almost 
universally moved bilaterally and ure in connection with both hemispheres. How- 
ever, it appears, according to the post-mortem findings of llirt, that exceptionally 
also a unilateral (left-sided) cortical lesion in the previously mentioned areas is 
sufficient to produce a bilateinl paralysis of the muscles of mastication. If paraly- 
sis of the muscles of mastical ion occurs in the course of bulbar paralysis , the paraly- 
sis is uccompnnied, as it is the result of a degenerative atrophy of the motor 
nucleus of the trigeminus, with a decrease in the size of the muscles, absence of 
the masseter reflex and changes in the electrical reaction. Oil the other hand, in 
keeping with the usually entirely intact anatomical condition of the sensory nucleus 
of the trigeminus, in this affection almost exclusively sensory disturbances in the 
course of the trigeminus are absent — i. e., anesthesia of the skin of the face and of 
the tongue, disturbances of taste, etc. 

The diagnosis of paralysis of the facial nerve is of much greater interest. It 
is the most frequent and most important paralysis of the individual cranial nerves 
and therefore requires a more extended discussion. 


PARALYSIS OF TIIK FACIAL NERVE — MIMltJAL FACIAL 
PARALYSIS 

Symptoms of Facial Paralysis. — The symptoms of facial paralysis upon 
which the diagnosis is based arc well known, and of such ail unquestioned 
nature that, apart from those instances in which only slightest traces of 
the paralysis are present, there can never l>c any doubt as to whether the 
facial nerve is in a condition of paralysis or not. The vain efforts to 
cause contraction of the muscles of the face innervated by the facial nerve, 
the immobility and distorted position of the face, respectively of one half 
of the face, in laughing, speaking, showing the teeth, wrinkling the skin, 
etc., especially the disappearance of the naso-labial fold, the drooping posi- 
tion of the corner of the mouth upon the side of the paralysis, the open 
condition of the eyelid (lagophthnlmus) on account of the paralysis of the 
orbicularis palpebrarum, the difficulties in eating (on account of paralysis 
of the buccinator) allow us, at first sight, easily to recognise the paralysis 
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in the region of the facial nerve. Upon closer examination, in some cases 
there are found, besides: Paralysis of the velum of the palate, ami a deflec- 
tion of the uvula (especially a noticeable drooping, of the velum of the 
palate upon the affected, and a deviation of the uvula towards the healthy, 
side, on account of paralysis of the palatine nerves issuing from the spheno- 
palatine ganglion, to which the large superficial petrosal nerve conveys 
fibres from the geniculate ganglion), further disturbances of taste, dimin- 
ished secretion of saliva upon the side of the paralysis (paralysis of the 
chorda), etc. 

As has already been mentioned, although there are rarely real difficul- 
ties to diagnosticate a paralysis of the facial nerve from the symptoms just 
mentioned, and that moreover the recognition of the same belongs to the 
easiest problems of diagnosis in the realm of non ons pathology, on the 
other hand, it is often very difficult to determine the seal of the paralysis. 
If this is to occur with the necessary certainty, an exact analysis of the 
symptoms must be undertaken in every individual ease, and the result of 
numerous clinical observations as well as anatomical and physiological 
investigations regarding the direction and course and function of the 
facial fibres, must he considered. 

Anatomico-physiological Conditions — Central Course of the Facial Nerve. — 
The course of the fibres of the facial nerve, thanks to the latest investigations, has 
been determined in all of its parts from the cortex of the brain to its furthermost 
periphery. We shall first follow its rent ml com sc and we will thus In* toreed to the 
conclusion, by our experience at the bedside as also by the result of experiments, -that 
the hum end of l ha anterior cenhal vonvulution must lie looked upon as the point 
in the central nervous system from which, most distant from the peripheial distri- 
bution of the facial nerve, fibres of the same can lie stimulated. From this legion the 
muscles innervated by the facial nerve, especially the lower muscles of the face, can he 
caused to contract , 1 and of the coitieal area affecting this innervation of facial fibres 
it is very probable that direct corona radiata fibres from this region find their way 
deeply into the brain. In their course downward they converge with corona radiata 
fibres which are in connection with the production of motor impulses in the extrem- 
ities; both varieties of fibres lie in the corpus striatum, especially in the posterior 
peduncle of the internal capsule (near the genu) lying closely jammed together and 
side by side. This much is certain that morbid foci in this region, even it they have 
a very limited distribution, result in paralysis of the extremities and of the muscles 
of the face innervated by the facial nerve and upon the opposite side. From here the 
tract of the facial joins the tract going to the extremity through the foot of the cere- 
bral peduncle. Farther down, the facial fibres leave the chief motor innervation 
tract-—the pyramidal tract — so that in the pons they appear more separated and are 

1 The origin of the “ upper facial,” i. e., the fibres for the temporal muscles 
and for the orbicularis palpebrarum, is not definitely known as yet. Perhaps they are 
to be found in the inferior parietal gyrus, in the ncigldiourhood of the oculo-motnr 
centre, also in the middle brain the upper facial seems to be in connection with the 
tracts of the oculo-motor. In complete atrophy of the nucleus of the facial nerve, 
the facial genu has been found degenerated, but a part of the facial fihics in flicir 
exit were found intact. For the latter fibres there must therefore fie another origin 
than from the facial nucleus; it is therefore believed that the beginning of the 
peripheral neuron of the upper facial fibres is higher up in individual ganglion cells 
of the oculo-motor nucleus, and the anatomical fact is in favour of this, that a 
plentiful bundle of fibres originating in the posterior longitudinal fasciculus, is situ- 
ated distally from the nucleus of the intramedullary facialis root. 
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placed more domilly. In the lower part of the pons sifter the fibres have partly 
crossed with those on the opposite side, they enter the nucleus of the facial (at the 
caudal extremity of the pons) upon the side opposite to the course of the fibres in the 
brain, from which finally the pcriphciul facial nerve originates. 

Peripheral Course of the Facial Nerve. — After its origin from the nucleus, the 
facial root first turns upwnid, makes a characteristic bond by two loops and then 
finds exit af the base of flic hr.iin. at the posterior border of the pons close to the 
olivary l»ody as the facial trunk. This nerve together with the neustieus enters 
the internal unditoiy canal and separating fioni it in the Fallopian eanal, at the 
hiatus it IjcihIs foiming almost a right angle (genu of tlie facial with the geniculate 
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ganglion) and miming downward to the mouth of the Fallopian canal to the stylo- 
mastoid foramen, where it finds exit dividing into its two main branches and their 
twigs which supply the muscles of the face. 

During its course through the Fallopian eanal the nerve after forming its genu 
gives oir three branches tiom above downward; first the la rye superficial petrosal 
nerve whose lilacs icach the spheiio-palatine ganglion (with the sympathetic and 
the petrosal prof, major coming from the carotid plexus forming the Vidian nerve). 
From here motor facial elements are distiilmtcd through the palatine nerves (poste- 
rior) to the elevators of the palate, and secretory fibres for the tears by the orbital 
nervy (V, 2) to the tear glands. In the fm liter course of the facial nerve in the 
Fallopian canal the stapedius mice is given off, going to the muscle of the like name, 
and about one half a centimetre above the stylomastoid foramen the chorda tympani , 
which nerve joins the lingual nerve on its convex side forming a direct connection 
with the otic ganglion. The chorda tympani contains fibres for the secretion of 
saliva and cent ripef ally running taste fibres; the latter go to the brain, after having 
reached the facial branch in the petrous portion of the temporal bone, but unques- 
tionably again leave the facial nerve in the genu of the nerve partly by the large 
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superficial petrosal nerve, which runs to the spheno* palatine ganglion (V, 2) and 
partly by the superficial petrosal minor (V, 3) or to the tympanic plexus (IX). 
The main tract of the taste fibres originating in the chorda is by way of the small 
petrosal — otic ganglion — the third branch of the trigeminus. (Compare pp. 430 
and 437.) 

After the facial nerve has left the stylomastoid foramen, the undivided branch 
gives oil’ close below the foramen: The posterior auricular for the muscles of 
motion of the concha auris, for the retrahens aurem and the transverse auricu- 
lar, and for the occipitalis, further the styloid neive for the stylohyoid muscle and 
to the posterior belly of the biventer mandible. The facial trunk after giving off 
these two blanches fm t her divides into two principal end twigs, a superior and 
infeiior lamilication, which by entwining and anastomosing form the pcs anserinus; 
the latter as well as the dhiding trunk of the facial traverse the parenchyma of 
the paiotid gland. The upper liny gives off muscular fibres to the frontal muscle, 
the coriugator supcicilii and the oibiculaiis palpebiarum, zygoma ticus major and 
minor, the Ie\ator nnguli oris, ala* nasi et labii superior, orbicularis oiis and the 
buccinator. The Inner launch supplies the inotoi twigs for the tuangularis and 
quadrat us menti. as well as the levatoi menti, finally with its lowest branch the 
subcutaneous cnli superficial is, the lower pait of the subcutaneous coli muscle and 
the libies of this muscle which me distiihutcd to the face, especially also the so-called 
risorius muscle. 

In the main, the facial neive is a pure motor none: it also cairics, as we have 
seen, seeieloii/ salixaiv filnes pci haps also for the teals and direct fibres for the 
seeietirm of sweat, fuiihei ceitainly taste pines ill its accurately desciibed extension 
and filially also, on account of its manifold anastomoses with the trigeminus, the 
vagus and the aunculaiis ninginis, season/ pines. In keeping with this fact, in 
paial ( \sis of the facial licixc, tliere occuis diminution of the secretion of tears, 
ageusia and distill bailees ot I lie seeietion of sweat, upon the paralyzed side; fm - 
ther, season/ ill shn bonces, which in contrast to the symptoms of the motor paraly- 
sis disappear lapitllx. These (list m bailees of sensation show thciusclxcs paitlv (at 
the onset of the paialxsis) in painful sinsaliini affecting the face and the vicinity 
of the car, paitl.x m sliglit uinrsthcsia ot the affected half of the face and of the 
mucous membrane of the cheeks and tongue. Also, lasn-inotoi si/mploins : bloated 
appearance of tin* face, licipcs, etc, linx'c occasionally been noted in the course of 
paialxsis of the facial neive which aic said to lie due to an accompanying uffection 
ot the sympathetic elements of the geniculate ganglion ( v. konhossek ) . 


rpon (lost* olisiTvution of tin 1 anatomical origin and distribution of 
tin* facial nerve, llie diagnosis of paralysis of tin 1 nene and its branches, 
especially the diagnosis of the division of llie facial course in which the 
lesion giving rise to the paralysis of the nerve is found, can he deter- 
mined with certainty. Ileal interest is only thus imparted to the analysis 
of the liner details of the paralysis of the facial nene, and llie significance 
for flu* entire conception of the special case is obtained in a diagnostic, 
prognostic* and therapeutic respect. 

Symptoms in General. — To diagnosticate a facia? / nirnh/sis is very easy. 
It can only ho overlooked, if it he developed to a very slight extent and 
by the inexcusable faultiness of observation on the part of the physician. 
The open eyelids, the eonlimious flow of tears, the smoothness of the skin 
over the frontal hone, the drooping of the corners of the mouth, the diffi- 
culty in speech, the entire absence of expression of the 1 face in the paralyzed 
part are apparent at once. The paralysis of the facial muscles is more 
marked if the patient is asked to close the eves, to wrinkle the forehead, to 
6liow the upper row of teeth, to laugh, to whistle, etc., the pierture is espe- 
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daily conspicuous, if, as occurs in by far the majority of cases, a unilateral 
affection is present, and especially if all muscles innervated by the facial 
nerve are paralyzed, whereas in a bilateral facial paralysis this very char- 
acteristic distortion of the face (the point of the nose, the lip and the 
chin towards the healthy side) is obviously absent. But the observation 
that both eyes remain open and tears flow, that speech is especially diffi- 
cult, and above all, that expression in the face is entirely lost, and that 
the face during speech, laughter, etc., remains in mask-like quiet, point to 
the correct diagnosis without any difficulty. 

Bilateral Facial Paralysis — individual Symptoms. — Individually the 
paralysis of the various branches of the facial nerve shows itself in the fol- 
lowing phenomena: As a result of paralysis of the frontalis , it occurs that 
the forehead of the corresponding side can no longer be wrinkled. The 
region of the corrugator supetrilii no longer shows longitudinal folds. The 
result of the paralysis upon the orbicularis palpebrarum is lagophthalmus, 
the insufficient closure* of the lids upon the paralyzed side (whereby, if the 
patient is asked tightly to close the eyes, the so-called Bell's phenomenon 
appears, i. e., the physiological turning of the bulbi upward and inward 
and then outward in the eye in which the lids cannot close), further the 
overflow of tears, and as a further result the so-called ectropium paralyt- 
leum and disease of the conjunctiva'. Very conspicuous is the effect of 
the paralysis upon the muscles which produce movement in the nose and 
lips. The nasal opening appears, on account of the paralysis of the dilators 
(the majority of the nasal muscles) upon the affected side, narrower and 
smaller; the faculty of sniffing is entirely lost. On account of the disap- 
pearance of this important aid in assisting the finer smell, it is easy to 
understand, that patients with paralysis of the facial complain of anosmia , 
which is markedly increased by the fact that the nasal mucous membrane, 
on account of insufficient flow of tears into the nose, remains dry in facial 
paralysis. The paralysis of the muscles of the mouth , respectively of the 
lips , causes many important changes in the external appearance and in 
the disturbance of the functions of the mouth. The naso-labial fold has 
disappeared upon the paralyzed side, the angle of the mouth upon the 
affected side droops (on account of the paralysis of the levator anguli 
oris ), the mouth space cannot be tightly closed upon the 1 paralyzed side (on 
account of paralysis of the orbicularis oris and buccinator) so that fluid or 
saliva flows from the corners of the mouth. From the fact that during 
chewing, the check is no longer tightly pressed against the row of teeth 
( buccinator ) there accumulate, between the latter and the mucous mem- 
brane of the cheeks, the foods, so that the patients in eating are compelled 
to make pressure upon the outer surface of the cheeks, to force the food 
back ii;to the cavity of the mouth. It is also due to paralysis of the buc- 
cinator, that the patients are no longer able forcibly to eject air and fluid 
from the half-closed mouth ; in blowing up the cheek with air upon the 
side of paralysis, it appears as if a loose sail were being shoved forward 
[flapping of the cheek] ; on account of paralysis of the sphincter oris 9 the 
mouth can no longer be puckered and whistling is impossible. The forma- 
tion of lingual letters is difficult and speech is disturbed in this respect. 
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The paralysis of the zygomaticus major , levator menli and risorius gives 
rise to incomplete laughter, and the dimple which occurs during laughing 
(action of the risorius) is absent upon the paralyzed side. Less conspicu- 
ous is the absence of the action of other muscles innervated by the facial 
nerve: The zygomaticus major, the muscles of the chin, etc. Their paral- 
ysis however can be determined without difficulty by testing them. The 
tongue , in paralysis of the facial nerve, is usually protruded straight; if it 
deviates, this occurs not as is the case in paralysis of the hypoglossus, 
towards the affected, but towards the normal side. In determining this 
condition, it must not be forgotten, that a deviation of the protruded tongue 
may be simulated by the crooked position of the open mouth ; in rare cases, 
the base of the tongue upon the affected side may be deeper than upon the 
unaffected side ( V. Schultze). A satisfactory explanation of this condition 
has not yet been offered. 

Paralysis of the “ Internal ” Facial Branches. — Only in a small num- 
ber of cases are the muscles innervated by the facial, those of the velum 
of the palate and uvula paralyzed. The velum of the palate hangs flaecidly 
upon the paralyzed side and moves incompletely in phonation, rarely the 
speech may also be nasal, and fluids upon being swallowed, enter the pos- 
terior nares; the uvula will then slant (by no means constantly) towards 
the unaffected side. As the cause of these rather rare phenomena, a paraly- 
sis of the palatine nerves must be supposed which are given off from flic 
spheno-palatine ganglion through the large superficial petrosal nerve, being 
in connection with the genu of the facial nerve. 

Taste is certainly altered in some eases, so that the anterior two thirds 
of the tongue, upon the paralyzed side, are not susceptible to taste impres- 
sion. Olniously, paralysis of the chorda fibres is the cause of this form 
of ageusia; after what has previously been minutely explained, this dis- 
turbance of taste should be expected, if the cause of the facial paralysis is 
situated downward, from the geniculate ganglion to the point at which 
the chorda is given off; under some circumstances even farther down than 
this, to the point of communication of the facial with the auricular tem- 
poral (V, 3), or below the stylomastoid foramen, the exit of the glosso- 
pharyngeus. 

. Disturbance of the Salivary Secretion. — A diminution also of the secretion of 
saliva is plainly noted in some eases. The secretory fibres for the submaxillnry and 
lingual glands are supplied by the facial nerve, whereas the secretory fibres for the 
parotid gland do not come from the facial but from the glosso-pluiryngcal nerve 
(tympanic nerves — petrosal superficial minor — aurieulo-temporal ) . The salivary 
secretory fibres from the facial nerve leave the trunk of the nerve by the chorda 
tynrpnni ; therefore, in paralysis of the facial up to the point where this nerve is 
given off, diminution in the secretion of saliva and complaints of the patient regard- 
ing dryness of the mouth upon the paralyzed side arc to be expected. As this has 
not been noted in all eases it may be understood that, in a simultaneous preset va- 
tion of the tympanic nerve and the course of the tract of its secretory fibres, the 
secretion of saliva in the parotid is not affected, yes, even may he vicariously in- 
creased, making up for the salivary secretion of the submaxillary gland, which has 
ceased. 

For this reason, in the majority of cases, we cannot determine the diminution in 
the secretion of tears , which was to be expected (sec p. 471), os the overflow of the 
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already H<>crctcd tears, as the result of the paralysis of the orbicularis palpebrarum, 
is hidden. 

Disturbances of Hearing . — Dist in boner of hem in;/ is very frequent in patients 
with facial paralysis, so soon as the lesion of the nerve has its seat in the petrous 
portion of the tempoial hone, in that heiewith pathological changes in the apparatus 
of hearing or in the acoustic ucive occui, and difficulty of heating results. Apart 
from this more accidental complication, theie is another, in my experience quite rare 
disturbance of healing, as a diiect result of the paralysis of the facial nerve, 
namely, an nbnoimal acuteness of hearing. This is explained — whether correctly or 
not 1 cannot decide— that in paralysis of the stapedius muscle innervated by tlie 
stapedius ner\e (VII) the teiisoi tympani, inneivated by the third branch of the 
trigeminus, gains the upper hand and t he tympanic membiane is more tensely 
stretched. 

Sensory Disturbances. — The sensibility of the paralyzed half of the face is fre- 
quently enfiicly intact; in other eases anaesthesia is pic, scut (s<*e p 171). It must 
he especially mentioned here that occasionally a diminution of the tactile sense 
in the antci ior half of the tongue in paralysis of the chorda is noted besides the loss 
of taste, which may be explained horn the fact that tin* choida tympani also con- 
tains, besides fibres of taste, tactile lilacs, (('ompaic Ageusia.) 

Determination of the Seat of the Facial Lesion. — II' after the observa- 
tion of the symptoms referred to, we have determined the presence of a 
paralysis of the racial nerve, the important object for the diagnostician 
now consists in discovering which division in the long course of the nerve 
is interrupted and does not conduct. In general, we should adhere to the 
following course in the examination and reflection. The first question to 
decide, is whether the special form of facial paralysis is of a central or 
peripheral nature. 

Diagnosis of Central Facial Paralysis. — In favour of facial paralysis of 
central origin are: 1. Partial paralysis of the middle and lower branches, 
which according to experience, in lesions of the facial tract occurring in 
the brain, are much more markedly developed than the upper facial 
branches. The paralysis of (Ik* latter is not very prominent, as (lie nor- 
mal hemisphere is usually also affected by the resulting symmetrical mus- 
cular contraction innervated hv the upper facial and in case of paralysis 
of these branches acts by compensation. 2. That while in peripheral facial 
paralysis the paralysis of the muscles of the face appears to he unaffected 
upon, strong mimical action, in cases of central affection the phenomena of 
paralysis in mimical movements (crying) are decidedly less strongly devel- 
oped or may lie suspended entirely. 3. That in central paralysis, the reflex 
irritability of the facial branches wdiosc voluntary innervation has disap- 
peared, remains intact . 

Condition of the Reflexes in Central Facial Paralysis — Psycho-Reflexes. — This 
intact condition of the reflex movements does not relate only to an impulse of the 
sensory nerve of the face, that is to the usual reflexes, but as n rule also to those 
reflex movements in tlie traet of the facial which are independent of the will, arising 
from psychical emotions (psychicul reflexes). For both varieties of reflexes, differ- 
ent reflex tracts must he assumed, aeeoiding to the* latest investigations: For the 
usual reflexes, transmission of the irritation of the sensory nerves by ganglion cells 
from the pons to the peripheral facial tract (whieh in a case of central interruption of 
the facial nerve is naturally intact), for the effective reflex movements of expression, 
most likely tracts in the corona radiata of the optic thalamus, the fibres of which carry 
the psychical impulses produced by irritation from the surface of the brain cen- 
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trifugnlly to the thalamus opticus. From those centres the tracts for the roleaRc 
ot these etlective mo\ omcnts of explosion to the periphery, tint not in the tacml 
tiaet in which the voluntary ii rotations travel (internal capsule, peduncle of the 
corebium — "pyramidal tract '*)- A (voiding to Hechterew’s investigations, move- 
ments of expression aiise by irritation of the optic thalamus, even if the motor 
zone has been pieviously destroyed and secondary degeneration of the pyramidal 
tract has taken place. Moreover tlicre is every reason for the assumption that 
these obliteration tracts are scp.nated fioin those of the voluntary innervation 
facial tiaet in the peduncles of the cerebrum, in the neive fibres in the tegmentum of 
the ci us ceiebrum and in the region of the tegmentum of the pons. This assump- 
tion based upon physiological experience is also in keeping with clinical facts. In 
cential facial paialysis, va lions forms are noted in regard to the condition of these 
etlective movements of expulsion. 'Hie by far most fietpient variety is this, that 
the voluntary movement of the muscles of the face is impossible, while the affected 
retlex movements of expression me unimpaired (see above). In other cuhcr of 
central facial paralysis thoie is noted loss of tin* voluntary and effective move- 
ments; here there must be assumed, besides an intei nipt ion of the usual voluntary 
tract of the facial nerve, the effect of a morbid focus upon the optic thalamus, 
adjacent to the internal capsule 01 upon the optic thalamus tracts going towards the 
periphery in the nerve tibies in the tegmentum Finally, also cases exist in which 
the voluntary inneivation of the muscles supplied by the facial is intact, but 
the affective movements of expiession have disappeaied, also in which a central 
facial para lv sis in the ordinaty sense does not exist but only a disturbance of the 
inneivation of the facial tiaet shows itself bv psychical phenomena, for example, 
during uivnliintaiy laughter the zygnmnlicus major 1 cumins immovable. That this 
latter psj cho-rellex facial paialysis is due to disease ot the ( emit 1 a lateral ) optic 
thalami and the tiaet going out fioin thence, a laigei number of positive clinical 
observations piove. In diseases of the pons as well also especially in focal disease 
of the thalamus, the extinction of atlcctivc movements of expression in one half 
ot the face with retention ot the voluntary facial muscles has 1h*cii noted, and various 
observers, among others l have succeeded especially ii|w>n the basis of the symp- 
toms mentioned concctlj to diagnosticate disease of the optic thalamus ultra ritual. 

Further, 1, cliaractci islie of the central seal of a facial lesion is the con- 
dition of the c/rclru-conlrucli/ilj/ of the paruJxzed nerves and muscles. 
This is retained m central paralysis, occasionally cum lmroased, certainly 
not lost or qualitatively changed in the sense of a reaction of degeneration. 
5. The (tcco)ii ixunjintj symptoms which lead to a diagnosis of central facial 
parahsis \an, according to the seal of the lesion in the facial tract. In 
general, in favour of the origin of the lesion in the brain are: Headache, 
vertigo, delirium, disturbances of sight, paralysis of the extremities, hemi- 
plegia, increase of the tendon reflexes upon the paralyzed side, etc. 

Situation of Central Facial Paralysis. — Especially in favour of a lesion 
in the internal capsule in the neighbourhood of the knee are, besides 
facial paralysis, all paralyses of tin* extremities on the same side and of 
the tongue with hernia must hesia and aphasia. Modifications of this, the 
usual picture, lead us to suspect a rarer location such as in the brain 
proper; monoplegias, epileptiform attacks, aphasia, complete retention of 
the function of the upper facial branches, are to lie referred to a cortical 
lesion of the cerebrum, whereas hemiplegia, hemiamcsthcsia, increased ten- 
don reflexes upon the paralyzed side and conjugate paralysis of the oculo- 
motor (which lies adjacent at the crus cerebrum) or of the trochlearis 
(which leaves the peduncle at the external border close to the pons) point 
to an affection of the crus cerebrum . In favour of the seat of the cause of a 
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facial paralysis in the j)ons an; : Besides heinianapsthesiu, which is occasion- 
ally noted, unarthria, disturbances in deglutition, etc.(for details, see Diseases 
of the Pons). There are noted also, besides affection of the facial nerve, 
simultaneous paralytic phenomena on the part of the nucleus of the fifth 
nerve and ahdueens nucleus which lie in the pons, (paralysis of the muscles 
of mastication and ahdueens paralysis) ; further, cerebral nerve paralysis 
alternating with hemiplegia of the extremities, so-called “ crossed paralysis ” 
(paralysis of the facial on the side of the lesion, paralysis of the extremity 
upon the opposite side). The latter, as a rule, is the most important symp- 
tom of affections of the pons (see Fig. 4(5), but this may only be expected if 
the lesion be in the lower half of the pons. If the lesion is present higher 
up in the pons previous to the decussation of the facial fibres, the pyramidal 
and facialis tracts of the same side will be affected, therefore not a crossed 
paralysis but a contralateral paralysis of the facial nerve and the extremities 
of the same side will result, i. c., total hemiplegia, as in lesions of the inter- 
nal capsule. The taste fibres are not affected in paralysis due to a lesion in 
the pons, which as has been previously explained, leave the facial tract more 
peripherally to enter into other centripetal tracts. The previously men- 
tioned fact relates only to lesions of the facial nerve in the pons (intra- 
pontal); but crossed paralysis of the facial nerve and of the extremities 
may also he due to extraponlal lesions, especially tumours, which by pres- 
sure upon the pyramidal tract at the caudal margin of the pons exter- 
nally, may produce a paralysis of the extremity, upon the opposite side, and 
by pressure upon the trunk of the facial at the point of its exit, give rise 
to a total facial paralysis upon the same side. But necessarily, the abdu- 
ccus and the acusticus must also be affected by pressure at the base of the 
brain besides the facial and must also show alternate paralysis of the face 
with paralysis of the extremity. 

Whether the crossed facial paralysis is due to paralysis of the trunk 
from extrapontal lesions, or occurs from intrapontal affections as a paraly- 
sis of the nucleus and root, in both cases the electric contractility of the 
paralyzed facial branches will show the characters of a peripheral paraly- 
sis (diminution of the electric contractility, with more or less well-devel- 
oped reaction of degeneration), whereas a lesion of the facial fibres above 
the nucleus will never show reactions of degeneration or secondary atrophy 
of the muscles supplied by the facial nerve. With the aid of these points 
the condition of the. reflexes in individual cases of pontine facial paralysis 
is also to be determined; these will either be normal (in an interruption 
of the facial tract above the nucleus), or absent, or as the transference of 
the sensory irritation of the facial fibres may be supposed to occur in the 
pons, they will be irregular, and eventually crossed. In some of the cases 
on aacount of the close approximation of the fibres in the pons bilateral 
facial paralysis may occur as the result of one or more lesions: Bilateral 
facial paralysis (and nuclear paralysis at that) is found in progressive bul- 
bar paralysis. 

We have now touched regions, the lesions of which strictly taken result 
in peripheral facial paralysis . The diagnosis of the latter — i. e., the deter- 
mination of the special region in which the facial nerve has been injured 



PARALYSIS OF THE FACIAL NERVE “ 477 

in its peripheral course, is much simpler and nearly always may be pre- 
cisely determined. 

Peripheral Facial Paralysis. — The peripheral character of facial paraly- 
sis is noted in general by the following characteristics: Almost always, both 
of the peripheral main branches of the nerve are uniformly markedly af- 
fected, i. e., paralysis of the entire trunk occurs. Very rarely is but one of 
the two branches injured by trauma ( in one of my east's a cow with its horn 
only tore the lower facial branch in the affected patient). In keeping with 
this, all of the external branches are incapable of conduction . Lagopli- 
thalmus, smoothness of the forehead, etc , are well pronounced ; a definite 
sign of peripheral facial paralysis, however, can only be obtained from the 
condition of the reflexes and the electric contractility in the individual 
case. Regarding the former, they have disappeared in complete interrup- 
tion of conduction in the peripheral facial trunk; and in the latter case 
the electric irritability is also changed showing reaction of degeneration, 
and atrophy of the paralyzed muscles as a later result of a severe paralysis, 
may be expected with certainty. 

Electrical Action in Peripheral Facial Paralysis. — As previously remarked (see 
p. 421)) complete Dell by no means occurs regularly in peripheral facial paralysis; 
the electrical conditions moreover may vary very much in individual eases. Three 
varieties may be differentiated, which in regard to the prognosis may be designated 
as mild, medium severe, and severe forms, and to-day it is negligence in diagnosis, 
which cannot be justified, if the electrical reactions are not determined in every 
special ease of facial paralysis. The mild form is characterized by the fact that the 
electrical contractility of the paralyzed none and muscle for the faradair as well 
as for the constant current, remains normal dining the entire duration of the affec- 
tion, or that it may he simply diminished, without showing qualitative changes of 
tho reaction in individual east's. Such cases recover, according to expel ience, in a 
comparatively brief lime, in a few (about three) weeks. The other extreme shows 
the severe variety of peripheral facial paralysis, with symptoms of degeneration ot 
the nerve and muscle: Loss of contractility of the nerve to both currents, complete 
reaction of degeneration. The prognosis in such eases is always dubious; if regen- 
eration and recovery occurs at all, this will take place only after many months. 
Besides the mild and se\ere form, also a medium severe variety occurs, which as far 
as electrical reaction and couisc are concerned, remains midway between the hvo first- 
mentioned varieties. This “ midform,” first described by Erb. runs its course with- 
out complete DeR, moreover, with the symptoms of the previously described atypical 
so-called “partial” DeR, in which the nerve reacts to electrical currents (usually 
strong ones) and promptly to the galvanic and faradair, whereas the muscle only 
show's sluggish contraction. Recovery in these medium severe varieties takes from 
one to two months, therefore twice as long us in the mild forms. 

Seat of the Peripheral Paralysis. — If the peripheral character of the 
paralysis has boon determined, the question occurs. In what portion of the 
peripheral course of the facial nerve has l he lesion occurred ? This deci- 
sion lias no real dillieulties as soon as the individual anatomical characters 
of the facial course have l>cen considered. (Compare Fig. 21.) 

Paralysis of the Facial Trunk at the Base of the Brain. — The paralysis 
of tho facial trunk in the cavity of the skull up to its entrance into the 
auditory meatus , occurs in basal affections (basal tumours, etc.) and is 
characterized by paralysis of all of the facial branches excepting the fibres 
of taste which leave the facial tract at the genu of the nerve and under 
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such circumstances as is obvious are not subject to secondary degenera- 
tion. The seat of the lesion is diagnosticated principally from the simul- 
taneous phenomena of compression of other cranial nerves at the base of the 
brain, above all of the aeuslicus and abducens, as well as of individual 
parts of the brain, primarily the pons and the medulla oblongata. 

The same paralytic phenomena in the facial tract, but without the 
last-named accompanying phenomena, occur if the facial nerve is injured 
in its course in I hr infernal auditory meatus, In such cases we may expect 
that the aeuslicus is also affected as it runs alongside of the facial in this 
narrow passage and that symptoms of disease of the petrous bone and 
meningeal phenomena occur as complications. 

Paralysis in the Fallopian Canal. — If the facial be affected in the Fal- 
lopian canal, the paralytic phenomena will depend upon, whether the lesion 
is situated in the genu or further peripherally. In the former ease, besides 
the paralysis of all the external facial branches: Diminished secretion of 
saliva, vaso-molor disturbance, disturbances of taste, (on account of inter- 
ruption of the tract of taste fibres winch leave the facial tract in the super- 
ficial minor petrosal nerve) and paralysis of the return of the palate (on 
account of the transmitted innervation by tin* large superficial petrosal 
nerve from the sphcno-palaline ganglion and the palatine* nerves leaving 
there, whose connection with the muscles of the painte has been very much 
questioned lately from various observations), eventually, also, abnormal 
acuteness of bearing. If the lesion has its seat In ‘tween the exit of the 
stapedius nerve 1 and the* chorda tvmpani, there is licsidcs paralysis e>f the 
brunches going to the* face only disturbance of taste anel diminution of sali- 
vary secretion, whereas the* velum of the 1 palate* is naturally ne>t paralyzed 
and the alterations in hearing due to paralysis of the stapedius nerve can 
also not be determined. 

Paralysis External to the Fallopian Canal. — As soon as the facial is 
paralyzed outside of the stylomastoid foramen e>r in the last portions of 
the Fallopian canal below the exit of I he chorda tympani, naturally all 
internal branches are capable of action, i o., taste, secretion of saliva, 
bearing, position of tin* palate, arc normal, all muscles of the face, how- 
ever, are paralyzed, and according to the seat of the lesion also the muscles 
of the concha (posterior auricular nerve) and the muscles supplied by 
the styloideus. 

Finally, if the lesion be still more peripheral, therefore in a position 
which is beyond the dirision of the nerve into its upper and tower branch , 
the distribution of the paralysis under all circumstances will be very lim- 
ited, and will affect at one time a greater at another time a lesser number 
of facial muscles. 

^Etiological Diagnosis. — Tin* analysis of the individual case in facial paralysis 
in the method just deseiibed involves in itself the question of the special cause of 
the affection, the decision of vvliieh is an integral part of the diagnosis. The 
course which is to he followed in this respect in this examination therefore must be 
briefly discussed: 

Paralyses of the facial nerve, in which the seat of the lesion can be diagnosti- 
cated at a point of the facial tract, below the origin of the chorda tympani, may be 
due to anatomical changes in the region of the ear: Tumours of the parotid gland. 
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deep ulcers of the face, etc. These are to be considered primarily; further trauma 
which has occurred in this region should be noted, etc., in the facial paralysis in the 
new-born also pressure from the pelvis or from the forceps during birth, pressure 
scars, etc., should be noted. Jf no such direct cause can be determined, it is most 
likely that neuritis is the cause of the paralysis or that severe cold may have pro- 
duced the affection. The latler cause is only too readily admitted by the patient, 
but must always be accepted by the physician with caution and only when no other 
plausible reason for the lesion can be determined. Hut beyond all doubt, it is never- 
theless a fact that many paiahscs of the facial nerve are of a rheumatic nature; 
on the contrary, if we do not desire to force the* facts, in one quarter of the eases 
nothing remains but to accept the action of cold as the cause of facial paralysis. 
In one half of the cases the reason of the peripheral paralysis remains entirely 
unknown; pci haps an intoxication or ail infection plays the principal role in these. 

If there are symptoms which point to a lesion of the facial insole of the petrous 
hone , injury to the car by trauma, fractuie of the petrous portion of the temporal 
bone and especially disease of the ear, must be determined. Most frequently, in 
these cases, there will be found, eaiies of the petrous bone with an internal otitis, 
more lardy simple c.itanh of the middle ear or neoplasms of the internal ear. In 
all cases a How fiom the ear must be investigated in this connection. 

Itusal paialyses of the neive are due to fractures of the skull, exudates, aneu- 
rysms, tumouis, acute and chronic meningitis; above all in facial basal paralysis, 
syphilis should be suspected: the pioducts oi this disease at the bast 1 of the skull 
(peiiostitis, osteomyelitis, gummatous nodules, etc.) may produce pressure upon the 
nen e. 

Peripheral facial paialysis may also, as it appears, similar to other forms of 
paralysis, occur in entetic fever, scarlatina, diphtheria, etc., also in the course of 
constitutional diseases as the icsult of gout, Icucicimo new’ formations or tioin dia- 
betes me! li tus. 

If w’C aie dealing with a centml facial paialysis, if the form of the paralysis 
points to the pons, we should piimurily think of bulbar paralysis or multiple sclero- 
sis; if the cause of the paialysis be seated higher up in the biain, hanioi rhuges, 
emboli, abscesses, and event ually also coitical affections should be considered. The 
different io-d nig nost ic analysis of the last-uicni lulled adiological conditions will be 
discussed under diseases of the ccntiul neivous system. 

PARALYSIS OF THE VAGUS 

PA It A LA SIS OF THE SIGNAL ACCESSORY 

Paralytic Phenomena in the Course of the Pneumogastric. — The paralytic phe- 
nomena in (he coutse of the tayus, lm\e been to a great extent discussed previously 
in other chapters, I refer in this connection to the diagnosis of paialysis of the 
muscles of flic larynx (hiiviigeiis Mipciioi and leeurieiit Iniyngcal), the diagnosis 
of paralytic di/sphayia (partly also due to paialysis of the glos.sophai t vngeal nerve 
which gives off scnsoiy and motor fibres to the top of the (esophagus), the cardiac 
neuroses , in which latter disease conditions, the question whether branches of the 
vagus aie paralyzed or not can newer he decided with cei taint y. In the cases 
observed by me, in which «i paralysis of the cardiac inhibitory fibres , respectively 
of the heait vagus centre in the medulla oblongata could he assumed with great 
probability', the pulse frequency increased to more than double , anil this w'as fol- 
lowed by a pulse which was in general not slow, the beats following in a very uni- 
form maimer. This change was especially conspicuous in a ease of multiple spinal 
sclerosis, in which as the autopsy showed, the morbid aieas reached the medulla 
oblongata and unquestionably in the last days of life nil cried the pneuiuogast i ic 
centie. Other observations at the bedside, however, have shown that paralysis of the 
pneuinogastric nerve may also develop ui rhythmic cardiac activity, and that, with 
this, difficulty in full respiration may' occur, which also takes plan* in experimental 
severing of the vagus. 

Besides, certain paralytic conditions of the vagus have been described occur- 
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ring in diseases of the stomach and intestines, especially in the clinical picture of 
the nervous form of these affections. (See these diseases.) . 

Paralysis of the External Branch of the Spinal Accessory. — Much more 

certain is the diagnosis of paralysis of the spinal accessory , at least, there 
can be no doubt of the presence of paralysis of the external branches of 
this nerve which supply the motor filaments, for the sternocleidomas- 
toid and trapezius. Both branches may be affected together or each may 
be paralyzed individually. The paralysis of the sternocleidomastoid mus- 
cle which is exclusively innervated by the spinal accessory, is characterized 
by an oblique position of the head, with an upward position of the chin 
towards the affected side (on account of the action of the unaffected sterno- 
cleidomastoid) ; at the same time the active turning of the head towards the 
opposite side gives rise to difficulties, whereas passive turning, in contrast 
to that occurring due to spasm giving rise to the caput obstipuin, may be 
easily carried out. In the later course, a contracture of the healthy mus- 
cle may develop which makes the diagnosis more difficult; however, during 
this time the well-developed atrophy of the paralyzed muscle will scarcely 
ever be absent and this will set the diagnosis aright. The innervation of 
the trapezius is largely due to the accessorius; it is still a question of dis- 
cussion, whether the middle portion of this muscle is supplied by spinal 
branches from the cervical plexus (third and fourth cervical nerves) and 
that, due to this secondary innervation in paralysis of the accessorius, 
the dislocation of the scapula is prevented. A total paralysis of the tra- 
pezius shows itself in an abnormal position of the scapula, which Duchennc 
was the first to analyze*, and who characterized it as a “ mouvement de 
bascule” (swinging position). The scapula moves laterally from the 
vertebra, the shoulder falls forward and at the same time downward, in 
that the scapula is turned upon an axis which is horizontal from before 
backward, so that the external angle of the scapula is moved downward, the 
lower upward and inward, the upper internal angle upward and laterally. 
The shoulder can be raised with difficulty, and this occurs by the action 
of the levator anguli scapula 1 , which is innervated by the upper cervical 
nerves, and especially raises the upper inner angle to which it is attached. 
At the same time, there is still possible an approximation of the scapula 
somewhat upward and against the vertebral column, by the action of the 
rhomboidcus, which draws the shoulder-blade, especially also its lower 
angle, inward and upward, and assists the middle portion of the trapezius 
in the fixation of the shoulder. Elevating the arm beyond the horizontal 
level is in so far influenced, as an elevation of the acromion by the tra- 
pezius is absent. (Compare also p. 485.) 

In bilateral paralysis of the sternocleidomastoid the lower part of the 
head cannot be drawn towards the neck, especially if both trapezii are also 
paralyzed, so that the head under these circumstances falls slightly forward. 
The bilateral paralysis of the trapezii causes, besides, as the slionlder-blados 
cannot l>e drawn towards the median line of the back, an increase in the 
interseapular space and a transversal rounding of the back. The diagnosis 
is materially assisted by the observation of the atrophy of the affected 
muscles. 
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Paralysis of the Internal Branch of the Spinal Accessory,-— if besides the exter- 
nal branch of the accessorius, also the internal branch is paralyzed, there is found 
with paralysis of the affected sternocleidomastoid and trupezius muscles, symptoms 
of paralysis of the vagus, us tb 0 greatest portion of the motor fibres of the vagus 
and also the inhibitory nerves going to the heart are supplied by the entrance of the 
internal branch of the spinal accessory into the plcxuN gangl inform is. In keep- 
ing with this, there are noted, disturbances in deglutition (on account of paralysis 
of the constrictors of the u'sophngus) and symptoms of paralysis of the muscles of 
the larynx, whereas the sensibility of the mucous membrane of the larynx and 
pharynx is maintained (in contrast to paralysis of the pneumogastrie). Besides, 
increase in the pulse rate, at least in a bilateral paralysis of the spinal accessory, 
has certainly been noted. 


PARALYSIS OK THE HYPOGLOSSAL N ERVE — (JLOSSOPLEG LY 

Signs of Paralysis of the Hypoglossal Nerve. — Paralysis of the hypo- 
glossal nerve is comparatively frequently the subject of diagnosis, as it is 
a very usual accompanying phenomenon in the picture of various diseases 
of the central nervous system. The recognition of a well-developed paraly- 
sis of the hypoglossal nerve is easy. In a unilateral paralysis . the longue 
deviates in being protruded towards the affected side. , simultaneously with 
an arching of the raphe, so that it is directly towards tlu\ paralyzed side 
concavely; the deviation of the tongue* is the result of the action of the 
normal genioglossus muscle 1 . In a bilateral affection, the tongue can only 
be protruded with gri'at difficulty (m complete paralysis) or it may not 1 m* 
protruded at all and may lie immovable at the bottom of the oral cavity, 
chewing and swallowing are impeded, as the bolus can no longer be forced 
back into the 1 (esophagus; saliva also is insufficiently swallowed and collects 
in the mouth. Especially conspicuous is the* disturbance of speech . vary- 
ing according to the grade of paralysis; there will lx* grc*at difficulty in 
the formation of lingual sounds (the consonants. 1, t, s, sell, r, n, k, 
eh, the vowels u, e, o, and especially i, and in (Jerman the modified 
vowels, ii, ii, etc*.) ; this may increase so that only unartieiilaled muttering 
occurs. 

Central Hypoglossal Paralysis. — The hypoglossal nerve may be paralyzed 
peripherally or rent i ally. If tin* diagnosis of a peripheral hypoglossal paralysis is 
to be recognised with certainty, the presence of a central paralysis must first be 
excluded. The latter rarely offers great difficulties as ventral paralysis may be 
easily distinguished by the intactncss of the electrical contractility and the absence 
of atrophy of the muscles of the tongue. As n rule central paralyses are unilateral ; 
but exceptions may occur, as the innervation of the tongue, obviously for both sides 
is supplied by one hemipslicrc even if to an unequal degree. For this reason there 
may occur, ns has lw»cn variously noted, a bilateral paralysis of the hypoglossal 
nerve by a small lesion of one hemisphere, or also — the more frequent case— a uni- 
lateral paralysis may be but slightly developed, as in this instance the unaffected 
hemisphere with its secondary innervation supplies the absent, innervation of the 
same half of the tongue. The clinical picture of paralysis of the hyoglossal nerve 
varies, according to the situation of the paralysis in the central tract of the hypo- 
glossal fibreR, from tlie cortex up to its nucleus. 

Cortical paralysis of the hypoglossus is characterized hv a simultaneous paraly- 
sis of the facial nerve , especially of the lower branches of (he facial, as the cortical 
field of the lower branches of the facial and of the hypoglossal undoubtedly lie very 
close together (the origin of the upper branch of the facial is to be looked for else- 
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where, Reo Piiciulis) ; thin approximate area is found in the lower third of the mi- 
tral eon vol ill inn — therefore almost imarialdy the lesion will affect lioth nerves. 
The paralysis* of the facial, in such cases is much more marked as a rule than the 
hypoglossal paralysis, as the iimenafion of the hypogloasua occurs less strictly uni- 
laterally than does that of the facial. If the paralysis is limited to the fibres of 
the faeial and hypoglossal ncnes ( mnnnpleyia ylosso- facial is) tins is unquestion- 
ably in favour of the ch.ua.cter of the paralysis lieing cortical, as in the moie internal 
portions of the brain, especially in the internal capsule and in the eius of the cere- 
brum, the hypoglossal tract and the facial tiaet aie so closely contiguous to the 
pyramidal tiaet, that a lesion almost without exception, besides producing contia- 
lateral paralysis of the tongue and muscles of the face, x\ ill also give rise to paraly- 
se of the extremities. In fa\our of a paralysis of the hypoglossal of coitieal origin, 
theie are, tuithei. especially the appearance of a monoplegia braehiahs, epileptiform 
twitidiing and cortical (niotoi) aphasia, which is liowevei by no means a necessary 
attnbutc to the mouoplcgic glosso-facialis. (See furthci the chapter on Aphasia.) 
After what we know', in ictcrcnce to coitieal sensoiy paralysis, it is likely that, 
similar to coitieal lesions in the region of the central convolutions in general, so 
also in cortical hypoglossal paiahsis, disease of the anterior central convolution 
results in sensoiy distui bailees of the tongue; a certain opinion however in refer- 
ence to this point i* not yet possible. 

Paralysis of the Hypoglossal as Secondary Manifestation of Diseases of the 
Internal Capsule and of the Peduncles. — On the other hand, simultaneous sensory 
disturbances will be absent ptovided the hypoglossal tiaet is allccled f.uthcr down 
in the internal capsule, especially as is so fieipient, in the genu of the same and 
the upper part ot its posteiior cius As the pxiamidal tiaet somewh.it faithcr 
down in the capsule joins the facial -hypoglossal fibres, there must be expected, in a 
lesion of the pieviously mentioned aiea of the capsule, besides pa i a lysis of the 
hypoglossal, also paralysis of the extremities upon the eiossed side, which at the 
same time shows peimaiieiit h< miatnesthesia, pioxidcd the lower thud of the pos- 
terior ci us ot the capsule is also injuicd. The dexiafion ot the tongue, and this 
toxvards the paial ( \/ed side, is well pronounced in paralyses of the internal capsule, 
whereas aphasia (the suheoitical xariety would be expected) is almost invaiiably 
absent, or, if it be present at all, can only be explained as the distant action of 
the atrected lesion upon the coitieal areas or poitions of the corona radinta which 
are in connect ion with speech. 

Also in disease of the pcduncIcM of the cerebrum, besides the contralateral paraly- 
sis of the extremities, in a number of cases, paralysis of the hypoglossal (and facial ) 
is noted; whether it is accompanied by hernia vnesthesia, depends upon the extent of 
the affected area in the tegmental tiaet of the peduncles of the cerebrum. Of 
especial importance diagnostically, for the establishment of a connection between 
hypoglossal paralysis and an aflection of the peduncles, is the simultaneous presence 
of an alternating (partial or complete) oculo-motor paial^sm, (Compare Fig. fll.) 


Nuclear Hypoglossal Paralysis. — The pathological picture* produced by 
a lesion in the nucleus of the hypoglossal nerve in the medulla oblongata, 
is well characterized. The sign of this affection is a distil rbance of the 
mechanism of articulation, in so far as the movements of the tongue are 
concerned with them — the nnarlhria , further, the difficulty in chewing and 
(the first phases) of swallowing, in which acts the movement of the tongue 
play an important part, and finally the atrophy of the paralyzed tongue, 
which is moved with difficulty besides showing a diminution in volume, and 
also presents Deli, and fibrillary contractions, but does not reveal disturb- 
ances of sensation. These symptoms, however, are not exactly character- 
istic of nuclear paralysis; they are the general signs of disease of the hypo- 
glossal nerve in its peripheral course, no matter whether the nerve be more 
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injured in its peripheral or in its central ends, or of its nucleus. The 
implication of the latter can only he determined, if there are accompany- 
ing phenomena pointing to disease of the medulla oblongata— i. e., if 
besides a (bilateral) hypoglossal paralysis, complete dysphagia (IX, X. XI, 
Xll-paralvsis), aphonia and alterations in the pulse* frequency (X, re- 
spectively Xl-paralysis), dyspneva and eventually unilateral or bilateral 
paralysis (and aiuesthesia) of the extremities exist. Paralysis of the 
nucleus and of the intrabulbar fibres of the hypoglossal are found in vari- 
ous affections of the medulla oblongata (softening, luvniorrhage, ete.), 
further in a greatly disturbed tabes dorsalis, especially one travelling far 
upward, and in progressive muscular atrophy; frequently, however, nuclear 
hypoglossal paralysis is a symptom of multiple sclerosis and of progressive 
bulbar paralysis, as shall be more accurately described later on. 

Annrthria also occurs as a sccoiulaiy symptom in disease nf the puns, tine to tlio 
hypoglossal fibres being injured, prior to their entrance into the nucleus (before their 
crossing). In this form of anaithria, and in the diflieulty of movement of the tongue, 
the atrophy of the latter is absent as well as DeK, and shows itselt by other symp- 
toms as an afleetion of the pons, by paralysis of the ahducens and facial with alter- 
nating paralysis of the extremities, etc. 

Paralysis of the Trunk.— If the paralysis of tin* hypoglossal nerve shows 
the unquestioned character of a peripheral lesion which lias several times 
been referred to, i. e., Del?, atrophy, wrinkling and deep furrowing of the 
tongue upon one side*, or (in bilateral paialvHs) upon both halves of the 
tongue, and a nuclear paralvsis of the nerve may he excluded, then* may 
he considered diagnosticallv only now, pmah/sis o\ ihc trunk amt brunches 
of the nerve*. This, in general, is rare, elm* !e> trauma, cicatrice's, enlarge- 
ment <»f the* glands of the* lieek, disease* of the* upper vertebra* of the neck 
and at the* base of the skull; neuritis is the rarest cause e>f a peripheral 
hypoglossal paralvsis. In the* diagnosis of tins condition the adiology must 
always ho considered. 

1MUALYN1K IN T1IE COURSE OK THE 0ERV1CU, NERVES 

Of the paralyse* in the* course of the* four upper cervical ne*rves, vvliie-li 
besides supplying the muscles of the throat and back of the* neck, also 
supply the diaphragm by me*ans of the phrenic verve , only Hie* paralysis of 
the last-named nerve* is of greater diagnostic interest. 

Paralysis of the Diaphragm. — This is characterized by marked changes 
in respiration . As the principal muscle of inspiration is paralyzed, it. is 
not possible for the patient te> take ele*ep, full inspiratiems. Tf he makes 
the attempt, the thorax will he partly elllate*el in its uppe»r portions, whereas 
the lower parts of the thorax in the region of the* epigastrium will he* drawn 
in, due to the external pressme of the atmosphere, again lev come forward 
with the succeeding expiratiem. The liver following this movement, will 
move upward and imvarel in inspiration and on expiration downward and 
outward. This pathological respiratory movement, however, only occurs in 
forced breathing in which case dyspnoea and increased frequency of respira- 
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tion will also be noted; in quiet respiration only the costal respiratory type 
can Ih 3 discerned. I f but the slightest pressure be fnade upon the epigas- 
trium with the hand, every movement of the diaphragm, this usually so 
powerful muscle, may be entirely hindered, yes, even the arching of the 
abdomen may be prevented. Percussion shows a permanent high position of 
the lower pulmonary borders; in an upright position of the patient, the 
lower pulmonary border is farther down than in the recumbent posture. 
As the lower pulmonary areas are less distended, the formation of atelec- 
tasis and hypostatic congestion is favoured. 

Besides flic mentioned changes in the respiratory movement, the influence of 
paralysis of the diaphragm is also seen in all so-called “ abnormal respiratory move- 
ments," hm flu* mmemeiit of the diaphragm in general is also necessary for their per- 
foimanee, sueli ns blowing the nose and espeeially in coughing. If the explosive 
expiratory nets are to he marked, a deep diaphragmatic inspiration must precede it, 
for tliis reason, the bronchial secretion of an intereurrent bronchitis or pneumonia 
can with difliculty be expectorated, ^s the action of the abdominal pressure in the 
inspiratory position of the diaphragm is the most easy (in which the most marked 
diminution in the abdominal space is possible), defecation becomes difficult in paraly- 
sis of the diaphragm, also vomiting and especially if it l>e exhaustive, can only result 
incompletely, as the act of vomiting must be accompanied by energetic contraction 
of the abdominal muscles, due to very deep inspiratory movements by the diaphragm 
with a simultaneously closed glottis. 

etiology. — According to what has been stated, the diagnosis of paralysis of the 
diaphragm is easy; it is more difficult., if it be unilateral ns is the case in compression 
or injury of one phrenic nerve at the neck. As a rule, however, it is bilateral, occur- 
ring in disease of the cervical vertebra*, and as secondary phenomena in diphtheritic 
paralysis, in multiple alcoholic neuritis, in lead poisoning, in hysteria, in Landry’s 
paralysis, in progressive muscular atrophy and in tabes; a rheumatic form of this 
paralysis has also been noted. These ictiological conditions must be considered in the 
diagnosis in every individual ease. 

Of the paralyses in the course of the four lower cervical verves those 
of the terminal branches ot the brachial plexus are the most important, but 
occasionally the paralysis also affects branches of the upper part of the 
brachial plexus; especially worthy of note in this respeet are paralyses of 
the subscapular nerves and of the posterior thoracic nerve (paralysis of the 
serratus). 

Paralysis of the Subscapular and Suprascapular Hemes.— Paralysis of the sub- 
scapular nerves shows itself by the disturbance of the function of these nerves in the 
muscles supplied by them, the lntissimus dorsi, teres major, and the subseapularis, 
which are all three inserted into the bicipital groove of the humerus. If the paralysis 
affects the la t issim tts dorsi , the principal action of the muscle, bringing the upper 
extremity in contact with the buttock, as well as the downward and sidewise move- 
ment of the raised arm, is disturbed. The paralysis of the teres major and subseapu- 
laris principally produces difficulty in the inward rolling of the upper arm, so that 
the arm which has been rotated outward can no longer be actively rolled inward, 
whisk is especially noted in the use of the hand (for example in washing). In con- 
trast with this is the picture of paralysis of the suprascapular nerve which supplies 
the supraspinntus, infraspinatus and occasionally the teres minor (usually supplied 
by the axillary nerve). These muscles are all inserted into the greater tuberosity of 
the humerus and rotate the upper arm around its axis outwardly. In paralysis of the 
suprascapular nerve, principally the outward rotation of the arm becomes difficult, In 
which the various movements of the hand: Writing, sewing, etc., are markedly dis- 
turbed. 
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Paralysis of the Serratus. — More frequent, and better understood is the t 
isolated paralysis of the long posterior thoracic nerve which supplies the 
serratus anticus major . This muscle, arising from the external surface 
of the eight upper ribs and being inserted into the entire internal surface 
of the scapula (basis scapulae) determines principally the position of the 
shoulder-blade; it draw's the scapula outward and forward, and in its con- 
traction holds- the scapula pressed tightly against the trunk. If the lat- 
ter movement, due to paralysis, is incomplete or no longer possible, the arm 
in raising turns the lower angle of the scapula towards the spinal column, 
the base and with it the entire scapula upward ; this causes the shoulder- 
blade to distance itself from the thorax, so that , with the arms raised for- 
ward, the scapula stand out like wings. As a rule, raising the arms 
above the horizontal is then impossible. Raising the arm up to an angle 
of 90 degrees is accomplished by the action of the deltoid ; if the arm is to 
be raised higher, the scapula must be turned around its sagittal axis and 
tightly pressed against the wall of the thorax, which under normal condi- 
tions is accomplished by the serratus anticus in connection with the tra- 
pezius. If the scapula of the patient is turned somewhat forward and is held 
simultaneously tightly against the body, raising the arm above the horizon- 
tal plane now can be accomplished without difficulty. In somu few cases, in 
spite of the paralysis of the serratus, the arm may be raised without diffi- 
culty above the horizontal plane which is accomplished by an energetic 
action of the trapezius, especially of its middle or upper portions. If the 
trapezius is also paralyzed, the arm can no longer be raised. The scapula 
in this case (i. c., in paralysis of the trapezius) shows an exquisite oblique 
position so that its inner border from within and below runs from without 
upward (swinging position, see p. 480). But also in isolated paralysis of 
the serratus, even in rest — i. c., with the arm hanging downward, a changed 
position of the shoulder-blade may be noted: High position of the scapula, 
approximation of the same to the vertebral column, and the lower angle 
of the scapula standing off from the thorax . The reason of this abnor- 
mal position may bo looked for in the fact, that in paralysis of the serratus 
anticus its antagonists, the rliomboidci, gain the supremacy and draw the 
base of the shoulder-blade towards the vertebral column and upward. The 
position of the lower angle of the scapula which stands off, is assisted by 
the increased action of the eoracobrachialis and of the short head of the 
brachial biceps, as both these muscles arise from the coracoid process. 
The primary spasmodic contraction of the antagonistic muscles of the ser- 
ratus would naturally produce a similar position of the scapula; it may 
however be differentiated from paralysis of the serratus in that in the latter 
case the scapula is easily movable passively. If both serrati are paralyzed, 
the shoulder-blades approximate almost to the point of touching. Besides 
the impossibility of raising the arm above the horizontal (which occurs in 
the majority of cases), paralysis of the serratus is further seen in the diffi- 
culty with which the arms are crossed and brought forward. An influence 
upon the respiration, due to paralysis of the serratus, is not to be observed. 
The action, which was formerly ascribed to this muscle, regarding respira- 
tory movements — in that it was said it assisted during overexertion in 
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inspiration (N. “ respirator ius cxlcrmis ” Bell) — is in all eases very sub- 
ordinate, as only the upjier portions of the muscle/ by raising the ribs, 
might have a very slight influence. 

-Etiology. — The* nerve whieli supplies the serratus is the posterior long thoracic . 
It pierces, arising from the upper portion of the brachial plexus, the scalenus medius 
and running in the axilla! y line behind the brachial plexus at the wall of the thorax, 
enters into the seiratus and distributes itself by numerous branches exclusively 
into this muscle, it is obvious that the nerve in its long course is exposed to injury. 
Therefore, in tin 1 diagnosis of seuatus parahsi*, we must look for trauma, affecting 
the region of the back of the neck and especially the region of the brachial plexus, 
to preceding pressuic of the scalenus or its neives, due to carrying heavy weights 
upon the shoulder, twisting of the muscle, by forced movements of the neck, etc. 
As the lhoinhoidei, which aie supplied by the dorsalis scapulas (simultaneously with 
the thoincic pnstciior) piciccs the scalenus medius, the first -named nerve may be very 
readily paralyzed simultaneously, which will markedly modify the serratus paralysis 
in its intensity, that is, in lessening its effects, as the antagonistic action of the 
rhomboidci will prevent, to some extent, the deviation of the scapula. If no cause 
can he found, which may he said to be (*' 11 * to the anatomical relations of the nerve, 
for paralysis of the serratus, the thought should now arise, xvhether the paralysis is 
due to infectious diseases (inllucnza, etc.) or to rheumatic infectious processes. 
Not rarely is serratus paralysis an accompanying condition of progressive muscular 
paralysis, especially of the juvenile form. 


PARALYSIS IN TIIK COURSE OF THE TERMINAL RRANUHES OF THE 

RRAC'lllAL PLEXUS 

Paralysis of the Axillary Nerve -Deltoid Muscle. — The nerve which arises from 
the posterior portion of the biachial plexus, supplies the teres minor and the deltoid. 
The paralysis of the latter muscle has practical impoitancc, and may be due to a neu- 
ritis affecting the axillary nerve, especially however may it result from fracture of the 
humerus or dislocation of the humerus, paiticulnily of the head posteriorly; it may 
also bo due to pressure from a crutch, etc. The arm can no longer be raised to a hori- 
zontal position, nor can it he moved sideways from the thorax wall (neither forward 
nor backward). Especially easy, according to my experience, may paralysis be deter- 
mined, if the arm is raised above the hoiixontal position and now is allowed to full. 
In this act, the raised ai m falls slowly to the horizontal position, but thence rapidly, 
almost resembling a dead mass, and falls against the taunk. If atrophy occurs in the 
muscle, the previous roundness of the shoulder becomes flat and is very conspicuous, 
and as the deltoid covers the capsule of the humeral aitieulation, an abnonnally 
marked passive mo\uhility of the head of the liunieius in the socket and a flail-joint 
occurs. T 11 isolated paial.\sis of the axillary nerve also paralysis of the sensory 
branches of the axillary, upon the hack and the outer surface of the upper arm, may 
be determined. (Compare Figs. 14 and 15.) 

PARALYSIS IN THE COURSE OF THE RADIAL NERVE 

JEtiology. — This is the most frequent form of paralyses in the course of 
thc 4 bracliial plexus, amt may be readily explained from the exposed super- 
ficial position of the nerve, being susceptible to pressure and trauma of 
all kinds. The nerve winds around the posterior surface of the hone of the 
upper arm from within outward and becomes superficial at the beginning 
of the lower third of the bone, then running between the braehialis in- 
terims and the origin of the supinator longns to divide in two branches 
around the external condyle of the humerus, giving off the sensory ramus 
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superfieialis and a branch for the innervation of the extensor muscles of 
the forearm, the ramus profundus. Compression of this nerve most fre- 
quently occurs during deep heavy sleep, the head being pressed against 
the underlying arm, or the arm is rested against a hard substance beneath. 
Less rarely does it occur that a crutch in the axillary space presses the 
nerve against the humerus, or that, in an extraordinarily marked contrac- 
tion of the triceps, the nerve lying upon the hone and covered by the triceps 
hrachii, cannot deviate quickly enough and in this manner is compressed. 
Further, a blow upon the arm, a fracture of the humerus and callus forma- 
tion, a chemical irritant (for example, an injection of ether in the arm, 
etc.) may injure the nerve and give rise to radial paralysis. More rare is 
a radial paralysis as the result of neuritis and rheumatic influences. 

Badial Paralysis from Lead-Poisoning.— Kspcci ally interesting in n genetic re- 
spect is a frequent form of radial paralysis— which arises ns the result of chronic 
lead intoxication. For the greatest number of eases we may assume a peiiplieral 
neuritis, for the other ]h>i lion, those occuning piimaiilv in the emu sc of the radial 
nerve due to lead -poison mg, a spinal origin. A distinct separation oi these eases 
however, according to our present \icws legarding the stiuetuie of the ueivous sys- 
tem from neurons, is no longer consistent and a dispute in reference to this subject 
is of very slight importance. According to the results of pathological research, it 
appeals that the action of lead (which like other poisons attacks eeitain isolated 
areas of the nervous system, in a manner not yet understood) as a rule, only afreets 
eeitain pciiphcial ncive fihies, larely oil the other hand, and only in severe cases, 
special ganglion-cell gioups in the anteiior horns, which innervate limited gioups of 
muscles belonging functionally together. Very probably such ganglion-cell gioups 
are present in the iutumescentia eervie.ilis, which aie intended for the innervation 
of tile extensor muscles, whereas those cells intended for the innovation of file 
biceps, brachialis into hum and supinator longus (muscles which together bond the 
toiearm) foim a gioup which is separated by some little distance. This would 
most easily explain. 1, why the supinator longus, although innovated by the radial 
neive, is almost without exception unalTeeted in a saturnine radial paialysis and, 2, 
inversely, if in exceptional eases, not the extensors blit the supinator is affected by 
the action of lead, simultaneously with it, the biceps and the hraehialis internus 
appear to be affected. An example of this unquestionably rare condition wua ob- 
served by me not long since and the brief history of the case will be rcl.iled here: 

Case of Unusual Localization of Badial Paralysis due to Lead. — F. II., vnrnisher. 
twenty-seven \ ears of age, was taken sick as an apprentice twelve years ago with 
epileptic attacks, which have since recurred at shorter or longer intervals within 
the last six months. During the last year severe colics occinrcd, and a few days 
before his admission to the hospital, diauing pains in the legs vveic nored. The motor 
power of the upper extremity did not appear to be markedly altered, the test of the 
electrical reaction of the ann muscles however, showed vei y conspicuous deviations 
from the normal. Upon the riffht side, the electrical test of the triceps and extensor 
digit, comm, with a weak constant current showed normal conditions, wheieas the 
supinator longus showed the vell-devc»Joped picture of Dell, (prominence of ACC, 
sluggish contraction), also the biceps in its lower area and the deltoid in individual 
fibres, towards the pectoral muscle. Upon the left side this very conspicuous localiza- 
tion of the changes .in reaction which favoured lead intoxication, were at least indi- 
cated in the same manner, in that the biceps in the same region as on the light side 
showed distinct DcR, the deltoid CaCC = AC(\ the other muscles showing normal 
reuction. 

Closely related to toxic radial paralvsis is the infectious form following enteric 
fever, etc. Cerebral radial paralyses are usually accompanying phenomena of hemi- 
plegia; they are very rarely isolated as the result of cortical lesions. 
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Symptoms of Radial Paralysis. — The* symptoms of radial paralysis are 
very marked, ho that there is rarely difficulty in the diagnosis provided we 
understand the distribution of the radial nerve. 

The nerve supplies the triceps and the anconeus quartus, the supinator 
longus, extensor carpi radial is longus and brevis, extensor digitor. com- 
munis, extensor digiti minimi and carpi ulnaris, further the more deeply 
lying muscles, supinator brevis, extensor pollieis longus and brevis, tlie ex- 
tensor indieis and abductor pollieis 
longus — i. e., therefore all the mus- 
cles upon the dorsal side of the 
forearm. In keeping with this, 
the hand in paralysis of the radial 
nerve in flexion, is towards the 
palmar side, in slight pronation, 
the lingers are also slightly flexed 
and the thumb is adducted (by the 
ulnar nerve ending in the adductor 
pollieis). 

The forearm cannot be placed 
in an extensor position in case the 
triceps and anconeus quartus are 
also paralyzed; above all, the hand 
and fingers cannot lie dorsal ly 
flexed ; an extension of the latter is 
still possible, hut only in the region 
of and due to the* action of the 
interossei and lmubrieales (ulnar 
nerve), i. e., an extension of both 
terminal phalanges in simultaneous 
flexion of the first phalanges. The 
thumb which is found to be in a 
position of flexion and adduction cannot lie extended (extensor pol- 
lieis longus and brevis), nor can it be abducted with force, whereas a 
partial separation of the thumb from the index finger is still possible, due to 
the action of the abductor pollieis brevis (median nerve). 

Description of Radial Paralysis. — The paralysis of the extensor digit or urn com- 
munis is seen, beside** from the fact that it is impossible for the patient to extend the 
lingers, also in that the grasp of the hand is weakened. By the change in the posi- 
tion of the hand as a result of paralysis of the radial nerve, the points of the inser- 
tion of the flexors has become closer, their action therefore less powerful than in 
simultaneous extension, and this is also true- regarding the action of the abductors 
and'Udductors of the Angers. Hup mat ion of the forearm is impossible, on account of 
paAtlysis of the supinator brevis; however, this loss of supination, due to the pre- 
viously mentioned muscle being affected, can only he noted provided the arm is 
brought into an extensor position, as in a simultaneous flexion of the forearm the 
supination of the hand is brought about by the biceps (musculo- cutaneous nerve). 
The paralysis of the supinator longus is shown in the absence of contraction of the 
muscle, which can ho noted if the forearm is forcibly flexed, after it has been 
brought into a median position between pronation and supination. The action of the 
supinator longus consists in flexing the forearm, in a half-pronated supinated posi- 
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lion, whereas the muscle assists supination but little and only provided a ro ar Wri pro- 
rated position of the forearm has been previously assumed. 

Very frequently paralysis of the radial nerve is also conspicuous, from 
a marked atrophy of the extensor muscles, so that the dorsal surface of the 
forearm appears to be completely flattened; with this, as an expression of 
trophic disturbance, nodular enlargements appear at the carpal and finger 
joints and in the course of the tendons of the extensors. By no means con- 
stantly, but in a certain number of ca^s, besides the very pronounced motor 
paralysis, there is a diminution of sensation in the distribution of the 
radial neyve, i. e., in paralysis of the radial nerve high up — anaesthesia upon 
the dorsal surface of the first two fingers and upon the radial border of the 
middle finger. (Compare Fig. 15.) 


PARALYSIS IN T1IE COURSE OK T1IE ULNAR NERVE 
Paralysis of the Ulnar Nerve. — Pa rah sis of the ulnar lieivc, upon the whole, 
is rarely due to trauma or compression of the neive (crutch picture, sleeping upon 
the underlying arm, pressure ii|M>n the elbow — usual in certain occupations: In glass 
blowers, xylographeis and others — further from wounds, compulsions, etc.), neu- 
litis and rheumatic conditions or to infectious diseases (enteric fever, syphilis). 
The result of paralysis of this nerve however is noted in certain muscles which 
atrophy and cause functional weakness, which is frequently seen in a the clinical pic- 
ture of piogressive muscular atrophy. The paralysis is charactciizcd by a disturb 
inns 1 in the use of the muscles supplied hv the ulnar nerve: The llexoi carpi ulnaris 
(the inner half), the flexor digitnrum piofundus, the palmans brc\is, the llexoi, 
abductor and adductor digit, mill., the uilcrassci, partly the lumhricales (the fourth 
and usually also of the third) and finally of the adductor pot fins. 


The ulnar flexion of the hand is therefore limited, as well as the flexion 
of the finger in the end phalanges, especially 
of the last linger, but also the flexion of the 
fingers in the 1 terminal phalanx, on aeeount 
of paralysis of the Inmbrirales and inter - 
ossei, the latter in fact producing the 
most characteristic phenomenon in the 
picture of parahsis of the ulnar nerve, 

As the combined ac- 
tion of the inter- 
ossei and lumhri- 
cales (llexion of the 
terminal phalanges, 
extension of the mid- 
dle and end pha- 
langes ) disappears, 

the antagonists gain 
(in paralysis of the 
ulnar in the lower 
half of the tract of 
the nerve in the forearm after the branches have lx»en given off for the 
flexor digitoruni profundus and especially also in progressive muscular 
atrophy) the upper hand ( the extensor digitoruni communis and the flex- 
ores digitor.), so that the well-known claw position of the hand appears. 



Fig. 23. — Position of tuk Hand in Ulnar Paralysis. 
(Cask of Traumatic Paralysis). 
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In both last fingers the claw position is more marked than in the first 
and second finger, the lumbricales of which arc supplied by the median 
nerve. By paralysis especially of the inlerossci, separation of the fingers is 
impossible ; the little finger has entirely lost motion and the thumb can no 
longer be adducted. The paralyzed muscles become atrophic, the spaces 
between the bones in the middle of the hand are empty and show deep 
grooves, the ball of the little finger loses its roundness and thickness and 
the hollow of the hand , especially as a result of the atrophy of the lumbri- 
cales, shows conspicuous f taUening . 

In case the para I \ sis affects the sensory cutaneous branches of the 
ulnar ncr\e, the hack of the hand will show almost exact anesthesia of 
the ulnar half, in the \ola maims the smaller half (the little and the 
ulnar side of the ring linger) (compare Figs. 11 and 15) will he 
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PA R A LYRES IN TIIK COt'RNE OK THK 
MEDIAN NERVE 

Paralysis of the Median Nerve. — The median 
Hctr* >plics Ih ) t I i pronators, and the following 
muse The llexnr carpi radiali*, the flexor digit or, 
huhli and the radial li.ilf of the flexor digit, 
profundus, tlu flexor poll iris loiigus and all the 
muscles of tlu ball of the thumb, except the ad- 
ductor pollieis (ulnai liene) ; also the (iist and 
second hituhrieales are in- 
nenated by the median 
nerve. Regarding u'twloyi/, 
wliat lias been said of ulnar 
" A pa ral\ sis is also true here; 
;j\ of the excessive use or eom- 
Jpression of the nerve in cer- 
J tain occupations by which 
median paralysis is acquired 
J there should be specially 
mentioned: The paralyses of 
milkers, lock-makers, etc. 


Radial flexion of the hand (flexor carpi radialis) is weakened, as well 
as flexion of the fingers in the second and third phalanges (the end 
phalanges by the flexor digit, prof., the middle phalange's by the flexor 
digit, suhlimis), whereas the terminal phalanges may be flexed by the in- 
terossei (ulnar nerve) which accounts for the fingers frequently being 
held in the lumbrieales-intcrosscus position. The flexion of the* latter of 
the index and middle lingers, is partly retarded, namely the end phalanges 
by the action of the flexor digit, prof, (the inner half being supplied by 
the ulnar nerve); flexion and opposition of the thumb are quite impos- 
sible. The thumb is permanently extended (radial nerve) and adducted 
against Hie index finger (ulnar nerve). This is called “the ape hand/’ 
Pronation of the hand is naturally prevented. 

If paralysis extends to the sensory fibres of the median nerve, nnaps- 
thesia of the vola manus occurs, from the articulation of the hand to the 
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linger tips, and especially in the thumb, index and middle fingers, and on 
the radial side of the ring finger; simultaneously I Iu> dorsal surface of the 
end phalanges of these* fingers becomes anasthctic, especially ilie summit 
(compare Fig. 15). Trophic disturbances: Pemphigus \esides, exfoliation 
of the nails, smoothness of the fingers (“ lustre linger**") is also noted in 
above fingers and thumb. The paralyzed museles of the llexor surface of 
the forearm and the hand atrophy, especially docs fhr ball of the thumb 
lose its round ness ; in passing, it may be observed that in the pathological 
picture of progressive muscular atrophy just this last-mentioned thinning 
of the bull of the thumb is the most conspicuous symptom in the first stage 
of the disease. 

Tlie sensory nml motor fibres of tlie median nerve are by no means always uni- 
formly strongly affected in paralysis ot the median lieno. The sensory as well as 
the motor functions in the course ot the median nerve, in spite of a severe lesion of 
the nerve, may he letained upon one side. Ibis apparently depends upon an anasto- 
mosis, a communication of the mutton and ulnar nans, which allows a vicarious 
function of thcii libies among each other. 

COM HI NK1) PARALYSES OF T1IK NERVES OF THE ARM 

Combinations of vniious individual paralyses in the course ot the nerves of the 
upper cxti entity may l»o easily recognised accoiding to the diagnostic eiiteria given 
above. They are mostly the lesult of trauma due to the exposed position of the 
brachial plexus (luxation of the shoulder, etc.) ; according to the one or the other 
nerve trunk not being a fleeted or but slightly implicated, the picture of paralysis 
in the individual ease will vaiv greatly. 

Duchenne-Erb’s Paralysis. — A certain constancy in form and appearance is 
shown by a relatively tieijiient paiahsis in the course of the brachial plexus; it 
was lirst descnbcd bv Diielicime in children, which were horn with the aid of in- 
struments (** ohstelnc p.iM "j. 'fraction of tlie shoulders, forcible loosening of the 
arms, slipping ot the toiceps towards the neck, these are usually the direct causes 
of a compicssioii of the plexus and of the paralysis in (piestion. This later afreets 
the deltoid, biceps, hiar hi.ilis inteiniis and supiiiatoi ]oiigus,eveittually also the infrn- 
Rpinatus and teies minoi. Hut other causes are also dcsciibed by Erb as a source 
of this special tonii ot paralysis (trauma affecting tlie shoulder, tumours of the 
neck and in the vicinity of the vertebra, neuritis, iheiniiatie influences). Eib was the 
first to give a satisfactory explanation. The fibres ot the nerve (the axillary, mus- 
culocutaneous mid a part of the isidial nerve), that supply these muscles, enter the 
brachial plexus by its loots, which are formed by the filth and sixth cervical nerves. 
If now a point in the brachial plexus is affected by lesion, in which these fibres 
still lie together, a paralysis of the previously mentioned muscles is the result (sup- 
plied by various neive trunks) ami Erb succeeded in finding a point in the neck, 
above the clavicle, between flic scalenii in winch faradaic irritation produced a gen- 
eral contraction of these muscles. The paralysis of the deltoid, biceps, brachial is 
internus and supinator longus is always most markedly developed; besides there are 
usually pareses in tlie super- and infraspinatus (.suprascapular nerve), tores minor 
(axillaiy nerve), supinator btevis (radial, nerve) and in the tiact of the median 
nerve. The sensory disturbances contrasted with the motor arc ill defined, espe- 
cially is anesthesia absent in the peripheral parts of the arm. Aeeording to obser- 
vations conducted in my clinic and observed and analyzed by *1. M tiller, it is likely 
that the upper roots of the brachial plexus supply the motor fibres for the shoulder 
and upper arm, the two lower loots (the eighth cervical nerve and first dorsal nerve) 
those for the low’or arm and the hard, and that this occurs without relation to the 
peripheral trunks ot the arm; further, that the sensory nerves foi the peripheral jiarts 
of the arm arise in the two lower roots, 'whereas tlie upper roots add but few sensory 



492 DISEASES OF THE MOTOR NERVES 

fibres to the plexus (the cutaneous, axillary, and perhaps also the lesser cutaneous 
nerve). 

Klumpke’s Paralysis. — We should expect, that in paralysis of the lower roots of 
the brachial plexus , atrophic paralysis of the forearm and hand , especially of the 
tlienar and hypothenar and of the interoHsci muscles, as well as antrsthesia below 
the elbow joint would be noted. It is still further characteristic that, besides these 
phenomena of motor and sensory paralysis, in the tract of the lower roots of the 
plexus disturbances on the part of the sympathetic arise: Myosis and narrowing of 
the palpebral fissure. 'Die oculo-pupillary symptoms depend, as Klumpkc has shown, 
exclusively upon a lesion of the communicans nerve of the first dorsal nerve; they are 
therefore entirely absent in Duchcnne-Krb’s parulysis. 


PARALYSES IN THE COURSE OF THE DORSAL NERVES 

Paralyses in the eourse of the muscles supplied by the dorsal nerves (the deep 
muscles of the hack, which have the function of extending and keeping creet the 
vertebral eolunin, us well as those of the intercostal spaces and abdomen) rarely 
occur isolatcdly, as frequent as is their combined paralysis in affections of the spinal 
cord. 

Paralysis of Extensors of the Baok. — Paralytic kyphosis develops in paralysis of 
the extensors of the back upon lx>th sides, forward bending of the body and the inabil- 
ity to straighten the body and hold it in this position. The vertebral column bent 
jKwtcriorly and uniformly rounded, is found to be straight or may easily upon passive 
movements be straightened, in contrast to those eases in which kyphosis is due to dis- 
ease of Ihc vcitcbne or due to muscular contractures. In unilateral para lysis, para- 
lytic scoliosis is noted ; especially characteristic is the picture of paralysis of the 
extensors of the back cover my the lumbar region. Owing to the relatively great mova- 
bility of the vertebral column in the region of the* loins, the stiffening of the verte- 
bral column requires special muscular action in the erect posture, principally on the 
part of the extensor dorsi communis. If this muscle is paralyzed, an im]>ortnnt 
link is absent for straightening the liody to the erect position. The body would fall 
forward; to prevent this the upper part of the laxly is bent strongly back and the 
abdomen is protruded forward. If the patients bend forward they fall over, due 
to paralysis of the muscles of the loins and can no longer assume the erect position, 
excepting they place their hands upon the knee and alternately bring the hands 
higher and higher up the thighs actually “ climbing up ” in this manner, until finally 
by bending backward of the upper body, they again reach the old equilibrium re- 
quired for standing erect; the walk is waddling. In sitting straight the faulty stiff- 
ening of the vertebral column and insufficient balance of the trunk is shown in that 
the patients have a tendency to fall forward, and that the vertebral column in the 
lumbar region shows kyphosis. 

Paralysis of the Abdominal Muscles. — The diagnosis of paralysis of the abdom- 
inal muscles is not difficult. If the paralysis is bilateral , it is noted by the follow- 
ing symptoms: Flaccid abdominal walls, tympanites, weakness of the abdominal press 
in the various expiratory acts, especially in coughing, hawking, and in defecation and 
so on. As the contraction of the abdominal muscles may bend the trunk forward, it is 
obvious that in paralysis of these muscles, the erection of the body from the horizon- 
tal position is extremely difficult. In unilateral paralysis, as the result of energetic 
expiration, the umbilicus is drawn towards the normal side, and the lateral turning 
of the trunk towards the side of paralysis is impaired. 

PARALYSIS IN THE COURSE OF TnE LUMBAR AND SACRAL NERVES 

Paralysis limited to individual lumbar and sacral nerves, in the region 
of the lower extremity, as opposed to the markedly distributed paralyses 
due 1o mitral causes (especially by disease of the spinal cord) of all the 
nerves of the lower extremity, is of secondary clinical importance and 
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upon the whole, of very rare occurrence. A few diagnostic main points 
will be sufficient, which will denote paralyses in the course of the crural 
nerve and the obturator as well as of the gluteal nerves and of the sciatic 
nerve, respectively of the main branches of the latter. The diagnosis is 
based upon the observation of the absence of function of the muscles sup- 
plied by the paralyzed nerve; the sensory disturbances which usually ac- 
company the paralysis may bo easily determined regarding their distribu- 
tion according to the rules laid down in the description of the sciatic nerve, 
and according to Figs. 19 and 20. 

PARALYSIS OF THE CRURAL NERVE 

This nerve supplies during its course in the pelvis the psoas muscle 
and the iliac muscle, after its exit below Pou part's ligament, the muscles 
upon the anterior surface of the thigh, except the adductors and the gra- 
cilis. Therefore, in paralysis of the nerve, the flexion of the thigh (in 
fixing the thigh) and the erection of the trunk (the iliopsoas, pectineus, 
and rectus lemoris) is hindered. The extension of the lower part of the 
thigh — i. e., the extended lifting of the same anteriorly (the quadriceps) 
— is impossible . Walking, standing, in short all complicated movements 
of the lower extremity are hindered to a marked degree or entirely sus- 
pended, especially if a bilateral paralysis be present. In a simultaneous af- 
fection of the sensory branches, anaesthesia occurs in the lower two thirds 
of the anterior surface of the thigh, in the entire anterior region of the 
knee, and (saphenous nerve) along the inner surface of the lower thigh at 
the inner border along the course of the foot up to the large toe (compare 
Fig. 16). 

PARALYSIS OF THE OBTURATOR NERVE 

This nerve supplies, besides the obturator externus, the adductors and the gra- 
cilis, as well as the skin along the inner surface of the lower two thirds of the thigh 
up to the knee. Resides anaesthesia in the last-mentioned cutaneous area, there is 
seen in this very rare paralysis, besides what has been mentioned, parol yah of the 
adductors — the patients can no longer close the thighs tightly noi can they cross 
them (adductor muscles) ; the inward turning of the tibia and flexion ot the knee 
(gracilis muscle) und turther the outward rolling of the thigh (obturator externus) 
are but slightly impaired, as these functions are supplied by other muscles and other 
nerves. 

The paralysis of the obturator nerve is important in so far as this nerve may 
be injured in other ways than the usual {etiological ones (trauma, fracture of hone, 
neuritis, etc.), as the head of the child inira jxirtinn , or an ineaieerated hernia, may 
compress this nerve*. 

PARALYSIS OF THE GLUTEAL NERVES 

The superior and inferior gluteal nerves arising from the sciatic plexus supply: 
The superior nerve, the following muscles, glutud medius and minimus, the pyriformis, 
and the tensor fascia* later; the inferior nerve, the gluttriis niaximiis and with a 
branch which is not always present, the outward rotators of the thigh (the obturator 
internus, gemelli, quadrat us femoris). The paralysis of the latter nerve besides pro- 
ducing difficulty in the outward rotation of the thigh, gives rise above all to impos- 
sibility in raising the lower extremity from the trunk (the principal function of the 
gluteus maximus) and in standing upright to fix the thighs und the ischium lat- 
erally and posteriorly. The paralysis of the superior gluteal nerve especially 
hinders the action of the gl uterus medius and minimus — i. e., the adduction 
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and the rotation of the thigh inward (and outward) ; the function of the glutaais 
maximufl which in assisted by thcglutwus mediiiH would alqp be dillieuit in a paraly- 
nin of the superior glutums alone. According to thin, the result of pnralyniH of the 
gluteal nerven would always cause dixtui bailees in standing and walking; atrophy of 
the paralyzed muscles is usually noted at a glance. 

An a rule paralysis of the gluteal nerves is only a part phenomenon in general 
paralysis of the sacral plexus, respectively of the sciatic plexus, the principal branch 
of which, the sciatic neive, as a result of its long and exposed course, is more fre- 
quently paralyzed alone, partly completely and partly in its individual branches. 

PARALYSIS OF THE SCIATIC NERVE 

The sciatic nerve in its exit from the pelvis gives off branches to the outwrard 
rotators of the thigh (gemelli, quadrat us femoiis, etc.), further beyond in its 
course upon the posterior surface of the thigh, branches to the semitondinosus, semi- 
mem bra 110 s us, and bleeps femoiis, and divides at about the* middle of the thigh into 
two large terminal branches, the peroneal , and tibia l nerres . The petoneal nerve 
supplies Ihe muscles upon the anterior surface of the loirer leg and the dorsum of the 
foot , viz., the tibialis antieus, the extensor digitorum. conn nun. longus et brevis and 
the hallucis longus et brevis, and the three peroneal muscles ( peroneus longus, brevis 
and tertius). The tibia I ncrr< mncivuics all muscles upon the posterior surface of 
the loirer leg and the plantar surface of the fool , especially the gastrocnemius, soleus, 
plantaris, poplitcus, tibialis posticus, flexor digit, et halluc. longus and the small 
muscles of the sole of the foot (the intcrossci, lumhrieales, abductor et adductor 
hallucis, flexor digitor et hallucis bie\is, etc.) The cutaneous ana supplied by the 
peroneus is the outei and posterior surface of the lower leg, as well as the back 
of the foot, except the lsudeis (the inner one being supplied by the saphenous nerve 
branch of the cnnal none, tin* outei by tin* suialis. a branch of the tihiul nei\e) ; 
the cutaneous twigs of the tihiul nerve find their terminal distiihution upon the sole 
of the foot and heel (compii'c Figs. 1!) and 20). 

The phenomena arising from paralysis of the sciatic nerve and its 
branches, besides amesthesia in the last-mentioned cutaneous area, are as 
follows : 

Peroneus Paralysis. — In an isolated paralysis of the peroneus nerve , 
the musculature of the anterior surface of the leg is paralytic , eventually 
atrophic. Dorsal flexion of Ihe fool is suspended ; the point of the foot 
hangs ilaccidly, and in walking scrapes upon the floor: this diiliculty in 
gait is somewhat corrected by the fact that the patients flex the leg 
higher up and with this, lift the foot from the floor. The diiliculty in 
dorsal flexion of the foot is due to the paralysis of the tibialis antieus 
and peroneus tertius, also of the extensor hallucis and of the digitor. 
comm, longus. The toes cun no longer he extended (extensor hallucis 
and digit, comm, long., extensor digit, and halluc. brevis). The adduction 
of the foot and lifting of the inner border of the foot become somewhat 
ditlieult (tibialis antieus with intact condition of the tibialis posticus sup- 
plied by the tibial nerve) ; lifting the external border of the foot is im- 
possible 1 (all the peronei muscles) and ulso the abduction of the foot 
(peroneus longus and brevis), no longer especially in its position of plan- 
tar flexion. 

Paralyftis of the peroneus nerve Is comparatively frequent not only in peripheral 
neuritis but also in tabes, progressive paralysis and poliomyelitis; besides trauma, 
prolonged forced kneeling in which the markedly tense tendon -of the biceps femoris 
may compress the peroneus nerve against the head of the fibula, etc., give rise to 
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peroneus paralysis and it may also arise from a lesion of the trunk of the sciatic 
in toto and be more prominent than paralysis of the tibia I nerve, (lerhardt, dr., has 
lately endeavoured to give an explanation for the greater frequency of lesions of the 
peroncus nerve. It was shown in his experiments that the Deli, in the peroneus 
nerve occurs more rapidly than in the muscles innervated by the tihial nerve, that 
peroneus paralyses arise isolately from injury to the ganglion cells in the spinal 
cord, and finally that aftcT paralysis of the muscles of the extensor side of the leg, 
these muscles more rapidly lose their contractility than the llexors. The assump- 
tion therefore appears to be justified, that in the course of the sciatic nerve similar 
conditions occur, as we have seen in the branches of the interior laryngeal nerve in 
connection with the lessened power of resistance of the nervous branches leuding to 
the posterior cricoarytenoid muscles. 

Paralysis of the Tibial Nerve.—// the tibial nerve is imralyzed , the 
muscles upon the posterior surface of the lower Icy arc fmralyzed and 
atrophic . the '‘extension ” primarily , i. o., the plantar flexion of the fool 
is suspended (gastrocnemius, soleus, plantaris, tibialis posticus. with re- 
tained function of the ]>eroneus longus and brevis) and also the flexion 
of the iocs (flexor hallucis and digit, comm. long, ct brevis) and the 
lateral movement as well (interossci, abductor and adductor ballueis, and 
abductor digit, min.). 

While in the course of paralyses of the peroneal and tibial nerves con- 
tractures of the antagonists of the paralyzed muscles and secondary changes 
in the joint arise, there occur anomalous positions of flic feet — paralytic 
flat-foot, point-foot, club-foot, and heel -foot. 

Sciatic Paralysis. — In paralysis of the trunk of the sciatic , there occur, 
besides the phenomena of paralysis of the peroneus and tibial nerves, also 
the results of paralysis of the muscles supplied by the sciatic, from its exit 
out of the pelvis and in its course upon the posterior side of tin 1 thigh 
and its branches. Accordingly there is a hindrance m the outward rota- 
tion of the thigh (pyriformis, obturator int.. gemelli, etc.), further draw- 
ing in of the lower leg against the thigh, and farther on, after the leg has 
been fixed, the raising and stretching of the trunk (biceps femoris, semi- 
tendinosus, and semimembranosus). 

The diagnosis of paralysis of the sciatic nerve and its branches ac- 
cordingly is not difficult, provided the anatomical relations and the inner- 
vation of the individual muscles of the lower extremity is sufficiently 
understood. The diagnosis becomes more simple by remembering that sim- 
ultaneously with paralysis of the muscles, as a rule as the result of the 
lesion of the cutaneous branches of the sciatic, respectively of the peroneus 
or tibial nerves, localized anesthesia occurs, the distribution, respectively 
limitation, of which gives a certain control for the correctness of the local 
diagnosis of the paralyzed muscles. 


SPASM IN THE COURSE OF MOTOR NERVES 

Preliminary Remarks. — In contrast to paralytic conditions, wo understand by 
“ spasm ” abnormal muscular contractions due partly to physiological irritation, 
being an expression of the increased reaction of the motor nerves, partly to a patho- 
logical reaction affecting the nervous system. On account of the type in which spasm 
arises, several varieties may be noted, which must be considered in diagnosis: 
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Tonic spasm, i. o.,inore or 1 <*hh prolonged contract ion of the muscles, in contrast to 
clonic spasm, in which contractions of l>ricf duration alternating with flaccid condi- 
tions of the muscles occur ; in the former spasm, the muscular areas affected are rigid, 
in clonic spasm the picture of “ muscular twitching ” occurs. Diagnostically, we may 
differentiate certain modifications of the two forms of spasm: Cramp , by which we 
understand severe painful tonic muscular contractions usually of brief duration, fur- 
ther cataleptic spasmodic conditions , i. e., a widely diffused tonic rigidity of a slight 
degree, so that the extremities arc retained by the patient in the position into which 
they have been easily placed by passive movement. By the expression cramp we 
designate conditions usually limited to individual muscles; we speak of convulsion 
when (clonic) spasms are distributed and are w r ell marked, if the spasm is limited 
to particular muscle groups which under normal conditions produce a common action, 
we speak of coot dina ting spasm , and in cases in which these occur against the will 
of the patient, and in a disturbing manner w T e speak of “ constrained movements .” 

The diagnosis of spasm in general gives rise to no difficulty — neither the recog- 
nition of the spasm as such, nor its seat. In the latter respect, regarding the 
diagnosis, all that has been said of the individual paralyses is true also of the 
diagnosis of spasm. More difficult to decide is the question regarding the origin of 
the latter, in the individual case, whether the cause producing spasm nets centrally 
or in the peripheral course of the nerve <i: whether directly or re/lexly the motor 
nerves arc irritated, and whether in the latter case an increase of irritability in the 
reflex arc or an absence of the inhibitory fibres produces the spasm. Unfortu- 
nately for diagnosis, w r e have as yet no ccitain different io-diagnostic points regard- 
ing this. Especially is this true, in deciding the question whether the spasm be of 
a central or peripheral origin, and, speaking generally, there is still a great deal 
W'hieh has as yet not been satisfactorily explained relating to spasm. To describe 
the clinical pictures under which spasm of the individual muscles arise in extenso , 
after w*e have described the absence of function of the various nerves individually, 
would 1 m* decidedly tiresome: no doubt it will be sufficient in the following chapter 
to descrilM* the most important and most frequent forms of spasm, dwelling especially 
upon the principal diagnostic phenomena. 

SPASM IN THE COURSE OF THE CRANIAL NERVES 

Masticatory Spasm. — Spasm of the motor portion of the trigeminus, 
trismus . Tonic and clonic spasms arise in tlie region of the muscles of 
mastication ; in the former instance the rows of teeth are tightly pressed 
together (lockjaw, trismus ), and the muscles of mastication arc palpable 
as hard, Ixmrd-like masses. If the external pterygoid of one side is af- 
fected alone by tonic spasm, the lower jaw will be pushed to the opposite 
side, as in a case that I saw not long ago, so that the low r er row of teeth 
will he external to the upper row. Tf the spasm is clonic, grinding of 
the teeth occurs, and in clonic spasm of the inasseter, temporal and in- 
ternal pterygoid muscles, chattering of the teeth. The spasm of the mus- 
cles of mastication is mostly of a reflex nature, induced by irritation of 
the sensory fibres of the trigeminus; it arises in the course of hysteria, 
epilepsy, and meningitis, and is especially also an accompanying phe- 
nomenon of infectious tetanus. 

Facial Spasm. — Facial spasm ( tic convulsif ), the most frequent of the 
spasms affecting the cranial nerves, involve partly the entire facial nerve 
and partly individual branches of the same ; the spasm may show the tonic 
or clonic type. The partial spasms affect the corrugator and the zygomatic 
muscles (risus sardonicus), but most frequently the orbicularis palpe- 
brarum (lid spasm). If we are dealing with a clonic form of spasm, the 
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eyelid will be alternately closed and opened, the result being a spasmodic 
blinking (nictitation) ; the muscles of the forehead may also take part in 
this process. It is usually of a reflex nature, as well as the more frequent 
tonic spasm of the orbicularis ( blepharospasm ), which occurs frequently 
in the course of various diseases of the eye and in supraorbital neuralgia, 
by the effect of glaring light, psychical emotions, etc. The spasm is char- 
acterized by a continued firm closure of the lids independent of the will 
of the patient, and may last from minutes to hours; by pressure upon 
certain areas (“pressure points") however (at the supraorbital fora- 
men, upon the mucous membrane of the teeth, upon the mastoid process, 
upon the cervical vertebra", upon the brachial plexus, etc.), the spasm may 
often be instantly relaxed ; in other cases these pressure points are absent. 

Diffuse facial spasm is for the most part clonic in character. In this 
condition, there is a frequent interchange, at one time one facial muscle, 
at another time another being in lightning-like contraction, so that patients 
affected by this spasm show the most curious grimaces. Besides the mim- 
ical facial muscles, the muscles of the palate, supplied by the facial nerve, 
may be affected by the spasm, as I had an opportunity of observing in a 
case. In the affected patient, during the spasm, the soft palate rose, and 
the uvula contracted almost to the point of disappearance.- According to 
another observation of mine, the appearance of increased salivation may 
be the result of facial spasm. Causes of tic convulsif are cold, irritation 
of sensory nerves, neuralgia of the fifth nerve, trauma of all kinds, also 
focal affections or irritations of the cortex of the brain, especially of the 
anterior central convolution. In a case of Schultze's, an aneurysm of the 
vertebral artery, which irritated the facial trunk lying contiguous to it, 
was the source of a clonic facial spasm. Occasional causes for the appear - 
atice of the spasm are: Psychical emotions, active muscular movements, 
dosing of the cudids, speaking, etc. A tonic facial spasm is also occa- 
sionally noted in which the entire face* or the affected half of the face 
shows tonic spasm, the tension markedly affecting the patient and pro- 
ducing a staring expression, the palpebral fissure becoming smaller, the 
forehead permanently wrinkled, and the angle of the mouth appearing 
drawn or displaced, etc. 

Spasm of the Spinal Accessory. — Spasm in the course of the accessorius { torti- 
collis nodding spasm). The diagnosis of this spasm is easy, in the majority of 
cases, as the spasm only occurs in two muscles, the sternocleidomastoid and the 
trapezius. The spasm is due partly to reflex causes, also directly to irritation of the 
spinal accessory nerve in its entire course in the brain, in the medulla oblongata, 
(diseases of the cervical vertebra*) up to the point of its distribution in both the 
previously named muscles. The clinical picture varies, according to whether the 
sternocleidomastoid or the trapezius are affected separately or both arc simulta- 
neously implicated in the spasm. 

In unilata'al clonic spasm of the sternocleidomastoid there is twitching of the 
head and with every contraction the head is turned to the normal side while the 
chin is lifted; in unilateral spasm of the trapezius the head is retracted inter- 
ruptedly backward and outward, the shoulder is raised backward and upward. Jn 
bilateral clonic spasm the head will be drawn alternately backward and forward and 
will be allowed to fall Imck with a simultaneous rise and fall of the chin, which 
gives rise to the nodding movements, which however may also be produced by spasms 
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of other muscles of the neck, especially of the various recti capitis (see below) 
(nodding spasm, salaam spasm). 

If there l>e tonic contraction of the .sternocleidomastoid in a one-sided affection 
the following well-known picture will occm : Notation of the head and face and ele- 
vation of the chin to the opposite side, and a loitering of the ear towards the irri- 
tated side i with this the spasmodically contracted muscle stands out as a hard 
cord at the neck (caput ohstipum spastica m ). Jn a simultaneous spasm of both 
sternocleidomastoid muscles, the face with the chin will bo raised directly upward, 

the occiput ictracted towards 
the back of the neck (only 
in veiy marked spasm can 
the head be brought some- 
what forward and down- 
waid by a bending of the 
eeivieal vertebra*). 

In tome spasm of the 
trapezius , if the affection bo 
unilateral, the shoulder is 
laised, the shoulder-blade 
approaches the spinal col- 
umn due to the action of the 
middle pmtion of the mus- 
cle, and is fixed by the 
strong muscular contraction, 
and e\entually finally the 
head also drawn backward 
and out w aid (towards the 
affected side). In bilattral 
tonic spasm there result: 
Elevation of both shoulders, 
retraction of the shoulder- 
blade tow aids the vertebral 
column, and film fixation of 
the same. A backward dis- 
placement of the occiput in n 
straight line against the 
back of the neck. If the 
spasm be limited to the cla- 
vicular portion of the trape- 
zius as was already obsened by Ducheiinc, and 1 myself noted in a case (see Fig. 25), 
there results a simple lateral inclination of tlip head to the affected side: with this 
the sternocleidomastoid of the opposite side springs plainly fonvard showing its 
contours (compare Fig. 25 on the right side), quite in contrast to spasm of the 
sternocleidomastoid, in which the muscle .appears as a hard cord upon the side on 
which the head is inclined. 
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Spasm of the ligpogtassal net re, spasm of the tongue. Isolated spasms in the 
course of the hypoglossal nerve arc rarely obseivcd. They are characterized by 
unilateral or bilateral clonic contractions, rapid forward and backward drawing of 
the tongue, hailing ami dancing movements of the tongue, or by tonic contraction 
of individual parts of the oignn. This causes difficulty in speech, in chewing, and 
occasionally, if the tongue is spasmodically retracted posteriorly, also difficulty in 
respiration. Spasm of the tongue may result from cerebral affections; especially 
frequently, however, it is an accompanying phenomenon of hysteria, chorea and of 
stuttering spasm. It may also occur reflexly in connection with neuralgia of the 
fifth nerve, diseases of the teeth and gums, etc. The picture of the spasm is so pecul- 
iar that a confusion with other mot hid conditions is not easily possible. 
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SPASM IN THE COURSE OF THE CERVICAL NERVES 

Spasm of the Muscles of the Back of the Neck. — Spasm of the muscles of the 
nape of the neck ami of the arm are rare conditions and practically of very little 
importance on account of their extreme infrequency. 

Spasm of the splenius (posterior branch of the If. ceivical nerve, anterior 
branch of the III. and V. cervical nerve). The muscle runs a Ion# the posterior por- 
tion of the neck in the direction of the trapezius and sternocleidomastoid of the 
opposite side; on account of its insertion and peculiarity of position (spines of the. 


Muse, biventer cervicis 


Muse, splenius capitis 


Muse. spl. colli 
Levator anguli scapula 1 


Fio. 2»s -Dirkoihin ok tiik Splenic* Mihclk Compared with the Trapezius and 
SiLHNoeLkiDOMAMoiD Misu.fcs ( After Lust hk.n 

four lower conical \ertobrse, and two upper dois.il \eitehra*. Insertion into the 
mastoid process and the oilier third of the middle oblique line of the occiput) the 
muscle, in regard to lotating the head, respectively of the face, is the antagonist of 
both of the muscles of the same side and the “ partner” of the latter of the oppo- 
site side (Fig. 20). It tonic or clonic spasm occurs, the head takes the same deviat- 
ing position (variety of tile caput obstipum spasticurni as in spasm of the sterno- 
cleidomastoid and trapezius, *o that the head inclines to the shoulder of the allected 
side, the faev hoicerer is rotated not ton aids the healthy hat Innards the affected 
side. The contracted muscle may be felt between the sternocleidomastoid and tra- 
pezius at the upper part of the neck ( Fig. 20). 

Spasm of the oblii/inis capitis wfninr (posterior branch of the 1. cervical nerve). 
The muscle arising from the spinous process of the axis and inserted into the trans- 
verse process of the atln* rotates the atlas, besides the head, around the alveolar 
process of the axis, in a horizontal direction, so that the face is turned towards the 
opposite side; with this, however, the chiti is neither raised nor the mastoid process 
dtairn doirmrard. This position is more or less permanently maintained in tonic 
spasm and there is resistance in the attempt at passive movements to straighten the 
head; in elonie spasm the head is tunied towards the aired ed side with alternating 
rotatory movements ( licrotatoire , rotatory spasm). 

Spasm of the rhomboid ri (dorsal scapular nerve from the upper root of the 
brachial plexus, V. cervical nerve). The rliomboidei from the middle of the spinal 
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column running obliquely downward and outward to the base of the scapula, draw 
the shoulder-blades inward and upward. If these muscl& are affected by tonic 
spasm, they lift the lower angle of the shoulder-blades and thus approximate the 
inner border (basic scapula) of the spinal column, causing the shoulder-blade to lie 
tightly against the thorax. The contracted muscle muy be felt as a hard mass 
between the shoulder-blade and the spinal eolumn. 

Spasm of the levator anguli scapulw (dorsal scapular nerve and anterior 
branch of the IV. cervical nerves). The muscle, running from the transverse process 
of the three upper cervical vertebra downward and outward to the upper inner bor- 
der of the scapula, draw's in contraction the sliouhler-blade, especially its upper 
inner ungle, upward. If the muscle is spasmodically contracted the shoulder appears 
to be markedly raised, the neck bent towards the affected side and the muscle rises 
as a mass in the deep supraclavicular fossa at the anterior border of the trapezius. 
As this muscle is innervated by the same nerve as the rhomboidei, the spasm of the 
levator is occasionally accompanied with a spasm of the rhomboidei, or also occa- 
sionally by spasm of the trapezius, which similar to the levator scapula receives 
branches from the IV. cervical nerves. 

8pasm of the deep muscles of the hack of the neck, especially of the posterior 
recti capitis, of the superior oblique capitis, of the biventer et com plexus, can no 
longer be discerned as isolated contractions of individual muscles. Unquestionably, 
however, they are found to be bilaterally in tonic contraction in opisthotonus, in clonic 
contraction in nodding spasm, in which latter condition veiy probably the recti 
capitis antici play the principal part. 

The most important of the spasms arising from the upper cervical 
nerves are those taking place in the course of the phrenic nerve (4 cervical 
nerve), producing spasm of the diaphragm , the diagnosis of which must 
be considered somewhat more in detail. 

Clonic Spasm of the Diaphragm. — The most frequent well-known form 
of clonic spasm is singultus [hiccough], the contractions which occur 
paroxysmally with a loud inspiratory sigh, affecting the diaphragm, in 
shorter or longer intervals, following one another and often lasting for 
hours, yes, even for weeks; with this there is usually pain in the epigas- 
trium. Hiccough cannot be confounded with any other condition; the 
diagnosis never gives rise to difficulties; only the cause is not always easily 
found, as hiccough occurs in the most varied affections of the central ner- 
vous sj'stem, in psychical emotions, above all, however, produced by irri- 
tation of the nerves of the various organs, (of the stomach, of the kidneys, 
the uterus, etc.). In close anatomical connection with the course of the 
phrenic nerve (through the mediastinum, along the pleura, and the peri- 
cardium) is the presence of hiccough in pleurisy, pericarditis, mediastinal 
tumour, aneurysm, and (on account of the peritoneal branches of the 
nerve passing Ijohveen the muscular fibres of the diaphragm) in peri- 
tonitis. Finally, it is also plain that singultus occurs in diseases of the 
liver (on account of the connection of the phrenic nerve, especially of 
the sight, with the plexus diaphragmaticus-codiacus, from which several 
branches go to the liver), and in diseases of the stomach and intestines 
(on account of the supply of both these organs with branches from the 
plexus coeliacus, to whieh the left phrenic nerve gives off branches), as 
complication. 

Tofiic Spasm of the Diaphragm. — Much rarer, but of more importance 
on account of its consequences, is tonic spasm of the diaphragm. The 
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diagnosis is not difficult: The lower part of the thorax is expanded, re- 
mains immovable during respiration; the epigastrium protrudes, whereas 
the upper parts of the thorax execute forced and • increased respiratory 
movements. The effect of the latter is however insufficient; rapid cyan- 1 
osis will gain the upper hand, and danger of suffocation appears. If 
the pulmonary borders ure percussed, they are found to be displaced down- 
ward and are immovable; the cardiac borders are pressed downward. 
Tonic spasm of the diaphragm may be differentiated from an attack of 
bronchial asthma by the existence of the difficulty in expiration, the sibi- 
lant rales especially, the diminution in cardiac dulness, and the excur- 
sions of the diaphragm, which still occur, even if weak ; whereas cyanosis 
and dyspnoea, with their results upon the pulse, are common to both condi- 
tions. The diagnosis gains in certainty if the attack occurs in the course 
of muscular or articular rheumatism, of tetany (in the course of which I 
lately saw a marked example), in tetanus, in epilepsy or hysteria — condi- 
tions which according to experience may give rise to tonic spasm of the 
diaphragm. 

By way of supplement, the occasional spasmodic so-called “ abnormal respiratory 
movements ” shall be mentioned: finer zing spasm, crying and laughing spasm , y aim- 
ing spasm and cough spasm . The diagnosis of these conditions is easy, the detection 
of the cause, however, more difficult; as a rule, in all lliese varieties of spasms, hys- 
teria is the underlying condition, but rarely are they due to anatomically demon- 
strable lesions of the central nervous system. As reflex phenomena these spasms may 
be noted in diseases of the uterus, helminthiasis, etc. 

Spasm In the Course of the Nerves of the Brachial Plexus. — Spasms in the 
course of the lower cervical nerves, in the nerves of the brachial plexus , arise in the 
most manifold forms, at one time widely spread, at another time localized in this or 
that muscle. They are partly of peripheral, partly of central, oiigin; in one of my 
cases, a cerebral abscess showed itself primarily, appearing as a tonic spasm in the 
arm. To mention and describe the various spasms individually, is unnecessary, the 
diagnosis oilers no difliculty if the innervation and action of every individual muscle 
is clearly remembered — conditions which were especially emphasized in the diagno- 
sis of paralysis, and on this account we may refer to this special chapter. 

However, on account of their practical importance some few spasmodic conditions 
shall be mentioned, in which groups of muscles performing complicated movements 
of the hand, act coordinately and which may be spud foully aired ed. These are the 
so-called “ occupation neuroses*'; the best known and most frequent of which is 
writer’s cramp. 

Writer's Cramp. — As a rule, this cramp develops after prolonged writ- 
ing during the stage of exhaustion while writing; later on the mere 
handling of the pen is sufficient to produce spasm. With this, tonic and 
clonic spasms of individual muscles which are utilized in writing, espe- 
cially of the thumb and index finger,. occur in a disturbing manner: Spas- 
modic flexion of the index finger and opposition of the thumb, spasm of 
the pronators and supinators, the extensors and flexors of the hand. etc. 
Also spasm in the muscles of the shoulders may inhibit the continued use of 
the pen in spite of all attempts on the part of the patient to control the 
same. The muscles of the fingers may be free from spasm, even if it is a 
rule that in writer’s cramp the spasm begins there. Spasmodic contrac- 
tions of this or that muscle group affecting the regular combined action 
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of the muscles utilized in writing cause an altered handwriting in many 
ways. It is deformed by strokes and hooks or becomes wave-like on account 
of the superadded tremor , or it may become angular and finally entirely 
illegible. From this spasmodic variety of mogigraphia ( graphospasm ) 
must be differentiated that form which arises through weakness and rapid 
tiring of the affected muscles and by pain in the arm, producing an in- 
ability to write (paralytic mogigraphia). 

While the muscles refuse service in writing in the most marked man- 
ner, the individuals affected by writer’s cramp are usually able to perform 
grosser movements and work with the muscles of the hand and arm fault- 
lessly. In other eases there may even be weakness of the muscles in these 
aets, and especially other fine movements of the hand, such as sewing, 
etc., are also impossible. The electrical contractility of the muscles used 
in writing is sometimes normal, occasionally quantitatively, or even quali- 
tatively, altered. Besides the already-described disturbances in the motor 
area there occur at times in the affected extremity also pains, formica- 
tion, etc. 

Other Co-ordination Spasms. — Similar to graphospasm in persons that 
write very much, there is also noted in piano-players or riolinists 
and others, spasmodic contraction in the handling of their instruments. 
In the co-ordinated movements of the muscles, besides a sensation of tired- 
ness, pain in the shoulder, etc., occurs. There also arise in telegraphers , 
painters , sculptors , in smiths , in the excessive use of the muscles in their 
special work, in persons that have; to do with milking ( tk milkers cramp") 
functional weakness and (usually tonic) spasms in the muscles which are 
especially utilized in the various occupations. These disturb the co-ordi- 
nated common action of the muscles used for the intended purpose, par- 
tially or entirely. The anatomical seat of this nervous disease is still un- 
known, and is still a question of hypothesis. 

The recognition of the previously mentioned affections as occupation 
neuroses rarely offers any difficulty. It is true, in various cerebral and 
spinal affections, as well as in some individual neuroses, in multiple scle- 
rosis, in progressive muscular atrophy, in general tremor, chorea, paraly- 
sis agitans, etc., disturbances arise in writing and in the finer movements 
of the hand, which may remind us of the clinical picture of the occupa- 
tion neuroses. But the circumstance that the affected co-ordinated action 
of the latter, as a rule, is exclusively hindered and that, on the other hand, 
the disturbance of these same muscular actions in other morbid conditions 
is only a minor link in the general symptom-complex, usually at onec points 
to their proper recognition. 

SPASM IN THE COURSE OF THE LUMBAR AND SACRAL 

NERVES 

Isolated spasms in the course of the lumbar and sacral nerves and the muscles 
supplied liy them, are as a rule quite rarely observed : Psoas spasm ns a result of 
caries of the lumbar vertebra* and coxitis, spasm of the glutei, of the adductors, of 
the quadriceps, in the muscles supplied by the* penmens nerve, etc., lnive !>ccn vari- 
ously described, usually due to hysteria and tetany, further, as an accompaniment of 
paralyses of the antagonistic muscles, or rcficxly. They may be easily recognised 
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according to the diagnostic rules which were described under Paralysis, regarding 
the innervation and function of the individual muscles. 

Spasm of the Calf of the Leg. — A relatively frequent spasm, in the course of the 
tibial nerve, is spasm of the calf of the leg. This spasm which is of short duration, 
repeating itself rapidly, being tonic and combined with marked pains (“ cramp ”) in 
the musculature of the calf of the leg, usually occurs at night, esjiecinUy after ex- 
haustion in running, dancing, etc. Besides, spasms of the calves of the legs also occur 
in the course of sciatica, perhaps also due to “ varicose veins,” further, in the 
course of diseases of metabolism and circulatory disturbances, in cholera and diu- 
betes. As a rule the spasm disappears rapidly after a few hours or minutes, if 
another position is taken by the leg, which under normal circumstances is com- 
bined with a relaxed condition of the musclcH of the calf of the leg. Tonic spasms of 
the leg of longer duration occur in tetany or as contractures, the result of paralyses 
in the course of the peroneus nerve. In the latter case, there also occurs permanent 
marked plantar flexion with flexion of the toes, the pcs cquinus, ns, vice versa , in 
paralysis of the muscles supplied by the tibial ncr\e, those innervated by the pero- 
nciiM, the antagonists which produce dorsal llexion, become contracted and show tali- 
pes calcaneus position. 

NEURITIS, MULTIPLE NEURITIS 

Incidentally in the description of the diagnosis of neuralgia, paralysis and of 
spasm, neuritis has been mentioned in the aetiology of these affections of the nervous 
system. l r ntil lecently it was supposed that this was not a very frequent affection; 
in the last tew' years, however, neuritis lias been better studied and it was found 
that this disease has a more individual character and occurs more frequently — 
especially as multiple neuritis — than w T as formerly supposed. According to my opin- 
ion, there is dainger that the limits of neuiitis may be too greatly extended and 
many conditions which have as yet not been cleared up will be acknowledged with- 
out positive pi oof as being due to neuiitis. It must therefore l»e our province 
closely to encircle tlie region of this affection and to determine as precisely as possible 
the phenomena ehai act eristic of neuritis. 

Neuritis is a substantive affection of the nervous system , primarily 
running an acute or chronic course , as an inflammatory disease of tlie 
peripheral nerves in a more or Jess widely disseminated manner ( multiple 
or circumscribed neuritis ), leading to degeneration of the peripheral nerve 
fibres m and not associated, or at least only secondarily , with minor changes 
in the central nervous system . 

Circumscribed Neuritis. — If we examine primarily the symptoms which 
are of value in the diagnosis of circumscribed neuritis, it will be seen that 
the morbid picture will vary, according as to whether a motor, sensory, 
or a mixed nerve has become the subject of inflammation in its peripheral 
course. 

If a sensory nerve is the scat of neuritis, this will he seen by changes 
in the reaction in the course of the affected nerve especially by irritative 
phenomena. These consist in usually spontaneous (especially in the ucute 
form of neuritis) very marked jxiins which are most intense in the dis- 
tributionary area of the inflamed nerve, and in contrast to the attacks of 
pain in neuralgia, which occur in paroxysms, are more continuous, but 
may be increased by external influences, especially by pressure upon the. 
inflamed nerve trunk. Besides the sensitiveness on pressure and the pain, 
hyperoisthesia may occur, and comparatively very early, possibly even after 
a few days, anaesthesia may occur in the affected cutaneous areas ( anrns - 
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thesia dolorosa). Anaesthesia may be absent provided the neuritis is 
moderate, or the conduction of the sensory irritation is assumed by anas- 
tomosing nerves. As the sensory nerves also contain vaso-motor fibres, 
it is clear that, in the course of neuritis, pallor, erythema, cedema of the 
skin, swelling of the joints, and especially the eruptions of herpes, and 
pemphigus may occur in the chronic forms of neuritis. There may also 
be a Assuring and desquamation of the epidermis, disturbance of nutrition 
of the nails and falling out of the liair. Also, apparently spontaneously 
arising gangrene of the extremities, etc., has been noticed as the result 
of neuritis. 

The affection of the motor fibres is characterized by paralysis , which 
may be preceded, in rare cases, by irritative phenomena (spasm, contrac- 
tures). The paralytic phenomena obviously show, according to the in- 
tensity of the inflammatory process or of the compression of the motor- 
nerve fibres, the most varied degrees, from a slight tired sensation up to 
complete paralysis. The latter condition is characterized as a peripheral 
paralysis from the fact that the paralyzed muscles atrophy and show the 
picture of flaccid paralysis. Then the other symptoms of severe lesions of 
the motor apparatus are also present : The various forms of DeK, and the 
disappearance of the reflexes. 

The previously mentioned phenomena are combined in neuritis of 
mixed nerves. There arc* also added symptoms which may be determined 
by inspection and palpation, which are in connection with the anatomical 
changes in the inflamed nerve: The swelling of the nerve trunk and the 
reddening of the skin in the course of the same. The more important of 
these two symptoms is the swelling. This may be absent in a part of the 
cases, especially in those forms of neuritis which do not arise from the 
perineurium ( perineuritis ) or from the interstitial tissue ( interstitial 
neuritis ), but which is limited to the nerve fibres themselves (“parenchym- 
atous, degenerative neuritis ”). If the swelling of the nerve trunks can 
be recognised, this forms an important diagnostic mark of neuritis. The 
thickening, especially by perineuritic changes, is sometimes continuous, so 
that the inflamed nerve may be felt as a uniformly thick band; sometimes 
it is interrupted, so that only individual parts appear thickened ( neuritis 
nodosa ). Fever is inconstant, and if it is present, it varies greatly in in- 
tensity as a symptom of circumscribed neuritis. 

Multiple Neuritis. — Whereas formerly circumscril>cd neuritis was only known as 
the result of trauniu, or due to the action of pressure or as the effect of the con- 
tinuation of an inflammation to the nerve from inflamed contiguous organs, it soon 
became known that in many cases neuritis was a consequent condition of various 
infectious diseases (enteric fever, diphtheria, etc.), at one time arising in the form of 
a circumscribed neuritis, but also as a “multiple” neuritis, being more or less dis- 
tributed and affecting the entire nervous system. In a case which has become 
celebrated, Dum6nil in 1804 showed that the peripheral nerves under some circum- 
stances may primarily and en masse be the seat of degeneration. The affected 
patient showed intra vitam rapidly developing atrophic paralyses of the extremities 
and sensory disturbances and died after a few months of illness; at the autopsy 
there were no anatomical changes in the spinal cord or in the nerve roots. With 
this and by similar observations made after that time the proof was furnished that 
a generalized neuritis ( polyneuritis , multiple neuritis ) occurs, without affecting the 
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spinal cord, in spite of the generally distributed paralyses, and that the clinical 
picture of such forms of polyneuritides resembles certain diseases which up to that 
period were believed to be diseases of the spinal cord, such as poliomyelitis anterior 
and Landry’s paralysis. Our information regarding multiple neuritis was mark- 
edly increased by l*yden, whose labours added especially in awakening an interest 
in the affection, particularly in Germany, and that, upon the basis of his investiga- 
tional and since then also of those very numerous investigation? of other authors, we 
have attained an insight into the origin and nature of polyneur s. 

etiology. — Especially in an (etiological respect a very gvea imount was gained. 
The origin of the disease, by the action of the various acute ai chronic infectious 
diseases (diphtheria, angina follieularis, influenza, enteric fever, .carlatina, measles, 
variola, sepsis, puerperal fever, acute articular rheumatism, pneumonia, tubercu- 
losis, syphilis, etc., especially also by leprosy and hori*beri) is unquestionably deter- 
mined. Further, it may be looked upon as certain that a cause of neuritis is alco- 
holism, which is frequently in connection with neuritis, and also other intoxications 
(poisoning by lead, copper, phosphorus, arsenic, mercury, ergot, carbonic-acid gas, 
etc.), and finally certain constitutional diseases (dialwtcs, carcinoma, gout, ame- 
mitt), chronic endarteritis and the puerperal state . In some of the cases, it appears 
that several of the previously mentioned causes acting at the same time and together 
produce neuritis, for example alcoholism and diabetes mellitus. etc. Also in the 
course of tales, nouritic affections were found in the peripheral nerves ; in the lat- 
ter connection it has become likely that the affection of the peripheral nerves and 
the posterior columns is due to the same cause which damages the peripheral 
neurons sometimes exclusively centrally, at other times exclusively peripherally from 
the spinal ganglion cells, occasionally at both places simultaneously, and in all 
these instances producing in general similar morbid pictures. In a part of the cases 
the influence of the causative deleterious effect cannot be determined. In such cases 
we must recur to seveie refrigeration and overexertion (at least as predisposing 
causes) or to the aetion of certain infectious products the nature of which is not 
known exactly and which must be assumed, showing themselves singly and alone or 
at least principally by giving rise to a generalized neuritis. For the correctness of 
the latter assumption the local and timely increased origin of " spontaneous ” neu- 
ritis and the occurrence of the disease among several persons living under the same 
external conditions, iH favoured. Finally, as the result of clinical investigation in 
regard to the causation of neuritis, it has been observed that not all cases of polio- 
myelitis acuta ct chronica or even of progressive muscular atrophy , etc., as \vu at 
first sup]K)sed, may bo referred to peripheral polyneuritis, but that the realm of the 
above-mentioned diseases should be considerably decreased and, in its place, quite a 
number of eases of polyneuritis must be assumed. An exact line differentiation of 
primary degeneration of the peripheral motor nerves from diseases of the cells of the 
anterior horns is no longer correct, since we know that the ganglion cells of the ante- 
rior horn as well as the peripheral motor fibres are parts of the peripheral motor 
neurons and organically belong together; and the same deleterious effects may dam- 
age each individually or both simultaneously (compare Differential Diagnosis). We 
shall attempt in the following description to explain the clinical picture of multiple 
neuritis as precisely as possible and also to define the differential diagnosis as 
sharply as is consistent at this time. But naturally a clinical picture of multiple 
neuritis which shall meet all cases cannot he dcserilied, as the distribution and 
development of the neuritic process gives rise to all possible deviations from the 
typical picture, if 1 may so call it, of the well-developed disease. Nevertheless, the 
latter will at least serve as a guide in determining the diagnosis. 

The symptoms of multiple neuritis with which wc arc concerned are 
in the main not different and cannot be different from those which have 
already been mentioned in the diagnosis of circumscribed neuritis. 

Sensory Disturbances. — Sensory disturbances of all kinds are found 
in this affection: drawing pains which may be continuous or occur 
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paroxysmally Ixmig especially severe and localized in the peripheral parts 
of the extremity, panesthcsia arising spontaneously or uj)on pressure, 
hyperesthesia and amrsthesia. In the latter respects various modifica- 
tions of sensory paralysis have been observed: Retarded sensory conduc- 
tion, latent pain sensation, partial sensory paralysis; symptoms, which as 
was formerly mentioned, in general favour the central character of the 
anaesthesia in the individual ease, hut which may also occur in neuritis, 
provided the sensory nerve trunks which are contiguous and supply dif- 
ferent functions are partially affected by the neuritie process, or if the in- 
tensity of the affection varies in the individual nerve fibre. Very rarely 
arc sensory disturbances entirely absent, and upon post mortem in such 
cases the degeneration is also missed in the cutaneous twigs of the nerve. 
It is also true that sensory alterations in general are subordinate to the 
motor disturbance, and the severe sensory irritative phenomena that appear 
ut the onset of the affection, as a rule disappear rapidly. 

Motor Phenomena. — Motor paralyses may be ushered in by sensations 
of weakness, stiffness, trembling, and spasm in the calves of the leg. These 
symptoms, however, increase rapidly to more or less well-developed paraly- 
ses . Especially is the lower extremity attacked frequently and eaily; the 
course of the peroneus nerve particularly shows the signs of paralysis; 
in the upper extremity, the extensors of the hand are predisposed. In 
the majority of the cases only the spinal nerves are affected; in a smaller 
number, however, neuritie affections also occur m the* course of the cranial 
nerves , and disturbance of function lias been observed in every one of the 
cranial nerves from the optic nerve to the hypoglossus; the details of 
which, however, need not be considered here. Special mention, however, 
must be made of the rare occurrence of optic neuritis in the course of 
multiple neuritis as well as certain symptoms depending upon a neuritie 
affection of the vagus: The increased pulse frequency with or without car- 
diac palpitation, dysphagia, dyspnoea, spasm of the larynx, etc. By changes 
in the phrenic nerve difficulty in respiration may also arise (in these eases 
parenchymatous degeneration of the diaphragm lias been found post mor- 
tem), and this may be the cause of the fatal termination. 

The character of the paralysis is that of the ‘"flaccid" type, in the 
course of which the paralyzed muscles atrophy. In keeping with this the 
electrical reaction of the muscles changes, in general in the sense of re- 
actions of degeneration. However, we would lie greatly mistaken, if we 
should expect, in all cases, the fully developed signs of the reactions of 
degeneration; on the contrary, there are found all possible changes of the 
electric contractility in a quantitative and qualitative respect, varying 
from the normal up to the complete DeR; it is interesting to note that 
frequently in spite of the continued full possibility of function of the 
nerves, I)eR have been noted. With the obliteration of the sensory and 
motor tracts, a diminution or disappearance of the reflexes, especially of 
the tendon reflexes is to he expected. In fact as a rule the patella tendon 
reflex is absent; if they are exceptionally retained or even increased, it 
must be assumed in such cases, as appears very likely from observation, 
that the affected reflex tract has not been attacked by the neuritie process, 
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or hua only become partially diseased, so that the tendon reflexes are re- 
tained, or perhaps by a simultaneous functional disturbance in the spinal 
cord even may appear as exaggerated. Besides paresis in the extremities, 
there has l)oen observed, especially in the course of alcoholic neuritis, but 
also in other forms of neuritis, especially of infectious origin (after en- 
teric fever, sepsis, and abo\e all also after diphtheria, etc.), ataxia . 

Occasionally ataxia becomes more prominent; especially is this the 
case in drunkards in whom there may develop acutely or more gradually a 
morbid picture that resembles true tabes dorsalis (pseudo tabes of alco- 
holics). But also in previously healthy persons a neuritic ataxia may 
occur, without a determinable cause and occasionally without any dis- 
turbance of sensation and without giving rise to paralysis (“ primary 
acute ataxia "), a form of ataxia which in contrast to that occurring from 
central changes is usually susceptible of cure. 

Disturbances of Co-ordination. — The unquestioned occurrence of exquisite dis- 
turbances of co-ordination in a purely peripheral nervous disease is interesting from 
a theoretical standpoint and its explanation gives rise to some dilliculties. The 
process of co-ordination, i. e. # the orderly simultaneous activity of certain muscle 
groups, to pioduce a common action, which shall be uniform seems a priori impossi- 
ble without participation of the central nervous system ; 1 in fav*t lesions of cer- 
tain tracts in the latter arc constantly combined with disturbances of co-ordinution. 
If now in cases of neuiitis, which is a peripheral disease of the nervous system, with- 
out any anatomical changes in the brain or spinal cord, maikcd ataxia occurs, this 
(Mil only he explained in the manner that the peripheral nerve fibres leading to the cen- 
tral apparatus of co-ordination 01 being given off from the same have partly suffered 
in their propci ty of conduction, this giving rise to the difficulty in co-ordination. It. is 
clear, that in unilateial distiii buncos of the sensory as well as of one of the motor 
tracts (it being understood that in the lattci only a partial and not complete loss 
of conduction lias ocmrrcd) ataxia may be produced. In tact both arc peripheral 
fonns of ataxia, ns I should like to call them, the sensory as well as the motor, 
which have been ohseived by competent investigators in the course of neuritis. VVc 
shall first consider the peripheral sensory fonn of ataxia ol which Pejerine has lately 
communicated an excellent example. In this ease the centripetal inlluencrs acting 
in the ccntial organ by motor irritation (upon the peripherally damaged sensory 
tracts which are unilaterally affected in such cases of neuritis) anive in insufficient 
amounts in the intact ccntial apparatus of co-ordination, and therefore the regula- 
tion of the innervation of the motor fibres suffers. If therefore in other cases of neu- 
ritis no noteworthy distui bailees of sensation can bo observed, sensory irritation 
therefore being ncaily or quite normal, the uncertainty of the movements must be 
looked for in the fact that the innervation of the motor fibres occurs from the cen- 
tral organ in a uniformly graded intensity, in keeping with the intended action, 
whereas the conduction of the irritative innervation takes place peripherally by the 
way of the muscle, hen* and then* having suffered stronger or weaker interruptions, 
so that the end effect, the harmonious common action of the individual muscles appears 
difficult or is impossible. As the paralyses in the cases in which ataxia was observed, 
were not complete, and from an anatomical standpoint, to which especially Minkowski 
called attention, the individual bundles o‘f the neuritically affected nerves showed 
marked \arialion, it appears to me that the explanation of these ataxias as being 
peripheral motor conduction ataxias , is unobjectionable. That the absence of the 
regulating optical inll lienees (showing themselves by the Komberg symptom) allows 
such peripheral, especially sensory, conduction ataxias to appear increased, is self- 
evident. 

1 For details regarding the process of co-ordination in the brain and spinal cord 
see farther on. 
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Of trophic disturbances , resjxx'tively vaso-motor changes , the most 
manifold forms have been observed in neuritis: Frofh simple red spots 
upon the skin, urticaria and herpes, up to ulcerations and gangrene, 
further cutaneous oedema, changes in the hair, hyperplasia of the sub- 
cutaneous cellular tissues enlargement of the joints, etc. From the im- 
plication of the cardiac and ccrliac plexuses, the visceral crises may be 
made to depend which may occur in the course of neuritis and now and 
then appear prominent in the morbid picture. Oliguria which is occa- 
sionally noted at the onset of the disease is perhaps also due to an irrita- 
tion of the sympathetic, especially of the splanchnic nerve; in some cases 
hyperidrosis has been observed. 

Rarer Symptoms. — Finally it must lx? especially emphasized that, lie- 
sides the paralyses of the* extremities and those in the course of the cranial 
nerves, even if rarely, disturbances of the function of the bladder and 
rectum . also impotence, have been observed in eases which were certainly 
well-characterized examples of neuritis. This fact is in so far of diag- 
nostic interest, as these morbid phenomena are of much more frequent 
occurrence in affections of the 1 spinal cord than in the course of peripheral 
diseases of the nerves. The explanation of their appearance offers no 
difficulties in such a markedly disseminated degenerative process of the 
nervous system, as occurs in neuritis. As soon as the pudendal nerve or 
the sensory and motor-nerve fibres of the urinary apparatus, which run 
into the posterior saeral nerves and produce the sphincter reflex, are af- 
fected to a marked extent by neuritis, and are paralyzed, incontinence 
must he the invariable result. Farther on it will be mentioned that if 
the neuritis is progressive, affecting the nerves one after another, espe- 
cially those concerned with the acts of deglutition, production of the voice, 
of speaking and of chewing, there develops, as has been variously noted, 
the picture of bulbar paralysis , without changes being found post mortem 
in the medulla oblongata. 

Lately, peculiar psychoses have been observed on several occasions in the course 
of polyneuritis. Especially, the form first described by Korsakow, which is rela- 
tively frequently associated with peripheral neuritis, showing itself in a loss of the 
faculty in regard to locality and to time, in a weakness of memory affecting espe- 
cially the latest past, and in many illusions of memory, and which has boon designated 
as “ polyneuritic, psychosis.” This form is obviously the effect of certain intoxica- 
tions and of infections, which in the majority of cases lead. exclusively to multiple 
neuritis, but in some cases also give rise to a specific toxic reaction on the part of the 
brain. This latter condition may exist alone, or as is usual, be combined with poly- 
neuritis. 

Onset and course of the disease occur partly gradually, creeping, 
sometimes acutely, with symptoms which remind us of the onset of an 
infectious disease, with fever up to 105° F., vomiting, vertigo, diarrhoea, 
jaundice. With this, phenomena occur which point to an implication of 
the nervous system: Pains, spasm in the calf of the leg, etc. An initial 
symptom-complex that commonly precedes the severe phenomena for some 
time in alcoholic neuritis, consists in coldness, pallor, numbness, formica- 
tion, etc., in the fingers and toeB, to which are added, later, the paralysis. 
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especially in the distribution of the radial and peroneal nerves. The dura- 
tion of the disease varies greatly— from a few weeks up to ten years and 
longer. 

Differential Diagnosis. — As easy as it is, upon the basis of the de- 
scribed symptom-complex : The pains and hyperasthesia with rapidly fol- 
lowing anaesthesia, the trophic disturbances, the flaccid paralyses with 
changed electrical contractility of the nerves and muscles, the absence of 
the rellexes and the conspicuous wasting of the muscles, finally the event- 
ual well-developed swelling and sensitiveness upon pressure of the in- 
flamed nerves, to make a diagnosis of circumscribed, neuritis, so difficult 
it may become in an individual case, to diagnosticate witli certainty a 
polyneuritis. This disease shows itself as a result of the diffused dis- 
tribution of the process, usually in such manifold morbid pictures that 
confusion with diseases of the brain and especially with certain affections 
of the spinal cord is easily possible, and in some instances absolutely 
unavoidable. 

Anterior Poliomyelitis. — The latter is especially true of anterior polio- 
myelitis. As the anterior horns of the spinal cord represent the first 
points of origin of the peripheral nervous system, and the cause giv- 
ing rise to a neuritis may affect the most varied parts of -the peripheral 
neurons at the most external end of the same, in the muscles as well as 
farther upward in the trunk, up to the roots and ganglion eells, it is self- 
evident that occasionally the anterior horns may be alone and primarily 
affected by the process, so that anterior poliomyelitis naturally belongs to 
the category of neuritic affections. The degeneration of the peripheral 
nerves and muscles observed in cases of poliomyelitis and the succeeding 
wasting of the muscles are obviously secondary phenomena. However, ac- 
cording to the principle of division which exists in nosology and in diag- 
nosis (compare also p. 431), poliomyelitis is to be separated from pe- 
ripheral neuritis, and we must put the question, whether it is possible, in 
the individual case, diagnostically to differentiate poliomyelitis from mul- 
tiple neuritis. In fact, in a great majority of cases this is possible. As 
the anterior horns have nothing to do with sensory conduction, an ex- 
clusive affection of the anterior horns is to be excluded in all cases in which 
sensibility appears to be disturbed ; and this is true in by far the majority 
of cases of neuritis (at least at the onset , in the form of sensory irritative 
phenomena). If, however, in rare eases of neuritis, only motor dis- 
turbances are present — flaccid paralyses with Dell, diminution of the re- 
flexes (which may he due also to exclusive affection of the sensory tracts), 
the absence of sensory disturbances takes from the differential diagnosis 
its best points of support. 

It might be supposed that peripheral neuritis, at least in those eases in whieh 
the spinal nerves are affected, would always show sensory disturbance. Clinical 
experience however has shown that this is not true of all eases of neuritis, sensory 
disturbances, moreover, may be absent entirely so that we are forced to assume that, 
in these rare cases, the exciting cause of the neuritis has elective ly damaged the 
motor fibres. In these cases, a differentiation of anterior poliomyelitis from this 
purely motor neuritis could only be made in that the former muscle groups whieh 
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are functionally associated are exclusively affected (corresponding in this respect to 
the existing arrangement of the groups of ganglion cells), fn neuritis, however, the 
muscles are affected independently of their functional kindred action receiving their 
innervation through individual nerve trunks. Hut even this differential point has 
not shown itself to he eon elusive*, in that, quite apart from affections of the roots, 
also in varieties of neuritis, which afreet merely the peripheral nerves, muscles func- 
tionally related have been found affected, other muscles supplied by the same nerve 
trunk may be spared from disturbance of their function, so that here even an elective 
damage of the individual |>eiiphcrul motor nerve fibres must be thought of, due to 
the exciting cause of the affection. 

The eases of exclusive disease of the motor fibres or even of motor 
fibres that supply muscles functionally associated, are very rare. To make 
a differential diagnosis between this form and poliomyelitis witli certainty 
I regard as impossible, according to the present eondition of our knowledge. 

Landry’s Paralysis. — Still less is a positive opinion to be given re- 
garding the question whether and in bow far a polyneuritis running an 
acute course may be differentiated from acute Landry's paralysis. We 
refer, in regard to this, to the description of the diagnosis of the latter in 
the chapter upon Diseases of the Spinal Cord, and shall only say now that 
the exciting cause of Landry’s paralysis, in some eases, may show its effects 
particularly as a polyneuritis, without giving rise to any affection of the 
central nervous system, and when this is the case, a differentiation between 
acute .ascending paralysis and polyneuritis in general, is no longer possible. 

Tabes Dorsalis. — Polyneuritis may be more easily differentiated from 
tabes dorsalis. The latter affection must he considered in a differential 
respect, in the sensory and especially in the ataxic form of neuritis. Com- 
mon to both processes are the pains, sensory disturbances, the visceral 
crises, the ataxia, the disappearance of the tendon reflexes, and the paraly- 
ses of the muscles of the eyes. Very rare in neuritis is the characteristic 
reflex rigidity of the pupils which occurs so commonly in tabes; also the 
bladder disturbances arc usually absent in neuritis, in fact the differen- 
tiation of both diseases is not difficult in hv far the greatest majority of 
eases. The clinical picture of tabes is a well-rounded, typical one, and 
the differentio-duignostic difficulties arc artificially constructed, duo to 
the appearance of certain symptoms in neuritis (myosis, rigidity of the 
pupils, etc.), which rarely occur in practice. In favour of neuritis are: 
The absence of the reflex rigidity of the pupil and the girdle sensation, 
the sensitiveness upon pressure of the nerves and muscles , the prominence 
of weakness or even paralysis of the muscles in contrast to the well-pre- 
served muscular power in tabes, the rapid and early development of para - 
lytic conditions , the amyotrophia , the chan yes of the electrical contractil- 
ity (the appearance of DoR in a wide sense), the. often transitory absence 
of thf* patella tendon reflex and the special variety of the gait, differing 
from the ataxic gait of tabes. Whereas the patient, affected by tabes, 
throws his legs forward with a superfluous extension at the knee-joint 
and brings the foot down with a certain amount of force, the individual 
affected by ataxic neuritis raises the* leg high up at the hip-joint whereas 
the lower leg remains bent and allows the foot to fall to the floor, which 
gives the gait a somewhat poking chaructcr, which may be referred to a 





NEURITIS, MULTIPLE NEURITIS 


511 


paralytic condition which is bo frequent in neuritis and occurs early in the 
distribution of the personal nerve. The diagnosis becomes difficult if, in 
the later course of tabes, paralyses develop which owe their origin partly 
to a propagation of the process to the anterior parts of the gray sub- 
stances of the spinal cord, and partly to a complication with peripheral 
neuritis; in both instances DcR are present. Whereas the fundamental 
symptoms of tabes continue, the neuritic paralysis may be retarded and 
in this manner show its nature as a complication of tabes. Finally, it 
must Ikj mentioned that optic neuritis may occur in the course of mul- 
tiple neuritis, which however in the case of tabes is extremely rare. The 
prominence of vaso-inotor disturbance, the psychical alteration, the rela- 
tive rarity of bladder and rectal disturbances, etc., in neuritis, in contrast 
to tabes, are uncertain differentio-diagnostic points of support. The cir- 
cumstance, that in neuritis (especially in alcoholic neuritis, by withdrawal 
of the alcohol) frequently improvement may occur in the symptoms, in 
tabes, on the contrary, the process advances, in spite of every therapeutic 
measure, even if remissions may occur, nevertheless, it shows an essen- 
tially progressive character, this fact may be of advantage in the differ- 
ential diagnosis. 

Syringomyelia. — The rare affection syringomyelia may give rise to dif- 
ferentio-diagnostic difficulties on account of some symptoms being com- 
mon to both affections, such as the vaso-motor disturbances, the anesthesia, 
the amyotrophia with DcR, and disappearance of the tendon reflexes. 
However, in the case of syringomyelia, the sensory irritative phenomena, 
which are so characteristic of neuritis, the sensitiveness upon pressure of 
the nerves and muscles is alwent, and on the other hand, the almost 
pathognomonic type of paralysis of sensation in syringomyelia (at least 
at the onset), analgesia and thermo-amesthesia alongside of a relatively 
better-retained tactile sense* — even if present in polyneuritis (if in rare 
cases partial perception paralysis occurs) is never so purely developed as 
in syringomyelia. To enter more minutely into the differential diagnosis 
of the latter affection before its diagnosis has been described is not ad- 
visable. Regarding the details, in the differential diagnosis of neuritis 
and in the individual diseases of the spinal cord, these will be found in 
the chapter relating to the latter. 

It must still l>e mentioned that an important aid in the diagnosis of 
neuritis consists in the (etiology . This may be very marked, although I 
do not believe it proper to describe individual forms of the disease, from 
an a?tiologioal standpoint (alcoholie, infectious, toxis, etc.) and to sepa- 
rate them from each other symptomatically — the diagnosis of neuritis gains 
nothing by this! But the proof that a debauch, an infectious disease, 
a lead intoxication, etc., preceded the onset of the disease, often gives 
additional support to the diagnosis of a polyneuritis. This is also of value 
from the therapeutic standpoint, as neuritis, in contrast to similar morbid 
conditions occurring in diseases of the central nervous system, is suscep- 
tible of cure. 



DIAGNOSIS OF DISEASES OF THE 
SPINAL CORD 


The diagnosis of the individual diseases of the spinal cord has been 
improved and extended in an unprecedented manner in the last three 
decades. From the formerly recognised morbid pictures numerous symp- 
tom-complexes have been separated as distinct diseases of the spinal cord; 
whether correctly must remain undetermined for the present. In the 
description of the diagnosis of polyneuritis, we huve seen how careful we 
must be in the interpretation of certain morbid pictures as diseases of the 
spinal cord. But also in general must we, starting from the principle that 
only definite and distinct pathologieo-anatomical changes, which may be 
controlled and accurately limited, shall be the standard for the recogni- 
tion of substantive affections, always remember the fact that particularly 
in the boundary of diseases of the spinal cord the necessary reserve has 
by no means always been observed in diagnosis. 

During the usually slow course of affections of the spinal cord which frequently 
last for decades, a certain number of cases pass from the observation of one physi- 
cian to that of another; the diagnosis is made according to the method in vogue 
to-day, frequently having no opportunity to control the correctness of the diagnosis 
by autopsy, and content ourselves with the thought that there is no doubt about 
the accuracy of our diagnosis. However, also those cases of diseases of the spinal 
cord upon which an autopsy is held, and in which during the life of the affected 
patient the symptoms were observed with care for a long time, and the examination 
conducted with all the knowledge available at the time, even such cases are only 
calculated to increase our diagnostic knowledge in general to a slight degree. It is 
no longer sufficient at this time to determine the macroscopico-anatomical changes 
in the various cross sections of the spinal cord ; such findings have scarcely any value, 
regarding the control of the diagnosis and in the setting up of genera] diagnostic 
conclusions. Moreover, in every individual case the process must be investigated 
minutely, from the stage of its development and distribution, and the microscopic 
examination of numerous cross sections, prepared according to the best methods in 
use to-day — by one especially skilled in work of this kind — should precede the final 
decision of the case in question. But even in the fulfilment of all of these require- 
ment^ the sceptical diagnostician will have to admit in not a few cases that the 
often very complicated anatomical changes found in the spinal cord are not exactly 
in keeping with the symptoms which he had assumed during the life of the patient 
as the substratum on the part of the spinal cord for the functional disturbances. 
Under no circumstances is it allowable to content one’s self at the autopsy that, 
among other portions, also those parts of the spinal cord were found affected which 
were assumed to be pathologic during the course of the disease, in cases in which 
simultaneously other areas of the spinal cord are diseased which according to the 
512 
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diagnosis were expected to be intact. And the latter must be allowed to be by no 
means a rare occurrence, as every one will admit who is not prejudiced by his own 
opinion and awaits the impartial results of the autopsy. 

If our knowledge were farther advanced regarding the course and the 
significance of the special fibre tracts in the spinal cord, our diagnosis re- 
garding diseases of the spinal cord would rest upon a much sounder foun- 
dation. Nevertheless, something has unquestionably been definitely de- 
termined, and much at least may be looked upon as very likely. We are 
therefore justified to formulate the special diagnosis in sueli a manner at 
least that, to conclude from the alteration of certain functions which are 
in connection with distinct areas of the spinal cord, certain special divis- 
ions of the spinal marrow are especially affected in the individual case. 
I therefore advise, upon the whole and in the main, to confine the diag- 
nosis to the different individual forms of spinal affections known at this 
time, and in deviations from the usual picture, however, even if they be 
insignificant, not to make a particular and certain diagnosis, but, rather, 
to formulate the diagnosis in such a manner that an implication of cer- 
tain areas of the spinal cord is indicated, therefore, for example, “scle- 
rosis of the spinal cord with special affection of the pyramidal lateral col- 
umn tracts,” etc. By this method less exact diagnoses will- result, but wc 
will be spared from disappointment at the autopsy. An important general 
rule in diagnosticating diseases of the spinal cord, in my opinion, is not to 
force an affection into the framework of spinal diseases if the symptoms do 
not agree with a recognised disease of this organ. The most important re- 
quisite for any one who desires to gain a definite knowledge in the diagnosis 
of diseases belonging to this category, is to acquire all that is known re- 
garding the anatomical structure and the functional significance of the 
individual portions of the spinal cord, as far as they have been determined 
or as has become likely up to the present time. Only with these points 
can the necessary certainty be acquired, in the frequently very difficult 
diagnosis relating to these parts of the body. Before we proceed to the 
description of the diagnosis of individual affections of the spinal cord we 
shall therefore give a hurried resume of the anatomy and physiology of 
the spinal cord. 

ANATOMICO-PHYSIOLOGICAL INTRODUCTION 

Tlie spinal coril consists of two substances easily distinguishable, the urhitr and 
gray substance, which may be macroscopically discerned upon transverse sections. 
The white substance incloses the centrally lying gray substance, completely surround- 
ing it, and from the upper lumbar cord downward in contrast to the upper portion 
of the spinal cord it becomes less and less obvious compared with the gray substance. 
The cord is divided by two median longitudinal spaces (anterior longitudinal fissure 
and posterior longitudinal fissure) into a Tight and a left half. These two parts of 
the spinal marrow are combined by the middle portion of the gray substance — the 
commissure, which itself is divided by the central canal into an anterior (com. ant. 
s. alba) and a posterior (com. post. s. grisea sensu strictiori) portion. In both, 
especially towards the base of the median fissure, numerous transverse nerve fibres 
are found, (coming from both halves of the spinal cord and crossing to the opposite 
side), their course and functions will be described farther on. At the two lateral 
parts of the gray substance (columns) combined by the commissure, the dorsal and 
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ventral ends an* differentiated us the more slender posterior horn and the thicker 
anterior horn, at the lateral dor Hal part of which in the cervical and upper dorsal 
cord, the more marked developed lateral horn is found. In the gray matter, two 
substances may be dilferentiuted : The spongious and the gelatinous . The first forms 
the principal portion of the columns; the latter, the gelatinous substances, surrounds 
the posterior and also partly the lateral Hurfaee of the posterior columns like a 
mantle ( substantia ge.latinosa Itolandi). lly the entrance and exit of the nerve roots 
of the spinal cord, the white substance is divided into three columns: The anterior, 
lateral and posterior eolumns , the last being further divided into a median and a 
lateral portion (the column of (loll and the column of Bur da eh ) . 

In these columns the combined longitudinal fibres of the spinal cord run, and 
in distinctly separated bundles, which serve various functions. \Yc are entitled to 
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the latter assumption, partly by clinical experience (by the secondary degeneration of 
certain fibres of the spinal cord in disease of certain parts of the brain, discovered by 
Tilrck), partly by the result of experiments, in severing the cord, and partly, finally, 
by the observation that the various fibres of the spinal cord during their embryonic 
development receive their nerve medulla at different periods (Flcchsig). Accord- 
ingly, it is customary now* to differentiate the following special, functional and 
developmental "fibre-column systems’' which belong together in the anterior, lateral 
and posterior columns (see Fig. 27). 

In the posterior column : The external — cuneatc — (Hurdacli’s) columns. The 
internal — graeile — ( (.JolPs ) columns. 

Of these main columns a small semilunar area lying contiguous to the posterior 
commissure, being a part of the posterior columns, must be differentiated as 
a "ventral field ” (Fig. 27, v. F.). This appears to contuin a special fibre 
system, which in disease of the posterior columns (as in tabes dorsalis) may 
be constantly spured by the degeneration. 

In "the lateral column : The pyramidal lateral column tracts ; the “ narrow cere - 
hello-lateral column tracts ” situated at the periphery of the lateral tract 
taking in the greatest length of the same (tractus cerebello-spinalis dor- 
sales) ; anteriorly — i. e., ventrally from the cerebello-lateral column tracts, 
(hnvers's bundles (tractus cerebello-spinalis ventrales) ; the remaining parts 
of the lateral columns, the 11 lateral column ground bundles”; the part con- 
tiguous to the gray substance is specially designated as “ boundary stratum.” 
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In the anterior column : The anterior pyramidal column tracts , (the innermost 
portion alongside of the anterior longitudinal fissure, of the anterior column). 

The remaining parts of the anterior column, the “ anterior column ground 
bundles” 

To adhere to this division of the columns into individual, functionally differen- 
tiated column systems, is advisable in the interest of diagnosis of the diseases of the 
spinal cord, not only because certain diseases concentrate themselves, at least princi- 
pally anatomically, to distinct column systems (so-called " system disenses ”), but 
also because by this means the analysis of the functions of conduction of the white 
substance is made easier and its meaning can be more readily understood. 

Microscopical Conditions. — Regarding the microscopical structure of the spinal 
cord it must fiist be mentioned that the white substance consists of medullated, 
centripetally and centrifugal ly conducting, longitudinally running nerve fibres, 
whereas the gray substance contains a line mixture of medullated and non-mcdulhited 
nerve fibres and multipolar ganglion cells of various sizes. The latter are found 
partly distributed (in the anterior and posterior horns and as has been lately shown, 
also in the substance of Rolando), partly running together to form larger groups. 
The two principal groups (motor cells, anterior cornu ganglion cells) lie in the 
anterior horn and in the median part of the posterior cornu against the gray commis- 
sure (Clarke’s columns , columnir resicularcs) . As a point of support for the nerve 
elements serves partly the connective tissue coining from the pia mater (eousisting 
of connective tissue) and which enters the white substance and is restricted to the 
same, and which biings about a separation of the nerve fibres of the white substance 
into dilferent bundles, and partly also the neuroglia . This is found ns a cement sub- 
stance, between the individual nerve fibres and between these and the ganglion cells 
and contains stellate nuclear branching cells (the glia cells) ; a more marked col- 
lection of glia substance (horn-like) is found in the surrounding parts of the cen- 
tral canal, the sparsest amount of glia Abies is found in the gelatinous substance of 
Rolando. 

Course of the Longitudinal Fibres and their Collaterals. — Of extraordinary im- 
portance for physiology as well as for pathology, is the special distubution of the 
nerve fibres in the spinal cord and the anatomical behaviour of the nerve cells and 
their nervous continuations. The researches of Oolgi, Ramon y Cajal ami Kocllikcr, 
in the embryo and in the new r -boru, have shed light on this subject. The most impor- 
tant results, which arc given in the following description, have been taken especially 
from the works of Koolliker. 

After the posterior (sensory) root fibres have gradually ascended into the spinal 
marrow’, they travel towards the posterior column and those situated externally in 
the gelatinous substance towards the lateral column at the border zone of the poste- 
rior cornu (Kocllikei) ; they now’ divide, so that they separate into two fibres each, 
the one radiating upward and the other downward. The descending libres after a 
longer or shorter course, later unquestionably all of them, turn into the gray sub- 
stance; of the aseending ones, however, a small portion after a short course also 
enters the posterior column into the gray substance (“short tracts”), the larger 
part, however, rises in the posterior column to the medulla oblongata (Fig. 28). In 
the posterior column they are arranged so that the fibres which have entered below 
arc forced inward and anteiior by those which have entered farther hImivc, the 
fibres originating fiom the low'er part of the body therefore in the upper parts of the 
spinal cord no longer lie in Burdaeh’s columns but in the columns of (loll (Fig. 28). 
Resides these fibres of tlie posteiior root which enter the most centrally (Fig. 28, 1) 
and which, as lias been remarked, rise directly into the posterior columns w’ithout 
entering into connection w’itli cells, other fibres branch off winch instead of winding 
medially into Rurdach’s columns twine laterally (Fig. 28, 2), passing through the 
posterior cornu, also without entering cells, to traverse farther in the lateral column 
especially in its boundary layer. All of these sensory column fibres in their longi- 
tudinal course give off fine lateral branches, “ the collaterals” (Ramon, Koelliker) 
which enter the gray substance of the posterior cornua obliquely, dividing themselves 
in the latter and in various parts of the gray substance: terminating free in the 
posterior cornu, especially also in Clarke’s columns ns well as in the lateral and 
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anterior cornua of the same side (rellex collaterals of the sensory roots, Fig. 28, 
hrc.). These terminations and entwinings are found in especially great numbers 
in the boundary region between the gelatinous and the spongious substance in 
Clarke's colli m ns, foi tiling at both places a compact fine fibre blanket. The longi- 
tudinal fibrin of the anterior and lateral columns bend, forming right angles in the 
gray substance and terminate here. They represent partly centrifugal conducting 
tracts (pyramidal tracts) which branch off farther into the gray substance, partly 
centripetal fibie masses which originate from cells in the gray substance and in 
the anterior lateral columns as well as in the cerebellar lateral columns, in which 
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they travel upxv arils. Ah the sensory longitudinal fibres so all longitudinal fibres 
of the lateral and anterior col minis appear to give off collaterals to the gray sub- 
stance. The lateral column collaterals enter partly the posterior column, partly the 
anterior cornua going to the motor cell groups, partly they cross by the anterior com- 
missuic mid perhaps also by the posterior commissure, towards the opposite Bide. 
The anterior column collaterals all run posteriorly; they partly cross in the com- 
liiissura alba, partly going directly towards the anterior, lateral, and posterior horns. 
It is important, that the collaterals of the column fibres , no matter where they origi- 
nate, or whence they travel, but also those of the gray substance surrounding the 
col mil n fibres themselves, all terminate in the same manner . After much ramifica- 
tion, by which n net-like structure of the finest nerve fibres arises, the collaterals 
terminate in fine “ terminal arborisations .” These consist of numerous short twigs, 
completely encircling the nerec cells . According to llnmon y Cnjal and Koelliker, 
these terminal arborizations are never in direct contact with the celU, and nowhere 
are there found direct anastomoses between contiguously lying collaterals or termi- 
nal arborisations. 
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Kenre Cells and their Processes. — The ntrrv nils of the unit/ substance according 
to their anatomical distribution and their physiological importance produce various 
formations. Wo may differentiate: 

1. Root veils — i. e. f nerve evils ivhosc axis cylinder processes terminate in roots 
(partly in the anterior and partly in the posterior roots) : (a) those neurites enter- 
ing the anterior roots almost invariably come out of the motor root fibres without 
branches, originating as axis cylindcis, being surrounded b\ a medullaiy sheath 
(Fig. 28, mirf) : ( b ) those going into the posterior roots (arising lioni cells that 
are situated moic in the dorsal part of the anterior horn) are probably to be looked 
upon as sympathetic ncive fibres ( Fig. 30, rfl ) . 

2. A second variety of nerve cells, which form the principal mass of the nerve 
cells of the gray substance, are the fundamental cells of the columnar ft foes, the 
“ column cells. 9 ' These are cells, the processes of which oiigin.itc in the gray sub- 
stance, enter the white and become longitudinal fibres of the column: it appears 
that only anterior and lateral column fibres have such a cell origin in the gray 
substance, whereas the origin of ncr\c cell processes in the posterior columns, at least 
those which arc in connection with roots, is quite rare — perhaps the cells in the pos- 
terior giay which give ofl processes to the ventral posterior column field may be 
counted here (compare Fig. 28, r). Tolunm cells are found m the Intcinl column, 
especially in the region between the anteiioi and posterior houis and most piohahly 
also in ('In ike's columns, besides there are found in the vicinity of the central canal 
especially around its ventral side huge column cells, the nei\e processes of which 
run through the anterior commissure, before its cut ranee into the anterior column ot 
the opposite side ( “ commissure cells") 

3. As a third variety of nerve cells, cells arc met with irhosc nerve processes 
branch off into the finest iinys and end in the qray substance . i. e , therefore not 
finding exit there (“ internal cells 99 ). They are apparently only found in the poste- 
rior horns, (inclusive of the gelatinous substance and Clarke's column) ; then pioc- 
esses may, as it appears, run vertically. In reference to the termination of the 
nerve-cell processes of the latter, nothing eeitain is known as yet, only that they do 
not form terminal arboii/aticns like the collaterals. 

The “ protoplasm proccssts" (" dendnhs " i of all none cells finally branch 
out greatly, and even paitly enter the white substance They do not. however, give 
origin to any nerve fibres; neither do they anastomose (R.iinnn, Koelliker). 

Roth com miss in i s consist of \utious nei\c fibres which indintc fiom the one 
into the other half of the spinal cord. In flic anterior com miss me there are found: 
Xoivo processes of column cells, which continue in the longitudinal li! ~es of the 
nntciiur lateral columns (of the opposite Mile) hilt her mossing coll.itcials of (be 
lateral and anterior columns. The posterior commissim undoubtedly consists ot 
collaterals of the sensory root fibres which have crossed, perhaps also of crossed col- 
laterals of the posterior lateral columns and of ciossings of the neive pineesses of 
cells from the region of the central canal and of the gelatinous substance. Resides, 
very probably, in l»oth commissure** piotoplasm continuations cross of the contiguous 
anterior and posterior horn colls (Ramon y Cajal). 

From the anatomical description just given, in connection with the 
results obtained by investigation of the embryonic development of the in- 
dividual parts of the spinal cord and by the results obtained by experi- 
ments in severing the cord, by secondary degenerations and bv clinical in- 
vestigations, certain conclusions may lie gathered regarding nerve 1 conduc- 
tion in movement, sensation, and reflex processes, which shall he discussed 
in the following chapters especially in so far as they arc of value and of 
interest in pathology". (Compare Introduction to Diseases of Peripheral 
Nerves.) 

As has already been explained, irritation and conduction occur by means 
of the neuron, each one consisting of a nerve cell with its dendrites, of 
34 
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the nerve process (root process, neurite, axis cylinder) arising from the 
nerve cell and of the terminal splitting of the same (terminal arboriza- 
tion). The irritation occurs in the neuron in the following manner: It 
travels from the cell to the neurite and thence to the terminal arboriza- 
tion, and is transferred from there to other ganglion cells the fibres of 
which are in intimate contact with the terminal arborization (without 
connecting directly with them) by way of the dendrites of the ganglion 
cell (compare Fig. 12). The performance of the function of the neuron, 
respectively of the neurite, depends upon the anatomical intactness of the 
nerve cell in question, so that in lesions that part of the neurite which 
is no longer in connection with the nerve cell primarily degenerates up 
to its terminal arborization. Later, on account of the interruption of the 
usual functional irritation and its conduction or derivation, the affected 
cell and with it the portion of tin* neurite in direct connection may sec-^ 
ondarily degenerate. 

Motor-Nerve Tracts. — As regards especially the motor-nerve tracts, 
their course has been recognised for some time, especially by the distri- 
bution of certain focal diseases of the brain, causing secondarily in the 
spinal cord a descending degeneration due to this cause. In such cases 
we find two distinctly separated portions of the spinal-cord column de- 
generated : The one in the anterior column next to the anterior longi- 
tudinal fissure on the same side of the focal lesion of the brain, the other 
more diffused in tin* lateral column of the opposite side (compare Figs. 
2H and 34). It follow- * from tins demonstration that the great majority 
of fibres of this motor tract cross before entering the spinal cord and 
this occurs in the well-known region, the decussatio pyramidum (pyram- 
idal lateral column tract); only a small part of the* fibres remain upon 
the same side and do not cross, to cross over to the opposite side, farther 
on into the spinal cord, especially in the anterior commissure to the an- 
terior horns (pyramidal anterior column tract). The crossing of the 
fibres of the pyramidal anterior column and lateral column tract to the 
anterior horns occurs in the following manner: The column fibres and 
their collateral encircling successively in the gray substance and with their 
terminal arborizations entwine the motor cells, respectively, their den- 
drites. These cells then give origin to the axis cylinders of the motor- 
root fibres, which on their part again terminate in the muscle as terminal 
arborizations. If we add that the anterior and lateral pyramidal column 
tract combined may be followed farther up into the cerebrum, and that 
their fibres originate as axis cylinders in distinct nerve cells in the cortex 
of the brain (pyramidal cells), it is easily understood that the motor chief 
innervation tract — i. e., the pyramidal tract — consists of two distinct 
neryo units (with cell, fibre and terminal arborization) of which the one, 
the central , originates in the cortex of the brain, the other, the peripheral, 
in the spinal cord. If the continuity of a motor neuron be anywhere inter- 
rupted, secondary degeneration occurs peripherally from the point of 
lesion up to the terminal arborization. The degeneration therefore does 
not continue to the cell of the new neuron in contact with the terminal 
arborization, this remains intact in all its anatomical parts. A continua- 
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tion of the nerve irritation towards the periphery is impossible under any 
circumstances, as the tract of conduction is completely interrupted at the 
point of lesion. 

From these anatomical observations certain important clinical facts, 
which arc to be observed, may be explained. In an interruption of the 


pyramidal tract (in the pons, crus 
cerebrum, or cerebrum) above the 
decussation; hemiplegia occurs upon 
the opposite side, and a tendency to 
greater tension and contraction is 
noted in the paralyzed muscles. Ana- 
tomically there develops secondary 
descending degeneration , from the 
point of lesion in the course of the 
affected area in the anterior columns 
upon the same side and of the lateral 
columns of the crossed side; on the 
other hand, the peripheral nerves do 
not degenerate . nor do the muscles 
belonging to them atrophy . The* same 
condition happens in cases in which 
the spinal cord is severed or injured, 
naturally from the point of lesion 
downward a secondary degeneration 
of the interrupted column fibres in 
the spinal cord takes place up to the 
point where they cross in the gray 
substance, intertwining in their ter- 
minal arborizations. But even in this 
instance degeneration of the periph- 
eral neuron does not occur — i. o., in 
the peripheral nerves and muscles — 
although they do not react to impulses 
of the will. As' soon, however, as the 
anterior cornu ganglion cells are 
also affected by the spinal-cord affec- 
tion or are exclusively injured , 
flaccid paralysis with atrophy of 
the muscles occurs and the periph- 
eral nerves degenerate , just as in the 
being interrupted in its continuity. 

Regarding the connection between 



Fig. 29. — Diagram op tub Coukhk of tub Sek- 
borv Tract from tiie Posterior Roots to 
the Mkdilla Oblongata. (After Edinger.) 


case of the peripheral nerve itself 
the anterior horn cells with the 


motor-root fibres and these with the peripheral nerve, trunks, it can no 
longer be assumed, according to the latest investigations, that every root 


supplies one distinct peripheral nerve trunk. On the contrary, quite a 
number of different nerve fibres from various roots reach a single nerve 
of the extremity. Lately it has become further probable that synergis- 
tically acting muscles (no matter whether they are supplied by different 
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peripheral nerves or not) are innervated by the same root, and further 
that the root fibres arise in ganglion cells which in keeping with the 
origin of the former arc arranged in groups (“ segmental ”), and repre- 
sent in a functional respect a more or less uniform collection of cells. Of 
some members of this cell group it is already known which nerves (and 
muscles) they serve as the nucleus of origin. Thus the nerves supplying 
the flexors of the arm and hand originate in the lateral cell group in the 
anterior horns of the conical cord, the extensors for the arm and hand 
originate m that group lying more medianly. We have already referred 
to this condition, in describing certain conspicuous varieties of paralysis. 

Sensory Tract. — More difficult to determine and also more complicated, 
is the course of the sensory tract in the spinal cord. It is certain that 
the conduction of flic sensory impressions in the cord results from the 
posterior roots after passing the spinal ganglion. The sensory fibres origi- 
nate in the cells of the spinal ganglion and in such a manner, that the 
fibres arising in the spinal ganglion '*cll separate, going in two directions — 
namely, towards (lie periphery and through the posterior root fibres to 
the spinal marrow. According to another conception, it might be as- 
sumed that the peripheral part of the neuron may be looked upon as den- 
drite, the central part. i. e., the posterior root fibre, as the neurite, of 
the spinal ganglion cell. In all cases the peripheral severance of a nerve 1 
from the ganglion results in a secondary degeneration of the peripheral 
sensory fibres, whereas the posterior root fibres remain intact ; in a di- 
vision of the latter, however, the peripheral nerve fibres remain normal, 
as they are still in continuous connection with their cells of origin, 
whereus the nerve fibres of the posterior roots, being separated from the 
ganglion, degenerate so far, until they are brought in contact with other 
terminal arborizations of other nerve cells. This is the case in various 
areas of the spinal cord (compare Figs. 28 and flO). A portion of the 
sensory fibres enters the gray substance and there comes in contact with 
column cells (after forming terminal arborization), from which a second 
takes its beginning, being crossed by the ascending nerve unit in the an- 
terior lateral column ground bundle; another part of the* sensory fibres of 
the posterior root at once reaches the posterior column after its entrance 
into the cord (without coming in contact with cells) and ascends in the 
form of longitudinal posterior column fibres into Burdach's column and 
farther up in the Golfs column to the medulla oblongata. Here the 
longitudinal fibres come in contact with the nucleus of the funiculus 
gracilis and with the funiculus cuneatus, from which numerous fibres cross 
over to the opposite side into the lcmniseu* ( u lemniscus decussation,” 
situated above the pyramidal decussation), to join the first-mentioned 
ascending sensory fibres which have already crossed into the spinal cord 
in the ground bundles of the anterior lateral columns (see Fig. 29), and 
combined with these reach the lemniscus of the middle brain — i. e., the 
main central sensory tract. Accordingly it is clear that, in a division of 
the posterior roots, secondary ascending degeneration of the posterior col- 
umns arises travelling upward (especially in Goll’s column) and reaching 
the medulla oblongata. 
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The conditions just described arc unquestionably true of the greatest major- 
ity of the fibres of the sensory spinal-cord fibres. This much is certain, that in a 
division at the peripheral side of the spinal ganglion all sensory fibres of the periph- 
eral nerve degenerate; in a division of the posterior root upon the side of the gan- 
glion leading to the spinul cord, there was found in the peripheral nerve (in keeping 
with the retained connection with the gunglion), besides the majority of sensory fibres 
whis h were still intaet, some few which had degenerated , and vice versa , upward in 
the posterior root, besides the ascending degeneration of all of the central fibres, some 
few fibres were found intaet. (Compare Fig. 30, eff .) If this finding proves to be 
constant, later on, in other cuses tilso, it must necessarily follow that the smallest 
part of the sensoiy nerve fibres uliioli run in the posterior root have their cells of 
origin (as all others) not in the spinal ganglion, but further centrally in the spinal 
cord. Very probably, according to the latest investigations of Ramon y Cajal and 
v. Lenhossek, certain anterior cornu cells may so be regarded; the nerve fibres arising 
from the latter, travelling posteriorly and to the posterior roots (without coming in 
contact with spinul ganglion cells) running centrifugally, must be presumed as 
belonging to the sympathetic (v. Koellikcr). 

Cerebellar lateral Column Tract. — Important, especially from a pathological 
standpoint, is further the connection of the columme vesiculaies with certain elements 
of the posterior roots. Very probably, numerous collaterals of the posterior column 
fibres end in Clarke's columns ( Hamon and Koellikcr) and perhaps also individual 
nerve fibres of the posterior root. From (-la ike’s columns, as Koellikcr has shown, 
nervous processes enter the lateral column, especially into the peiiphery of the lateral 
column, in the errebellar lateral column t tacts which are situated there, in which the 
fibres, after giving oil' collaterals, rise to the restiforin body (cerebellar lateral col- 
umn tract collaterals, perhaps reilex collaterals ksc , Fig. 28) and thence travel to 
the worm of the cerebellum (see Fig. 21)). The tract conducts centripetally and 
dcgcnciatcs in ascending as soon as the continuity of the spinal cord, and with this 
the connection of the cerebellar lateral longitudinal fibres with their cells of origin, 
is interrupted. Accra ding to wlint we know at present, the fibies in question play a 
part in a functional connection, as sensory conduction tracts in coordination ; by their 
collaterals going towards the gray substance (to the anterior cornu cells, ksc. Fig. 
28) the possibility arises, that the cerebellar lateral column tracts are active in the 
reflex mechanism. Later investigations have shown that only the fibres of the 
dorsal part of the cerebellar lateral column tract take their origin from cells of 
Clarke’s column, wheieas those of the vential poition of the cerebellar lateral col- 
umn tract, of (loweis’s bundle (see Fig. 27), arise from otliei cells of the gray spinal 
matter. The course of this trnctus cerebellospinalis ventralis is a different one. 
After both tracts, lying contiguous, arise to the medulla oblongata, the dorsal part 
enters the restiform body and rises to the cerebellum, whereas the ventral portion 
only enters the cerebellum very much higher up (in the region of the inosculation 
of tlic cerebellar peduncles). 

Conduction of the Various Qualities of Sensation. — It will be of the 
greatest importance, in a physiological as well as a pathological respect, 
if wc understood, not only the course, but also the functional importance 
of the sensory fibre conduction in its individual parts , especially the exact 
course of the tracts for the individual qualities of sensation; this, how- 
ever, is not the case at present. We may assume, according to physio- 
logical and clinical experience, that the conduction of the sensations of 
heat and pain occurs in the gray substance . In what, manner the sensa- 
tion of pain occurs, has already been minutely described upon p. 435. Ac- 
cording to what has been mentioned there, it is clear that a greater number 
of cells of the gray substance, especially of their posterior part, is brought 
into action. The tracts for the sensation'of temperature , as wc may also 
assume, run through the gray substance and by means of column cells 
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and from the processes which radiate into the ground bundles of the an- 
terior lateral columns. This is also true of a portion of the conduction 
fibres for tactile sensation, whereas for another part there is a direct course, 
i. e., without passing cells — lo the border stratum of the lateral col- 
umn of the same side (see Fig. 28, 2) is open. We certainly know that 
the tracts for tactile sensation arc not, as was assumed for a long time. 



Fio. 30.— Diagram or Fibre Degeneration after Severing the Posterior Boots 

ok the Left Side. 

*0t Spiiml ganglion ; *w/, wiiitory root fibres ; hz , column colls ; rhz, anterior horn cells ; origi- 
nating in one of the latter, u (not degenerating in the spinal cord) nerve-cell process leff) which ex- 
tends into the posterior root; fir, sensory collaterals ; cv, col u mine vcsicularcs (Clarke’s columns); 
kgf, cerolxjllo-luterul column fibres originating in Clarke’s columns ; corchcllo-latcrul column col- 
laterals; ; intact degenerate owing to lesion. 

to lx? found in the posterior columns ; the latter, instead, represent the area 
for the sensory muscle fibres. 

Seflez Tracts. — Of especial importance for the diagnosis of diseases 
of the spinal cord is the condition of the reflexes , as their preservation 
and diminution or increase in the individual ease varies greatly, accord- 
ing* to the seat of anatomical changes in the spinal cord. To understand 
this variable condition, a knowledge of the action of reflexes and their 
course in the nerve tracts is necessary. In general, in the reflexes arising 
through the spinal column, a sensory fibre, the gray substance rich in nerve 
cells *of the spinal cord, and a centrifugal motor-fibre tract are irritated. 
The causation of the reflex action under normal circumstances presup- 
poses a certain intensity of the irritation as well as the elapse of a cer- 
tain period for the action of the irritation in the sensory and motor-fibre 
tract, above all, however, in the reflex arc of the spinal marrow, in which 
the conduction of the irritation under all circumstances requires a ten 
times longer period than in the afferent and efferent fibres. A certain 
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resistance to reflex conduction in the spinal cord may therefore be as- 
sumed. This appears reasonable, according to the latest determined ana- 
tomical variety of connection of the fibres and cells, the link not being 
immediate. However, it dare not be forgotten that also the sensory tract 
of conduction from the periphery to the brain, as we now know, is not a 
continuous one, but is interrupted by the insertion of nerve cells, of nerve 
cells which on one side are surrounded by terminal arborization of the 
nerve fibres and are only irritated by “ contact." The same is also true 
of the motor-conduction tract. According to my opinion, nothing remains 
even now for the explanation of the origin of reflex phenomena than the 
hypothesis that the tracts upon which sensory irritations are conducted 
to the brain are those which conduct the motor irritation from the brain 
centrifugally, therefore the tracts which are utilized as a rule (in spite 
of the cells enclosed in them), conduct more readily than the reflex tracts, 
in which the transference of sensory fibres to (motor) cells occurs in an 
unusual manner, thus giving rise to a certain degree* of resistance. Jf the 
usual irritation of the anterior horn cells by the brain is permanently ab- 
sent, their production may now occur through sensorv irritation more 
readily, and increased reflex irritability may be the result. This is in fact 
the case in an interruption of the pyramidal tract by pathological pro- 
cesses. It is usually assumed that certain reflex inhibitory fibres which 
lead out from the brain running centrifugally in the anterior lateral col- 
umns become incapable of conduction and their absence produces an in- 
crease of the reflexes, an assumption which is not necessary, according to 
the hypothesis proposed by me. 

A facilitation of the occurrence of reflexes, as we have seen, may occur from the 
absence of the usual irritation of the anterior horn cells by impulses of the will, 
it need, however, not occur. On tin* contrary, cases have been observed of a com- 
plete lesion of the transverse pa it of the spinal cord, in which, in spite of the micro- 
scopically proved integrity of the reflex arcs below the point of lesion, the skin and 
tendon reflexes were absent. Rosenthal and Mendelssohn upon the basis of their 
investigations, have explained this fact in the manner that in the absence of func- 
tion of the upper parts of the spinal cord, ol the cervical cord, and of the medulla 
oblongata, the reflexes no longei occur, as at this point under normal conditions the 
reflexes originate, i. c., the 1ml bo-cervical region being the point at which all irrita- 
tion entering from peripheral sensory nerves in the spinal cord is most easily trans- 
ferred to motor tracts. The short reflex arcs (compare Figs. 12 and 28) arc only 
then utilized when more powerful irritation occurs, ns in these reflex tracts a greater 
resistance takes place than in the long tracts. Although this view has the best 
experimental foundation, and a portion of the observed deviations from the normal 
conditions of the reflexes in morbid conditions may easiest lie explained thereby, l do 
not believe that this eliminates all the difficulties for the explanation of the conduct 
of the reflexes in pathological states. Above all it appears necessary for me to know 
whether in the absence of motor irritations* for .the anterior horn cells, provided they 
no longer receive the ordinary kind of irritation, they become more susceptible to 
sensory irritation. Why this does not occur under nil circumstances has as yet not 
been explained in a satisfactory manner. 

Crossed and General Reflexes. — The origin of “crossed” reflexes finds its anatom- 
ical substratum in the combined action of the collaterals, which lcnve the column 
fibres, arising from column cells and ascending in tlie antero-lateral columns 
upon the opposite side and come in contact with motor cells (compare Fig. 28, arc ) . 
Some light has also been spread by the latest anatomical investigations in reference to 
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the origin of i lie distributed reflexts (by means of the so-called “long” reflex 
arcs). It must be remembered that every sensory fibre group divides into an upper 
and lower fibre ( compare Fig. .‘11, nth ) , and from these fibres, probably in their 
entire course, collaterals enter the gi ay substance; further, that those column fibres 
which are indiieetly connected with sensory root fibres, and which arise in the col- 
umn cells and go over to tin* giound bundles of the anterior lateral columns, after 
they have divided into ail ascending and descending branch, also give oil* collateral 
twigs in their entire course and that full her on also the cerebellar lateral column 

fibn*s originating from Clarke’s column 
send collaterals to the gray substance, espe- 
cially to the anterior horns (Fig. 28, ksc). 
If we reflect further, that these collaterals 
arising from different parts may act upon 
niotoi -nei vc cells, with their terminals (as 
reflex collaterals), it is easily understood 
that this anatomical arrangement of the 
origin and termination of the collaterals 
allows the distribution of an irritation, 
w hich reaches the spinal cord over various 
’notions, and in this manner favours tho 
production of distributed reflexes. 

This fact also explains that sensory 
irritations arising externally, especially 
coining from the muscles, may irritate mo- 
tor cells at amous heights in the spinal 
coid, and cause a simultaneous orderly ac- 
tion. The ncuritcM aiisiug in the column 
cells, with their ascending and descending 
blanches and the collaterals going off from 
them, which divide at various heights 
mound motor cells, and further the den- 
drites of the motor cells themselves, are 
unquestionably able to combine the individ- 
ual niotoi -cell groups functionally among 
each other, and to allow' of variously 
united, anatomically well-founded asso- 
ciations (see also chapter on Co-ordination 
and its Disturbance). Figs. 28 and 81 will 
more easily explain what has just been 
said. 

As may be gathered front what has 
been said, the latest anatomical investiga- 
tions regarding the explanation and origin 
of the reflexes are greatly simplified, but 
they do not elucidate some individual details of the reflex process. We are forced 
to assume that, for the production of reflexes, a certain resistance to conduction 
must be overcome. It appears that ccitain poisons inciease this condition (potas- 
sium bromide, etc.), whcieas others, primarily strychnine, lower it, i. e., therefore 
.greatly increasing reflex irritability. 

Spinal Centres. — Certain cell gioups lying in the spinal cord, wrliich by afferent 
and efferent nervous influences, therefore in a reflex manner, are able to originate 
eertaili orderly movements or cause secretion, are designated by the name “ spinal 
centres .” 

Functional distui buncos of these centres are not rare, according to the seat 
of the Hpinal-cord affection, especially a functional disturbance in the cilio-spinal 
centre situated in the inferior cervical cord and in the upper dorsal cord, producing 
a dilatation of the pupil (this centre is stimulated by shading the retina, and its 
fibres enter the cervical sympathetic) ; further, by the centres lying in the lumbar 
cord, for the evacuation of urine and f trees and for erection, and, finally, the sweat- 
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secreting centres . It was also assumed that the production of heat was influenced 
by the spinal cord, in so far ns fibres which were supposed to originate in a heat 
centre in the brain, which chocked the conduction of heat, descended through the 
spine to the pons and spinal cord, so that in a destruction of this truct of conduc- 
tion increased production of heat and a rise in temperature would result. A great 
part of the increase ami decrease in temperature, occurring in man, in injuries of the 
spinal cold, may he regarded as due to changes of rasa- motor nniri ration, the latter 
playing the principal part in the regulation of heat, being influenced by the gray 
substance, iespecti\el> by the raxo-motor centres King in the gray substance. 
Trophic disturbances in the skin may be referred to paralytic conditions of the vaso- 
inotors, a condition that is often noticed in the course of diseases of the spinal cord. 


PRELIMINARY DIAGNOSTIC REMARKS 

Localization Diagnosis. — We shall attempt, according to the description 
of the course and functional importance of the individual fibre tracts in 
the spinal cord, by comparison with what clinical experience teaches, to 
determine which morbid phenomena may be. due to changes in distinct 
areas of the spinal cord, and in how far in this respect diagnoses of lo- 
calization arc possible. At the onset it must be emphasized that 111 the fol- 
lowing description wc are not concerned with absolutely unalterable rules, 
but, rather, that much still requires careful clinical and physiological inves- 
tigation, and probably, in the future, in various directions will he subject 
to correction. 

Disease of the Antero-Lateral Pyramidal Column Tracts. — Disease of 
the pyramidal tracts of the spinal cord . i. e.. the central motor neuron, 
may he assumed if paralyses or paresis of the extremity without atrophy 
of the muscles exists, there being present, simullaneoiislv, a lendenev to 
spastic contraction, increased irritability . especially of the tendon reflex, 
and normal electrical reaction of the nerves and muscles. Sensation is 
intact. 

The origin of these symptoms is easily explained from the previous remarks 
regarding the function of the nerve lihres funning the nnteiior and nntero-lateral 
pyramidal column tiacts. Tn this respect it must he pailicularly leineinbered 
that ceituin ccntrifugally running nerve Allies in the uutero-hitcral columns are in 
a hypothetical manner brought in connection with the inhibition of the reflexes , the 
absence of their function very easily explaining the increase of the tendon reflexes. 

Disease of Anterior Horns and Anterior Roots. — Disease of the anterior 
horns, i. e., the beginning of the peripheral motor neuron, produces 
flaccid paralysis of the extremities with atrophy of the muscles, signs of 
Delt ; reflex, irritability , as soon as the morbid process has reached a 
marked extent, is entirely suspended. In the latter eases, especially in 
disease of the anterior horns in the lower part of the spinal cord, dis- 
turbances in excretion of urine ought to he expected ; up fill now this is 
always absent in such cases. This may probably he explained in Hint a com- 
plete destruction of all ganglion cells of the affected rellex arcs arc nec- 
essary, for a cessation of the reflexes of the muscles of the bladder, or, as 
appears to be anatomically possible, that these reflex arcs arc situated 
more in the border region against the posterior horns and are not affected 
in disease of the anterior cornua. In keeping with tin* origin of certain 
86 
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fibrvrt of the sympathetic, in the anterior horns (sou 517, 1), vaso-motor 
disturbances should be exjXK'U'd in disease of the anterior horns. Sensa- 
tion, however, remains completely intact. 

f 

Disease of the anterior nerre roots produced the same symptoms as disease of 
the anterior horns. Distinct differential [Mints between both diseases do not exist 
(compare diagnosis of polyneuritis) . even if the presence of vaso-motor disturbance 
after what has just been said, is somewhat against disease of the anterior roots. 

Combinations of diseases of the cent rat and peripheral neuron occur especially 
in amyotrophic lateral sclerosis. The clinical symptoms in such cases are: Pare- 
ses and spasm, besides muscular atrophy with preservation of sensation. 

Disease of the Posterior Nerve Boots and Posterior Horns. — As the re- 
sult of disease of the posterior nerre roots Him 1 are: Loss of sensation of 
every finality . i. c., total anesthesia, in the cutaneous field supplied by 
the affected root, sensory ataxia , cessation of reflexes with preserved mo- 
tility. Also absence of the sensation of urinary pressure is to be expected. 

As result of disease of the pustcrio, horns , respectively of the dorsal division 
of the, pray substance , there are to be expected: Disturbance, of the vaso-motor 
innervation ( trophic disturbances) , partly also ill the tactile sense in the skin, 
marked diminution of heat and pain sensation (in a unilateral lesion of a posterior 
division of the gisiy substance, partly tactile amesthesia of the same side (compare 
Fig. 28, 2), and absence of pain and temperature senses upon the opposite side of the 
lesion; for the explanation of the latter phenomenon an anatomically founded sub- 
stratum is given by the fibres going from the column cells (Fig. 2H, ss) to the 
antcro-Juternl column ground bundles), eventually also sensory ataxia , whereas the 
muscle sense and motility remain intact. The reflexes may be partly impaired, 
according as to whether the rellex collaterals of the sensory roots are interrupted 
in great numbers, which go to the tracts of the posterior and to the anterior horns. 

Disease of the Posterior Columns. — Disease of the posterior columns , 
provided that neither the gray substance nor the roots are simultaneously 
affected, as a rule produces no marked disturbance of the tactile sense 
(their main tracts unquestionably crossing through the gray substance by 
means of column cells into the antero-lateral columns), no disturbance of 
the temperature or pain sense , but, on the other hand, disturbance of mus- 
cular tonus, muscle sensation, and sensory ataxia. Reflex irritability may he 
diminished, provided the reflex collaterals going off from the posterior col- 
umns are affected in groat numbers. With this there may be incomplete 
sensation of urimiry pressure and disturbance in the excretion of urine ; 
these are to be referred to disease of sensory-, perhaps also partly of motor-, 
conduction tracts, which latter running into the posterior columns, in a di- 
vision of the spinal cord, degenerate downward, and in the lumbar cord in 
the saeptum medianum are found as the " oval field '* (Flechsig). Motility 
naturally is entirely intact. 

Disease of the Antero-lateral Column Ground Bundles. — It cannot be definitely 
determined whether disease of the anterior and lateral column ground bundles 
produces distinct phenomena .which may be diagnostically separate*! from the symp- 
toms just described and occurring in distinct affections in areas of the spinal cord. 
These bundles are unquestionably traversing areas, partly for the winding motor 
pyramidal lateral tracts and pyramidal anterior column tracts and their collaterals, 
partly for reflex collaterals of the sensory-cell column processes, and further they 
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are the region of the accent of the lutter to the medulla oblongata, and also for those 
fibre tracts which rise centrifuge lly and travel downward from Deiter’s nucleus, and 
which serve co-ordination. Therefore, all kinds of symptoms may occur in disease of 
the antero-lateral basic bundles: Paresis, crossed ampsthesia, reflex disturbances. 
Ataxia should also be expected, ns the lateral column basic bundles represent areas 
through which the processes from Clarke’s column travel to the cerebellar lateral 
column, und in the anterior lateral column the areas from which the fibres travelling 
downward from Deiter’s nucleus enter the spinal cord. 

Diseases of the Cerebellar Lateral Column Tracts. — Disease of the cerebellar 
lateral column trade, finally, gives rise to disturbance of coordination, and as 1 
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Fig. 32 . — Diagram showing the Points of Origin of the Most Important Keflkyeb. 


should like to assume, disturbance in the region of the reflexes, ns the collaterals of 
the cerebellar lateral tract fibres enter the gray substance, especially the motor cells 
of the anterior horns. Motility ns such is in no way disturbed. 

In a number of affections of the spinal cord, the diagnostician must 
decide less which individual fibre tracts and ganglion-cell groups in the 
spinal cord arc diseased, than at which height the spinal cord is affected in 
the given case. It must therefore still be explained which function is sup- 
plied by the individual spinal-eord segments and the nerves which arise 
from them. As a guide, a review of the findings which are known in this 
Tespect will be given ; we owe this particularly to Starr. 

2-3. Cervical Segment: Motor fibres for the sternocleidomastoid, trapezius, mus- 
cles of the back of the neck, diaphragm ; sensory fibres for the posterior part of the 
head and back of the neck. 

4. Cervical Segment: Motor fibres for the diaphragm, the supra- and infra- 
spinatus, deltoid, biceps, und coracobrachialis, rhomboideus and supinator longus; 
sensory fibres for the neck, the upper shoulder region and the outer surface of 
the arm. 
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5. Cervical Segment : Motor fibres lor the deltoid, biceps and coracobrachial is, 
the supinators, serrntus mugnus, rhnmlioidcus, and the brachialis anticus; sensory 



Fig. 33. — Relation of 
tub Individual Corii 


fibres for the posterior surface of the shoulder and the outer 
and iKisterior surface of the tipper and forearm. Tendon 
reflexes tor the corresponding muscles. 

(i. Central Segment: Motor fibres for the biceps, bra- 
chialis anticus, pectoialis, serrntus ma^nus, pionators, tri- 
ceps, extensors of the hand and fingers; sensory fibres for 
the outer side of the forearm and the back of the hand. Re- 
flexes: Tendon relieves for the extensors of the upper and 
lower arm. 

7. Cer rival Segment' Motto fibres for the triceps, the 
extensors for the hand and fingers, llexors and pronators of 
the hand, latissimus doisi, teres major; sensory fibres for 
the radial and median tracts of the hand. Reflex: Tapping 
the vola maims causes the fingeiH to close. 

N. Cnneal Segment: Motto fibies for the flexors of the 
hand and fingers; sensory fibres for the tract of the median 
and ulnar times. Reflex: Pupillun reflex. 

/. Dorsal Stjment: Motor fibres for the intcrossei and 
the small muscles of the hand (especially foi the ball of tin* 
thumb and little finger) ; sensory fibres for the tract of the 
median and ulnar nerves. Reflex: Pupillary rellcx (eighth 
cervical and first dorsal). 

£-/*?. Dorsal Segment: Motor fibres for the intercostal 
muscles, tlie muscles of the back and abdomen , sensory 
fibres for the skin of the breast, the back and the alnlomcn. 
Reflex: Abdominal lellex (lower dorsal uci\cs). 

/. Lumbar Segment: Motor fibres for the lower abdom- 
inal muscles and for the quadratus lumboruin; sensory 
fibies for the lower half of the abdomen. Reflex: Cremaster 
reflex (1-3 lumbar). 

2. Lumbar Segment: Motor fibres for the ileopsoas and 
cremaster; sensory fibres for the testicles and spermutic 
cord, tlie outer side of the hip and the mons veneris. Re- 
flexes: Patella tendon reflex. (Second to fourth lumbar.) 

Lumbar Segment: Motto fibies for the saitoiius, pcc- 
t incus and the adductors of the thigh; sensory fibres for the 
(interior and inner side of the liip. 

}. Lumbar Segment: Motor fibres for the quadriceps 
femoris, gracilis and obturatorius; sensory fibres for the an- 
terior and inner side of the thigh, partly also for the inner 
surface of the lower leg up to the inner border of the foot. 

5. Lumbar Segment: Motor fibres for the gluticus me- 
dian and minimus, biceps femoris and semitendinosus and 
semimembranosus; sensory fibres for the external side of 
the thigh. Reflexes: Gluteal reflexes (4-5 lumbar). 

/. Sacral Segment: Motor fibres for the outward rota- ' 
tors for the thigh and the glutivus maximus; sensory fibres 
for the posterior side of the thigh and low T er leg. Reflex: 
Aehillo-tendon reflex (5th lumbar and 1st sacral). 

2. Sacral Segment: Motor fibres for the muscles of the 
calves, the gastrocnemius and soleus, tibialis anticus and for 
the peroneal musculature; sensory fibres for the outer side 


Segments to the Ver- 
tebral Column. (Af- 
ter Gowers.) 


of the lower leg and foot, also for the bladder and rectum. 
Reflexes: Plantar reflex (first and second sacral), centre for 
erection. 


3. Sacral Segment: .1/of or fibres for the ischio- and bulbo-cavernosus ; sensory 
fibres for the penis, the middle parts of the scrotum and the urethral mucous 
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membrane. Reflexes : Ejaculation centre, Achillo- tendon reflex (third to the fifth 
Macro) ) . 

}. Sacral Segment : Motor fibres, respectively reflex, of the detrusor vesicas; 
sensory fibres for the skin of the perinoeum, and the skin of the sacrum. Reflexes : 
Bladder and rectal centre (fourth to the fifth sucrol). 

J. Sacral and Coccygeal 8 eg in ait : Motor fibres for the sphincter uni externus 
and. levator ani; scnsoiy fibre for the skin over the coccyx and anus. 

The region of origin of the itni>ortant reflexes is shown by Fig. 32. 

From the preceding diagrams it is shown that the individual areas of 
innervation are not identical with those of the peripheral nerves, every 
root has a distinct cutaneous innervation field, which becomes amesthetie 
if the root supplying it is severed, whereas the cutting of a peripheral 
nerve eventually results in anaesthesia of various peripheral root areas (be-' 
cause the individual nerve by receiving fibres from roots originating in 
the neighbourhood of the plexus, receives fibres originating from different 
roots). The motor innervation of the root probably occurs in the man- 
ner that those fibres which arise together in the nerve root, which are in- 
tended for muscles working synergist ically (no matter whether they are 
supplied b\ various peripheral cells or not), have 1 also distinct ganglion- 
cell groups which belong together. (Compare p. 519.) 

If in the individual ease the height is to be determined at which the 
spinal-cord segment is affected, the upper boundary of the amesthetie 
cutaneous area must he ascertained. This shows the affected spinal-cord 
segment. It must, however, be observed that the latter, on account of the 
deeper point of origin of the affected spinal-cord nerve root from the ver- 
tebral column, lies somewhat higher than this. For example, the first dor- 
sal root compares to the seventh cervical segment and the farther down in 
the spinal cord the root lies, the higher up the probably affected segment 
will be found, etc. (Compare Fig. 3d.) 


DISEASES OF T1IE MEMBRANES OF THE SPINAL 

CORD 

ACUTE SPINAL MENINGITIS 

The diagnosis of acute, spinal meningitis in general offers no great 
difficulties. As the pia mater is richly supplied with vessels, it is readily 
seen that by an inflammatory exudation of the tissues of the pia, due to 
the plentiful vascular supply, swelling occurs and especially in the* sub- 
arachnoid space, respectively in the subdural space 1 , where larger collect ions 
of the exudate gather. This gives rise to much pressure and irritation of 
the numerous nerves of the pia itself as well as of the nerve roots which 
break through the membranes into the spinal cord. Inflammatory infil- 
trations may also occur in these roots and by means of the processes from 
the pia, the substance of the spinal cord itself may be affected by the in- 
flammation. 
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Symptoms. — After what has been said it may be easily seen that fixed 
pains along the vertebral column and pains which 'radiate to the trunk 
and body ( often girdle-like) represent a principal symptom of spinal ipen- 
ingitis. These pains are increased by pressure upon the vertebral col- 
umn, but are especially marked in movements of the vertebral column 
anteriorly or laterally, as this produces more marked irritation of the in- 
flamed parts. At the same time there is very usually hypercestliesia of the 
skin and muscles ; pressure upon the skin, raising it in folds or slight 
squeezing of the muscles, frequently produces severe pain. The patient 
stiffens the vertebral column and prevents every movement of the same; 
this stiffness is partly due to muscle spasm which occurs partly directly 
from irritation of the anterior roots, partly also retlexlv, ami is observed 
in the muscles of the neck as rigidity , in the extensors of the back as 
opisthotonus, showing itself in the abdominal muscles as a scaphoid re- 
traction of the abdomen . Less frequently are muscular contractions noted 
in the course of spinal meningitis. Reflex irritability may be somewhat in- 
creased at first, later the cutaneous and tendon reflexes are reduced or 
absent, as well as irritative phenomena in general, which in the Inter course 
of the disease give place to paralytic conditions , i. e., anaesthesia and paral- 
ysis, in that the pressure upon the root fibres may become so marked and 
so continuous that a loss of function of the latter may lie the result. In 
how far, in the individual case, the implication or the extension of the in- 
flammatory process from the pin to the substance of the cord gives rise to 
these conditions cannot Ixj determined in a simultaneous affection of the 
roots. 

The fever occurring in acute spinal meningitis shows no characteristic 
type; it may set in with a chill and terminate with a pre-agonal excessive 
rise in temperature. 

Rarer Symptoms. — Resides the more ennui nnt symptoms: The stiffness of the ver- 
tebral column and pain, the increase of pain by active and passive movements of the 
spinnl cord, the eccentric hyperscsthesin, the clonic* and especially tonic muscular 
spasms, the nnsPHthesias and motor paralyses, with cessation of the reflexes, which 
occur in the further course of the disease, tlieie aie also found, according to the 
concentration of the inflammation upon certain areas of the spinal cord and its mem- 
branes (in the cervical, dorsal and lumbar part), varying phenomena of importance 
ill the special diagnosis. As such must he mentioned interference irith the cracuatwn 
of fa'ces and urine , in which at first retention (perhaps in the majority of cases due 
to spasm of the sphincter) , later on incontinence is prominent. Also polyuria and 
glycosuria limy occur in the course of spinal meningitis, as well as albuminuria, 
alteration in the secretion of urine, which must he referred to an implication of the 
spinal marrow in the inflammatory process 01 to disturbances of the affected periph- 
eral innervation tracts. Further the ski w, Ijesides the previously mentioned hyper- 
eesthesia, often show's changes of a vaso-motor nature; conspicuous pallor, marked 
reddening, especially upon stroking the skin, more rarely eruptions. Also disturb- 
ances of the respiration (difficulty in inspiration due to spasm of the muscles of 
respiration, Gheyne-Stokes phenomenon) and of the activity of the heart (alteration 
of pulse frequency) ; further, narrowing and widening of the pupils may occur, espe- 
cially in those cases in which the meningitis travels upward, reaching the medulla 
oblongata and affecting the centrum ciliospinale and the more superiorly situated 
centres of respiration and the nerves inhibiting the cardiac action, or affecting the 
nerves in contact with these areas. If the inflammation spreads to the cerebral 
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meninges , the symptoms of cerebral meningitis are added: Headache, vomiting, 
vertigo, delirium, coma, irritative and paralytic phenomena in the course of the 
cranial nerves, etc. 

Seat of the Meningitis. — From the foregoing description it is readily 
seen that the symptoms of spinal meningitis must vary greatly according 
to the seat and distribution of the inflammatory process. 

In favour of an affection of the lumbodorsal portion of the pia are: 
Pains concentrated and fixed in the back, upon the trunk, and radiating 
into the lower extremities, further a limitation of the spasm and paraly- 
sis, etc., to the previously mentioned areas, marked development of blad- 
der disturbance, difficulty in respiration, due to spasmodic and naralytic 
conditions in the course of the muscles of respiration. 

The latter are most markedly developed, provided the cervical part of 
the pin is the seat of the inflammation. In this condition there is present 
rigidity of the muscles of the hack of the neck, markedly distributed ra- 
diating pains and hyperesthesia, spasm, etc., especially in the upper ex- 
tremity, and variation in the size of the pupil. Difficulty in deglutition, 
excessive slowing of the pulse or at times increase in pulse frequency, 
Ohevne-StokesV phenomenon and loinifing, show that the meningitis has 
reached the region of the medulla oblongata. 

In spite of the symptoms just enumerated, which are even somewhat 
pathognomonic, 1 should like to advise to make it a rule never to diagnos- 
ticate a spinal meningitis with certainty if one of the recognised causes 
which gives rise to meningitis cannot be proved to be present . In follow- 
ing this rule, in my experience, we are protected with greater certainty from 
making incorrect diagnoses. We shall therefore briefly refer to the (etiology 
of acute spinal meningitis. 

iEtiological Diagnosis. — Piimarily it should lx* observed whether any change 
has occurred in the vertebral column, which might give rise to an inflammatory 
process A special search should he made for purulent pleurisy, canes of the verte- 
bra', suppurat ire inflammation of the cellular tissue of the pelns (in puerperio) or 
deep brdsons. I»i the lust -mimed eases by contiguity a (purulent) inlhmmmtion of 
the dura mater (pach\ meningitis or an affection especially of the external surface 
of the cluia mater, a pci ipach\ meningitis) dc\ clops. Also in the opposite direction, 
from within outward, ail acute meningitis may occur if in myelitis the inllumma- 
tory process secondarily becomes implanted upon the pin. 

Secondly, we must reflect whether the existence of a gcncial infection which 
has become localized to the spinal meninges, is probable or not. In this manner, 
croupous pneumonia , acute rheumatic frier , enteric ferer , the acute exanthems, 
above all, however, srptico-piprmia may give rise to spinal meningitis. The virus of 
cerebrospinal meningitis also appears exceptionally to concentrate itself upon the 
pin spinalis, us T had an opportunity of observing recently in cases of spinal menin- 
gitis which occurred in connection with an epidemic of ccrehro-spiual meningitis, 
and not in a few cases. Putrid bronchitis, gangrene of the lung and bronchiectasis, 
in a similar manner in which they give rise to (cerebral and) spinal-cord abscesses, 
may also cause purulent spinal meningitis. All these infectious forms of menin- 
gitis are rare compared to those which arise due to the action of tuberculosis. Sim- 
ilar to the condition in epidemic cerr bro-spinal meningitis, it is almost always only 
a part phenomenon of a general meningitis, in which, as a rule, basilar meningitis is 
80 prominent that the simultaneously present spinal meningitis is not noted or is 
entirely overlooked. In some of these cases, the affection is obviously due to an 
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originally existing tuberculous focus in the lung, and a continuous propagation of 
the poison through the pleura and intervertebral openings Jo the coverings of the 
cord occurs, tlicncc travelling upward and reaching the base of the brain. In other 
cases the opposite condition may be present, a descending meningitis may occur, in 
that the products of inflammation of the originally infectiously inflamed pia of the 
brain, mechanically sink to the bottom, and secondarily produce a spinal meningitis. 
In other cases, finally, the tubei culous meningitis may be limited to the pia of the 
spinal cord, as in one of my cases, in which the possibility of cure of the tubercu- 
lous meningitis could be pro\cd by the autopsy findings. 

if after the examination of the history and the closest investigation of the case, 
no points of support are found tor the development of spinal meningitis by any of the 
previously mentioned etiological conditions, only then is it permissible to consider 
fractures and luxations of the vertebra*, shock of the vertebral column, or the influ- 
ence of refrigeration ns the cause of the disease, if these cannot be brought into 
direct connection with the cause of spinal meningitis, then influence as predisposing 
factors, liy producing a local damage to the tissue resistance, should be thought of 
(so that inflammatory and pus-producing causes which at other times are benign, 
may now exert their deleterious action ) . 

The diagnosis of spinal meningitis, as well as the special character of the infec- 
tion, in the individual case, has lately acquired greater certainty by the use of 
lumbar puncture , according to Quincke, which has already been frequently practised. 
In purulent meningitis pus is found in the fluid obtained in this Avay and in the 
tubercular form, in by iai the gi cutest majority of eases, in the usually very clear 
cerebro-spinal fluid, tubercle bacilli have been demonstrated. The proof of the 
presence of these oiganisins is easiest obtained by a previous use of the centrifuge, 
or by the examination of the fibrin coagulations which are found in the fluid and 
which contain the bacilli in large amounts. 

Differential Diagnosis. — Acute spinal meningitis is not rarely mistaken 
for other affections. Rheumatism of the cervical re rich nr , and also rheu- 
matism of the muscles of the hack of the neck and of the hack , have in com- 
mon with it stiffness of the neck and hack, pain upon movements, as well 
as sensitiveness and spastic contraction of the affected muscles. Muscular 
twitchings and sensory disturbances of the skin, hut above all the eccen- 
tric phenomena in the extremities, the disordered function of the blad- 
der, the changes in the pupil, etc., usually also the fever, arc absent, whereas 
severe and marked difficulty in respiration under some circumstances may 
also occur in simple muscular rheumatism, provided the affection is con- 
centrated upon the respiratory muscles of the thorax. 

From tetanus, spinal meningitis may as a rule be easily and correctly 
differentiated. In tetanus, the reflex irritability is enormously increased, 
trismus occurs from the beginning, eventually also spasms of the muscles 
of deglutition and there develops a rigidity of the muscles of the face, 
which is absent in spinal meningitis. On the other hand, in tetanus, the 
fever phenomena are absent (except the premortal temperature rise), the 
cutaneous hyperesthesia, the paralysis, the changes in the pupil and the 
appearance of cerebral phenomena. The aetiology of the individual case 
may Also determine the diagnosis; in favour of tetanus is the history of a 
wound having preceded the appearance of the disease by several days or 
weeks; this is however not absolute, as traumatic influences also play a 
part in the development of spinal meningitis, and this disease is occasionally 
of septico-pyaemic origin. 

Acute spinal meningitis can but rarely be confounded with hysterical 
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spasmodic conditions. The great variation in the clinical picture of 
hysteria, the entire impression which the patients convey, the exaggeration 
in the description of their difficulty, with the very slight affection of their 
general condition as a rule, and the never-absent typical implication of the 
psychical element in hysteria, will quickly aid the practised diagnostician 
in determining the correct affection. 

However the differential diagnosis between acute myelitis and spinal 
meningitis will often be difficult, especially as combinations of both affec- 
tions frequently arise, and some of the symptoms occurring in the course 
of spinal meningitis are in fact due to an accompanying affection of the 
cord in the inflammatory process. In general, in myelitis, the symptoms 
of paralysis are prominent both in the motor and sensory areas, the 
trophic disturbances of t ho skin, the paralysis of the bladder, eventually 
also the increase in the reflexes, whereas the irritative symptoms, the hyper- 
esthesia, and the pains are less marked, especially movements of the ver- 
tebral column and in the extremities do not markedly increase the pain, 
above all however the stiffness of the bach ■ and the riyulily of the muscles 
of the bach of the neck are absent, these symptoms giving a characteristic 
stamp to spinal meningitis. 

CHRONIC SPINAL MENINGITIS 

Chronic Spinal Meningitis. — The diagnosis of chronic spinal meningitis ran 
usually only he made in so far as we are called upon to decide whether symptoms 
point to an inflammatory aflection of the membranes of the spinal cord, besides the 
anatomico-pathological changes which produce eh ionic alterations of the cord sub- 
stance. Xlucli rater are other modes of origin of eluonie spinal meningitis to he 
considered: The development of the affection takes place from a preceding acute 
meningitis, occasionally it may occur ns a substantive affection, being chronic from 
the onset, arising upon the basis of syphilis or eluonie alcoholism. The symptoms 
which arc important in the diagnoMs have already been described under acute menin- 
gitis — only they are less developed, and arise more gradually: stiffness of the mus- 
cles of the back of the neck and bark , pain, localized in the la I ter areas, increased 
bp movement , occentiic pains and a sensation of weight in the extremities, girdle 
sensation, paresthesia and hypera»sthcsia of the skin, muscular spasms and con- 
tractures. In the later development of the affection paralytic phenomena become 
prominent: Anesthesia, paralysis of the bhuldei and paraplegic symptoms. These 
latter symptoms may be increased by change of position especially while in the 
recumbent posture, by gravitation of the exudate, or by a more marked passive 
engorgement of the blood in the canal of the spinal eoid. If compicssion of the 
roots by the exudate, or chronic thickening and coalescence occurs, atrophy of the 
paralyzed muscles develops (reactions of degeneration), also paralysis of the blad- 
der, anesthesia, and cessation of reflexes. It can only be surmised then whether 
the pia and arachnoid, or the dura is more implicated in this process. An inflam- 
mation of the external surface of the dura ( pachy meningii is spinalis externa) is to 
be thought of if the development of the. symptoms of chronic spinal meningitis 
occurs gradually (by contiguity), being added to those of c.tries of the vertebra*, with 
deep bedsores, or purulent condition of the muscles, which arc all contiguous to the 
vertebral column. 

In general, the diagnosis of chronic spinal meningitis is very uncertain, and the 
ensemble of the previously mentioned symptoms nmy only be expected to he well 
developed in the rarest cases. Comparatively most frequently, chronic spinal men- 
ingitis has been observed recently in the course of syphilis; in such cases coinci- 
dent spinal meningitis and tabes dorsalis could be noted. Usually, besides the 
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syphilitic spinal meningitis, symptoms of brain syphilis are present, especially also 
the symptoms of progressive paralysis. * 

Pachymeningitis Hypertrophies. — There is a better foundation for the diagno- 
sis of a special form of chronic spinal meningitis, which alfects the dura mater and 
shows a very characteristic clinical picture. It is the variety first described by 
Charcot: Pachymeningitis cenicahs hypertrophica (cervical is interna). In this 
affection upon the inner surface of the cervical spinal dura, as a result of chronic 
inflammation, callosities which may attain the thickness of J cm. arc formed, which 
press upon the spinal cord and the nerve roots, thereby producing marked conse- 
quent phenomena. 

Phenomena of the onset (stage of irritation) are: Severe pains and stiffness 
of the muscles of the neck, radiating pains, hypenesthesia and paresthesia in the 
arms, eruptions (herpes and pemphigus), desquamation ami roughness of the skin 
of the upper extremities, further, although rarely, spasm and contracture in the 
muscles. 

A gradual transition into the second stage now occurs (in the course of from 
eight to ten weeks) ; this is called the stage of paralysis, being characterised by the 
phenomena of motor paralysis, in the region of the upper extremity. Almost always 
does this paralysis affect partly the course of the ulnar and median nerves, whereas 
the radial nerve is usually exempt. THs produces antagonistic preponderance of 
the radial innervation, so that the hand is held in the position of dorsal flexion. At 
the same time, both end phalanges of the fingers are bent (claw position). How- 
ever, this contracture position of doisal flexion only occurs provided the radial nerve 
is not affected, but, if this nerve be also implicated, permanent volar flexion of the 
hand is observed. The paralyzed muscles are atrophic and show reaction of degen- 
eration: the skin becomes anesthetic in areas. Further on in the affection, due to 
the pressure of the hypertrophic connective tissue upon the spinal cord, paralysis 
occurs even in the lower extremity. The cause of the latter is due to the pressure, 
which the anterior lateral columns of the cervical cord and the fibre tracts for the 
lower extremity, which run through these tissues, experience. The paralysis in the 
lower extremity differs from that occurring by pressure of the root fibres, occurring 
in the upper extremity, in that atrophy does not develop in the leg, the electrical 
reaction is normal and the tendon reflexes are increased. With this the other phe- 
nomena of compression of the spinal cord develop: Amrsthesin of the lower extrem- 
ities, bedsores, pa 1 ah sis ol the bladder, etc. 

Differential Diagnosis. — The altered conditions existing in the upper extremity, 
compared to those of the lower extremity, show with certainty that, in the interior 
of the cord of the cervical \ertchra, a pathological process is present that has dam- 
aged the nerve roots mid further on has even involved the cord substance. The mus- 
cular atrophy in the region of the upper extremity may resemble prog tensive muscu- 
lar atrophy and amyotropiv lateral sclerosis. Hut, in these affections, the irritative 
phenomena, the rigidity of the muscles of the neck, the pains and sensory disturb- 
ances in general, ns well ns disturbances of the bladder functions are absent, 
whereas on the other hand, the atrophy of the muscles of the lower extremity and 
bulbar symptoms are absent in hypertrophic cervical pachymeningitis. The differ- 
ential diagnosis is more difficult between the disease in question and cervical spon- 
dylitis with secondary compression symptoms. In favour of spondylitis is the 
painfulness of indhiduul vertebra? upon pressure, and even more so the deformity 
of the vertebral column, the less typical course of the disease, and the possible evi- 
dence of tuberculosis of other organs. However, the differentiation between hyper- 
trophic pachymeningitis and meningeal tumours of the cervical cord is impossible, 
if we do not lay stress upon the somewhat slower development of irritative phenom- 
ena in the case of tumours and the simultaneous development of tumours in other 
• parts of the body. But even then nothing but a probable diagnosis can be made. 

Paohymenlngltls Hemorrhagica. — Pachymen ingi t is hemorrhagica ( interna ) 
with the deposition of a fibrinous exudate upon the inner surface of the dura, in the 
subdural space. It is important in the diagnosis to note that the disease usually 
occurs combined with hematoma of the dura nmter of the brain, and that both affec- 
tions are the result of psychoses (dementia paralytica), and the abuse of alcohol. 
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The disease cannot be diagnosticated with certainty ; but we should suspect its pres- 
ence if in drunkards and paralytics, and especially in the simultaneous appearance 
of hematoma of the dura of the brain, the symptoms of chronic spinal meningitis 
appear. Suggestive are therefore stiffness and painfulness of the bock, rigidity of 
the muscles of the neck, eccentric pains, contractures and weakness, besides hyper- 
esthesia or anesthesia of the extremities, phenomena which are intercurrently 
exacerbated and occur in an acute manner with symptoms of pressure upon the 
nerve roots and the substance of the cord in those cases in which suddenly marked 
hemorrhages occur from the pseudo-membranes. 

Meningeal Tumours . — Their diagnosis will be discussed later on in describing 
tumours of the spinal cord. 



DIAGNOSIS OF DISEASES OF THE 
SPINAL OOiiD SUBSTANCE 


PRELIMINARY REMARKS 

Degenerative Processes in the Spinal Cord. — Inflammatory processes in the 
spinal cord play an important part in diseases of the spinal cord. If we accept 
as the product of these processes, fatty degeneration of the nerve substance and — at 
least in the eases running a chronic course — proliferation of the glia tissue (“gray 
degeneration” — sclerosis), the greatest part of the affections of the cord belong to 
the category of chronic myelitis. Lately in the various diseases of the spinal cord, 
both the end products of the anatomical changes have been genetically separated, 
and the degeneration of the nerves in certain clinical pictures of diseases of the 
spinal cord (tabes, lateral sclerosis, etc.) has been looked upon ns the most impor- 
tant primary condition, the glia proliferation as subordinate and secondary, and the 
processes due to this condition have been distinctly separated from the inflamma- 
tory changes. It may be looked upon as ccitain that, in the oceuriencc of degen- 
eration of the nerve elements of the spinal cord, the composition of the ganglion 
cell plays a great part, as its destruction regularly results m a degeneration of its 
neurites. This condition ot dependence dominates the course and the intensity of 
the individual degenerative processes. Regarding the origin of degeneration itself, 
it is immaterial whether inflammatory or other changes are present in the indi- 
vidual case which no longer allow the conserving influence of the ganglion cells upon 
individual fibre tracts. 

System Diseases. — In a certain number of affections of the spinal cord, in tabes, 
lateral sclerosis, etc., certain fibre tracts which anatomically and functionally 
belong together (also ganglion complexes) are affected with great regularity — “fibre 
systems ” respectively “ neuron systems/’ so that the unfortunate designation “ sys- 
tematic 99 spinal-cord diseases has been chosen for them, in contrast to other changes 
of the cord which are irregularly diffused in different areas through the length and 
breadth of the cord. Why in the special case this or that distinct division of the 
spinal cord should be afTected, is beyond our comprehension, nor can we understand 
why certain toxic substances (lead, strychnine, ergot, etc ) damage functionally cer- 
tain fibre tracts of the cord. Lately, it has become more and more probable that a 
hereditary feebleness of certain neuron systems plays an important part in the devel- 
opment* bf “system diseases.” 

The question to be decided primarily by the diagnostician in the individual pa- 
tient is this, which functions are altered in the clinical picture, and to what portion 
of the spinal cord do they relate, and secondarily to consider the form of lesion that 
has occurred — i. e., to formulate the diagnosis of the functional disturbance so that 
it becomes an exact localized anatomical one. 

Starting from this standpoint it will be advisable first to consider the more 
sharply defined affections, and, therefore, in general those more accessible to diagnosis. 
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TABES DO0SALIS ILOCOMOTOR ATAXIA] 

GRAY DEGENERATION OF THE POSTERIOR COLUMNS— LEUCOM YELITIS 
—POSTERIOR CHRONICA 

Tabes dorsalis represents one of the best and longest-known partial 
affections of the spinal-cord substance, running a chronie-progressivc 
course. The anatomical basis of tabes depends, in the main, upon a de- 
generation 'of the posterior columns, which, as Leyden recognised first, 
occurs in connection with disease of the sensory-root fibres , so that a de- 
generative process in the spinal cord takes place which follows the course 
of these tracts in a centripetal direction. The most important clinical signs 
of the affection, dominating the morbid picture, are disturbances in the 
sensory sphere and the ataxia. 

The diagnosis in the majority of cases is easy, in that a certain com- 
plex of symptoms is almost pathognomonic of tabes. Difficulties can only 
arise in the very (irst stages of the disease, and occasionally in the later 
stages, if the typical picture of tabes heroines greatly modified, or the result 
of phenomena which are due to the development of the anatomical changes 
beyond the usual frame of the affection takes place, this causing the typical 
picture of the affection to be more or less altered. 

Diagnosis of the First Stage of Tabes. — Incipient tabes can be diagnos- 
ticated as soon as liglt Inina-like (so-called lancinating), paroxysmal pains, 
in the small of the back and in the lower extremity, occur, and the tendon 
reflexes are absent . These symptoms may exist for years without giving 
rise to ataxia; in spite of Ibis, as the results of autopsies teach us, in such 
cases a typical degeneration of the posterior cord may exist. To these two 
initial symptoms usually a third symptom is added, disturbances of the 
movability and in the width of the pupils . this being a reflex rigidity of 
the pupil (in about one half the cases, also, even if rare, total, i. e., affect- 
ing accommodation as well as reflex conditions), narrowing ( myosis ) and 
inequality of the pupils. In reflex rigidity of the pupil, the pupils are 
usually more contracted than normal, reacting however still to accommoda- 
tion, but not to the influence of suddenly appearing light (Arygll- Robert- 
son phenomenon). The cause of these pupillary changes has not yet been 
definitely determined, especially as to whether they are of spinal or cere- 
bral origin (arising from the region of the corpora quadrigemina), in- 
fluencing the pupil reaction. 

Eye Symptoms in Tabes.— Rarer than these three usually combined initial symp- 
toms in tabes, there occur in the first stages of the disease affections of the nerve 
of sight and the muscles of the eye, which may occasionally even precede the just- 
mentioned spinal phenomena and that for -a long time. For this reason, the diagnos- 
tic rule must be adhered to, not only in the later stages of tabes in uhich the diag- 
nosis does not usually give rise to difficulties, but in every suspected case the mus- 
cles of the eye should be examined for paralysis and especially also the function of 
the organ of sight should be determined and an ophthalmoscopic examination made. 
The findings which are noted in tabes dorsalis are brielly the following: 

Paralysis of the abdveens and of the oculo-motor are both equally common ; they 
usually occur suddenly and are not rarely incomplete, may occasionally even dis- 
appear comparatively rapidly. Paralysis of the trochlear nerve, however, is very 
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rare. Paralysis of the muscles of the eye is found in at least one half of the cases 
of affections of the optic nerve and exists as a rule for some time before the latter 
occurs. 

The functional disturbances in diseases of the optic nerve are frequently ushered 
in by marked blinding phenomena or by hary sight. Usually at first the contraction 
of the colour field is moderate; the early appearance of blindness for red and green 
is suspicious. The limits of the field of vision frequently show a zigzag form. 
These disturbances in general advance, and in from four to five months blindness may 
occur, which otherwise us a rule requires from one to three years. 

Examination with the ophthalmoscope shows as a rare finding at the onset of the 
affection: The optic nerve somewhat reddened, slightly opaque and of a more gray 
eolouf. Much more frequently following this so-called inflammatory stage, pale-gray 
discoloration of the optic nerve (gray atrophy) icith shat ply defined limitation 
and nortnally filled vessels is noted ; the latter appears somewhat narrowed, if grad- 
ually the gray colour which was primarily present, changes to a somewhat white 
gray. A change in the optic nerve papilla may be absent upon ophthalmoscopic 
examination in functional disturbances that are already quite marked. 

Less Constant Initial Symptoms. — Whereas the lancinating pains in the 
stage of onset are as a rule limited to the lower extremities, eases also 
occur in which they are confined to the trunk and still rarer cases in 
which they appear concentrated upon the upper extremity. Symptoms, 
which may easily be overlooked, because they are as a rule but slightly in- 
dicated but which are nevertheless important as complementing the diag- 
nosis of the first stage of tabes, arising at times earlier, sometimes later 
than the already-described initial phenomena are: Sensory disturbances of 
various kinds, anaesthesia (especially also in the form of a ribbon-like con- 
stricting streak upon the trunk), paresthesia , especially formication, fur- 
like sensations upon the soles of the feet (sensation as if walking upon cot- 
ton, sand, etc.) and also in the hand (and as it appears, preferably in 
the course of the ulnar nerve), but above all the usually constant and 
greatly feared girdle sensation , i. c., the sensation of a lioop surrounding 
the trunk, the feeling of slight lassitude which appears even in the recum- 
bent posture but is especially noted after prolonged walking or standing. 
Among the symptoms which occur early, there is also not rarely weakness 
of the bladder (retention and involuntary evacuation of urine), sexual dis- 
turbances (priapism, painful ejaculation, etc., later permanent impotence), 
and paresthesia of the rectum, the sensation as if a wedge were in the rec- 
tum, etc., which may increase to such an extent that marked pain occurs 
and gives rise to the so-called anal crises. Similar conditions as in the 
nerves of the rectum also take place in the nerves of the abdominal organs 
and may also cause neuralgias, even in this stage of the disease. They are 
designated, following Charcot, with the happily chosen names of crises . 

Crises. — The most frequent are the gastric crises — severe gastric pains 
and vomiting, occurring in paroxysms, rarely only vomiting of copious 
watefy masses, or only the symptoms of gastralgia, lasting for hours or 
days, and then ceasing for weeks. Intestinal crises are rarer (colic, and 
uncontrollable diarrhoea), nephrocrises (attacks resembling renal colic, with 
diminished diuresis and transitory albuminuria), urethral and vesical 
crises (urinary pressure, retention of urine, etc.), deglutition crises (par- 
oxysms of difficulty in deglutition), laryngocrises (nervous attacks of cough 
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with the symptoms of laryiigospasm an<l later of posticus paralysis) and 
cardiac crises (increased pulse-rate, angina pectoris, syncope). 

In keeping with the anutomical changes in the cranial nerves, and in 
the cerebrum, which occur in tabes, there are found occasionally, even 
early, also other symptoms, which shall bo described later on: Resides 
changes in sight and paralysis of the oculo-motor nerves and abducens 
paralysis, progressive difficulty in hearing, trigeminus neuralgia, vertigo, 
apoplectiform and epileptiform attacks, etc., are noted. 

Diagnosis of the Second Stage (“ The Ataxic Stage ”). — By an increase* 
of the previously mentioned constant, or of the rarer initial, symptoms, 
under continuance of the latter, the second stage of tabes occurs, which on 
account of the symptom which is particularly prominent in this stage, is 
known as the “ ala. vie stage." The disease is now, having attained its full 
development and the characteristic ataxia having occurred, readily recog- 
nised even upon superficial examination. The disturbance is characterized 
by the fact that in spite of the well-retained voluntary force , the nutrition 
and the electrical reaction of the muscles , there is nevertheless marked 
interference with their functions, producing difficulty in gait, standing, 
etc., which may finally become entirely impossible. The cause of these 
phenomena depends, as Duchcnnc recognised, upon a disturbance of co-ordi- 
nation of muscular action . The harmonious combined action of the mus- 
cles in movement, which presupposes a finely differentiated measure in the 
intensity of the muscular contraction, is disordered or has ceased entirely. 
A clumsiness in locomotion appears; the patient to assure himself of the 
position of liis extremities, causes excessive movements in the joints, and 
these are all the more marked the greater the disturbance of sensation. 
The uncertainty increases markedly if the patient closes his eyes, in which 
especially, if the feel are brought into juxtaposition, a more or less marked 
swaying occurs ( Braeh-Romberg's symptom). This is in keeping with 
the peculiar gait of patients affected by locomotor ataxia : The legs are 
raised abnormally high, and brought down witli the heel, first stamping 
the ground as it were (heel gait). It is particularly difficult for the patient 
to turn around suddenly or to rise abruptly from a sitting posture; in com- 
plicated muscular actions, such as dancing, standing upon one leg, etc., 
marked swaying of the body occurs. These difficulties arc noted primarily 
in the lower extremity, but in the further course of tabes, the ataxia may 
also affect the upper extremity, so that finer manipulations: Writing, but- 
toning the clothes, etc., are uncertain, and in attempting a movement of 
the fingers in a straight line, it is found to be impossible. 

Third, “Paralytic,” Stage. — To this stage which similar to the first 
stage may last for years — I knew a case in which, from the onset of tabes 
almost forty years had passed, however the patient was still able to walk 
comparatively well, his occupation being that of a canvasser — finally the 
third stage of tabes is added, provided that intorcurrcnt affections have 
not shortened the life of the patient, this stage being characterized by 
paralysis of the legs, complete paralysis of the bladder, cystitis, bedsores, 
briefly, by all the severe usual affections occurring in diffuse diseases of the 
spinal cord. 
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Details regarding Degeneration in the Spinal Cord. — In the latter instance, the 
degenerative process is no longer limited to the posterior* columns, but rather a 
dissemination has occurred a Heeling the (motor) pyramidal-lateral column tract, 
eventually also affecting the anterior horns. Such a marked distribution of the 
process to the anteiioi portions of the spinal cord is rare, however, as well as degen- 
erative changes in the floor of the fourth ventricle and in the aqueduct of Sylvius, 
or in the cortex of the cerebrum. Mon* frequently degenerative changes occur in 
the optic none, in the pneiimogast 1 ic and in other peripheral (sensory) nerves. The 
typical region of the tabetic process is unquestionably the posterior roots and the 
posterior columns, in which almost without exception a xcry small portion, the 
ventral posterior column lield (Fig. 34, i) with its lihres, which do not arise from 
the posterior roots, but in the cells of the posterior gray matter (compare Fig. 28), 
remained unaffected by the degenerative process. Those fibres of the* jKisterior roots 
are especially aflected by the degeneration, which traverse the external zone (radi- 
ating root zone) of the cuneal columns, partly ascending in (Joll's columns and partly 
giving off reflex collaterals or also special sensory collaterals to the gray substance, 
partly, finally, being connected with riaike’s columns by collaterals (Fig. 28 and 80). 
The ganglion cells of the latter naturally remain normal; however, it appears that 
the line libre uctwoik surrounding them wastes, especially by degeneration of tin* 
fibres and terminal arborizations which l *ach the ganglion cells of Clarke's columns 
( Lissaucr ) . 

The icsults of these typical changes in tabes, after whnt we have previously 
described regarding the fibie structure of the spinal cord, may be explained in the 
following manner: 

The tabetic process is mainly and evidently , in its primary stages , an affection 
of the peripheral sensory ntuton which in tabes is invohed in different areas. 
The most frequent points of attack aie the posteiior loots, which partly degenerate 
primarily, and pattly, as it appears, secondarily by inflammatory processes in the 
dura and especially in the pin, degeneration being the result. The (radiating) 
root zones of the cuneal columns degenerate. There arc especially affected among 
the radiating fibres entering the spinal cord from the posterior roots: J. the ascend- 
ing fibres entering the cuneal column and further upirard into ( }otl*s columns , 2, 
those going to (Hat he's columns and from there ascending into the cerebellar lateral 
column tracts, especially those loot fibies presiding oxer co-ordination, respectively 
the collaterals, 3, those radiating from the posterior columns into the nosterior horn 
and the tcflcjr collateials tunning into the anteiior hoin (Fig. 28, lire) and, 4, the 
radiating lihres fiom the root zone going into the posterior gray matter to the col- 
umn colls. As the first -mentioned of these fibre tracts, by its interruption in the root 
zones of the posterior columns, is separated from its cells in the spinal ganglion, its 
tract degenerates secondarily towards tin* biain from the point of lesion, i. c., the 
cuneal columns degenerate and faithcr up also (lolVs columns. The condition is dif- 
ferent with the second of the affected fibre tracts. As Clarke's ganglion cells, as is 
well knowTi, remain intact in tabes, and these represent the origin cells for the cere- 
bellur lateral column tract fibres, naturally no reason exists for ascending secondary 
degeneration of the cerebellar lateral column tracts. Nevertheless, the collaterals of 
this second category of fibres degenerate, upon the tract between the original focus 
of disease (in the loot zone? of the funiculus cuneatus) and Clarke's columns; the 
sensory fibres which radiate into the posteiior horns also degenerate (4) up to the 
point of their column cells, as well as the posterior column retlex collaterals (3). 
As a result of this, there appears in the region of the posterior horns up to the cells 
and especially in the surrounding areas of Clarke’s columns a conspicuous atrophy 
and a*Bcarcity of fibres of the gray substance. 

As a secondary degenerative change is not noted in the cerebellar lateral column 
tracts and pyramidal tracts, there is also not seen in typical cases a change in the 
ground bundles of the anterior and lateral columns, nor is there a reason for this in 
the previously mentioned anatomical changes in tabes. It is true, the crossed ascend- 
ing fibres in the anterior lateral column ground bundles arc in contact before their 
entrance into the spinal cord xvith cells of the Hpinul ganglions, but farther on they 
come in contact with ganglion cells of the gray substance, the column cells — i. e.. 
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with a second cell station and arc preserved by the latter. Another such cellular 
influence also occurs in the fibres which arc not crossed ascending in the posterior 
columns (principally supplying muscular sensation), but this occurs in the medulla 
oblongata, this being the reason that their degenerative field in (loirs column occurs 
in all cases in their entire length in the spinal cord. 

liesides the changes in the funiculus cuneatus and (Soil’s column which have been 
mentioned there are found, as Lissauer has shown, as a typical expression of the 
degenerative process in tabes, 
also disease of the fine root 
fibres of the marginal zona 
situated at the apex of the 
posterior horns ( Fig. 34, r, 

Iff), which represent the 
most lateral fibres enter- 
ing and the principal mass 
of sensory iibies which arc 
crossed and ascend to the 
medulla oblongata, .lx ho in- 
ert r the marginal zone ns a 
rule only Incomes diseased 
later than the root zone of 
the funiculus cumulus, it is 
evident that the fibres in 
question usually are able 
to conduct somewhat longer 
than those coming from the 
funiculus cuneatus which 
radiate into the gray sub- 
stance. 

Lately the point of at- 
tack of tabes has been 
placed more peripherally in 
the peripheral wiisniv neu- 
ron, i. e., in the cells of the 
spmaf (pin (ft ion. and. in fact, 
investigations dneefed to 
this point have discovered 
degeneiatire chanty s in the lattci (usually but very slight ones). This makes it 
clear that the dcgcnciation of the posterioi loot Iibies and posterior (line columns 
belonging thereto must be looked upon as secondary lesulting phenomena of these 
changes in the spinal ganglion, only we must then expect also that a degeneration in 
the sensory peripheial nerve* must oeeui. which has in fact been pioved in these cases. 
It has not yet been sufficiently detei mined whether these aie constant findings, and 
in how far the degeneration of the spinal ganglion must be developed to cause these 
secondary changes in tin* centrally and peripherally conducting nerve fibres, belong- 
ing to the spinal ganglion cells. 
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Upon the basis of the anatomical changes just described the explana- 
tion of some clinical facts may be attempted which at first sight appear 
difficult, occurring in the primary stages of tabes and that are important 
in the diagnosis. Apart from the lancinating pains which point to an irri- 
tation of the sensory-root fibres which radiate into the spinal cord, I shall 
only touch upon a conspicuous fact which lias occurred to me, as well as 
certainly to every one that has had an opportunity of observing a great 
number of tabetic patients. Not rarely, in the onset of the disease, is 
there a striking contrast between the conspicuously slight development of 
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the sensory disturbances of the skin, on the one hand, the absence of the 
tendon reflexes and marked disturbances of co-ordination, on the other 
hand. After what we have just mentioned regarding the anatomical 
changes in tabes, this becomes somewhat clear. A part of the senspry-root 
fibres, especially those concerned with the conduction of tactile sensation 
(which probably come in contact in the gray substance with column cells, 
and from there crossing, enter the anterior lateral ground bundles and 
ascending), these fibres may as we have seen (compare also Fig. 34, Iff) 
remain intact in the initial stage of tabes, whereas those posterior column 
fibre-complexes which surely servo to a lesser degree for the above conduc- 
tion, but principally for the conduction of the muscular sense, represent 
the primarily diseased portions of the spinal cord. 

Also the behaviour of the reflexes lias become somewhat clearer after 
what has been mentioned. In general tin* cutaneous reflexes in tabes are 
not markedly disturbed. This is explained by the circumstance that their 
reflex arcs, evidently for the greatest part, are situated in areas of the cen- 
tral nervous system, above 1 the spinal marrow, and the sensory tracts lead- 
ing to them, at least in the onset of the disease, are partly intact. Very 
frequently, in the preataxic stage of the disease, the reflexes of the abdom- 
inal coverings arc increased. In contrast to this, as is well known, the 
tendon reflexes are lost as soon as the original area of affection in the 
spinal cord attacks the reflex collateral going to the anterior horns (Fig. 
34, lire). As the arc for the patella tendon reflex transvcrscs the lumbar 
cord and as the tabetic process in this area is usually primary and most 
developed here, it is self-evident that the patella tendon reflex almost in- 
variably is absent, but it is also evident that the same must be retained 
and in fact is retained provided the tabetic process in rare exceptional 
cases only affects the cervical cord, in which case the tendon reflexes of the 
upper extremity are absent. 

A special description is required for a very interesting symptom, most 
important in the diagnosis, yes, even dominating to a certain degree the 
entire process — the disturbance of co-ordination. The explanation of its 
origin has for a long time occupied numerous investigators, and has given 
rise to the development of the most varied theories. 

Genesis and Diagnosis of the Disturbances of Co-ordination. — By co-ordination 
we understand the combined action of certain muscles producing a uniform action. 
It is obvious that any explanation of the disturbance of co-ordination is impossible 
so long as we do not possess exact knowledge of the normal process of co-ordination. 
We are however not fully clear regarding the latter ; but the results recently obtained 
by anatomical and physiological investigation, as well as the clinical facts gained 
at the bedside in certain directions, give us at least sonic points of support, and in 
the following explanation an attempt will be made to analyze the mechanism of 
co-on]jnation. 

The innervation of the various muscles, which have for their purpose the ful- 
filment of a uniform action in a regular sequence, and which act together in a defi- 
nite measure of intensity in contraction, occurs in certain areas, respectively in 
apeeial tracts, of the central nervous system. Let us proceed from the frequently 
quoted fact that every nerve of the extremity receives nerve fibres not from one, but 
from several spinal-cord roots, further, that probably in one root the fibres for those 
muscles which usually act co-ordinately arise together and that there are in relation 
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to these synergistic nerve fibres also motor-ganglion-cell groups of the gray spinal 
cord substance which belong together . To these motor-ganglion-cell complexes 
unquestionably sensory influences are carried by collaterals from the most varied 
regions, especially by collaterals which originate partly from sensory-root fibres, 
partly ascending sensory fibres from the anterior lateral ground bundles, partly, 
finally, from the cerebellar lateral column tract. These centripetal influences con- 
veyed by the sensory nerves of the skin, the muscles, the tendons and the joints car- 
ried to the motor ganglion cells, may produce, partly as a result of the lately found 
anatomical connection of these sensory collaterals with motor cella at various heights 
of the spinal cord, a simultaneous muscular action reflexly, and may cause partly 
upon the centrifugal motor cells, by stimulation from the pyramidal tract, a sequence 
of muscular innervation and an intensity regulating the same, partly they may also 
produce an inhibit ire action. 

Primarily in tabes dorsalis the collaterals representing the co-ordinating apparatus 
are affected, i. c., the ganglion cells of the gray spinal-cord substances do not usually 
degenerate, however the cmtripetal collaterals which come in contact mth them are 
damaged in their conduction, this causing a member of the co-ordination apparatus 
to functionate insufficiently. In ataxia, there is especially a disturbance of muscu- 
lar, and particularly of joint, sensibility always present, whereas the sensation of 
the skin is but partly or not at all interfered with. The result of an insufficiency in 
the conduction, produced in this manner upon the various centripetal irritations, is 
ataxia which, according to its genesis, may be designated as simple sensory ataxia . 
In my opinion , this variety of ataxia is typical in tabes so long as the degenera- 
tive process in the spinal cord is not disseminated beyond its usual borders: If this 
occurs, the ataxia may also have other causes for its origin. 

The simple assumptions which have lieeii made so far only partly explain the 
complicated mechanism of co-ordination, hut by no means completely. In the first 
place it has been determined that in lesions of Clarke’s columns the cerebellar lat- 
eral column tracts degenerate secondarily centripetally, this giving rise to disturb- 
ances of co-ordination. The course of the cerebellar lateral column tract may he 
followed contrabands, through the corpora restifoimia to the ccichcllum and, in the 
latter, probably the middle posterior portion may he looked upon as the region in 
which the greatest part of the ganglia and the reflex fibres in connection with them 
(see cerebellum) are found, i. o„ the elements serving co-ordination. We are en- 
titled to the assumption that m this {posterior central) portion of the cerebellum a 
point of collection for centripetal stimulations is situated winch are communicated 
to motor tracts. Into this region the previously mentioned cerebellar lateral column 
tract fibres radiate, first through the corpora restiformia, and also fibres from the 
posterior column, especially to the superior worm and from thence communications go 
off to the roof nucleus. The centripetal stimulations which have gathered here, may 
lie carried to Dciter’s nucleus and from thence upon recently discovered centrifugal 
tracts to the motor cells of the spinal cord. Further on, fibres from the corpus denta- 
tion passing through the cerebellar peduncles go to the red nucleus of the tegmentum 
and to the tlmlnmus opticus, between which and the parietal brain further fibre 
com niunicat ions exist. Further, if wo reflect that there is nothing to pi event a con- 
nection of the latter with the frontal brain and the tcmporo-orcipital brain, from 
which parts of the upper surface of the brain, the frontal and temporal pontal traefs 
going to the cerebellum, originate, it is at least likely that this entire complex of 
fibre tracts Wongs together functionally ami serves, co-ordination, all the more as 
in pathological lesions of all of these parts, more or less marked ataxia, especially 
a difficulty in maintaining the equilibrium- of the body , is noted. 

The maintenance of the equilibrium of the body unquestionably in all eases 
depends upon the combined uniform action of numerous muscles. If sufficient co- 
ordination is to occur, a confluence of the various sensory irritations and the action 
of their regulating power upon a great number of motor tracts is necessary. This 
is only possible above the spinal cord , and unquestionably happens for the greater 
part in the principal co-ordination tract previously described 

Among the sensory centripetal stimulations the confluence of which is made up 
for the greates part by the apparatus of co-ordination, besides the sensory irritations 
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which are carried to the ftkin, the muscle*, the tendons, etc., those conveyed hy the 
optic nerve play a chief role. They may, to a certain extent, substitute the influ- 
ence of the other sensory irritations upon co-ordination, and the insufficient equilib- 
rium of the body in co-ordinative disturbances, in the most cases, is very much 
more prominent when the eyes are closed and the regulating influence conveyed by 
the* act of sight is absent. 

Horn all the previously mentioned centripetal stimulations are conveyed to the 
motor elements, regulating their action, and affecting the complicated movements, 
may only 1 m* presumed at this time. According to my opinion, their action cannot 
be explained otherwise than that they leflexly stimulate the motor cells, on the one 
hand, and, on the other hand, inhibit their stimulation, whereby partly muscle action 
complexes are supplemented, partly voluntary stimulations restricted in a distinct 
measure. Whether this occurs in the anterior lioin cells and in the cerebral nerve 
nucleus or, when the regulation occurs more under the influence of the will, the 
stimulation of the ganglion cells of the pyramidal tract in the central convolutions 
being influenced hy the sensory stimulation reaching the cerebrum, in the manner 
previously described, cannot be positively determined. 

From what has been said it is apparent that co-ordination is a very complicated 
process, the individual constituents of which have by no means been determined 
with certainty. Very probably, only by careful clinical observation can we know 
what influence the lesion of certain ganglion formations lias in the act of co-ordi- 
nation, and how centiipetal or centrifugal fibres act upon the particular variety of 
ataxia. For the time being there is still much that is hypothetical regarding 
ataxiu, and it is advisable, in utilizing even a very marked, w r el I -developed ataxia, 
as the basis of a topical diagnosis of individual diseases of the nerves, to be very 
careful. 

Barer Symptoms and Complications. — Besides the well-characterized 
symptoms which determine the diagnosis of tabes, which have been men- 
tioned, there occur in individual cases rarer or less marked phenomena; 
the knowledge of which is necessary to complete the* diagnosis and to make 
it certain. 

Symptoms occurring in the Motor Tract. — Among the motor symptoms, 
there is very usually a certain /{acridity of the muscles during passive and 
uotne movements (raising the k*g from the knee towards the pelvis). The 
reason of this hypotonia may depend upon a diminution of the “muscle 
tonus,” which itself is the result of the stimulations which are conveyed 
to the anterior horn cells through sensory fibres. Ff the latter, which 
is the case in tabes, becomes incapable of conduction, the normal tone of 
the muscle suffers. Rarely are pareses noted in the lower extremity, in- 
voluntary contractions, especially during sleep, nor paralyses in the course 
of individual nerves , especially in the peroncus and radial nerves, the 
facial nerve, the hypoglossal, glosso-pharviigoal, vagus and spinal accessory 
(marked difliculty in deglutition, paralysis of the recurrent laryngeal, 
atrophy of the sternocleidomastoid and trapezius, increased frequency of 
the pulse) or paralyses of the nerves supplying the ocular muscles (ptosis, 
strabismus, etc.). These paralytic conditions, according to autopsy find- 
ings, provided simple paralysis of the extremities is found, arc cither 
duo to an advancing degeneration in the pyramidal tracts, or, if it be a 
case of amyotrophy, they are due # to a disease of the anterior horn cells 
(communicated by the reflex collaterals?) or, again, to a superadded de- 
generative neuritis affecting the spinal and cerebral nerves. Relatively 
frequent is there a symmetrical atrophy of the muscles of the foot and also 
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of the muscles of the hand found with secondary claw position, due to a 
degeneration of the motor peripheral nerve of the extremity. It is some- 
what characteristic of the paralyses due to peripheral neuritis that they 
may disappear if, as in peripheral neuritie processes, a regeneration of the 
nerve occurs in the course of time. Should the degeneration continue, the 
permanent result is a consecutive muscular atrophy and a disappearance of 
electric contractility. Hemiplegias are also, from time to time, noted in 
the course of tabes. They partly show no anatomical lesion, hut may pre- 
sent vascular changes with thromboses (probably of a syphilitic nature). 

Sensory Symptoms. — As the motor, the peripheral sensory nerves may 
also, in the course of tabes, be a fleeted by a degenerative change. This 
may either occur as starting from the degenerated spinal ganglion cells, or, 
if the latter arc intact, in that the central portion of the peripheral sensory 
neuron in which the damage in tabes has occurred, although to a slighter 
extent, is also to be looked upon as the cause. The affection of the latter 
in some eases even appears to have preceded that of tin* posterior roots 
and posterior columns. Further there may arise, in the course of the 
trigeminus . neuralgias, anaesthesias, and panes! hesias (frequently the 
spinal trigeminus root is degenerated ) , and ataxia of the muscles of mas- 
tication may occur, or from implication of the ac us lie us ] progressive diffi- 
culty in hearing may appear. Also disturbances in smell and taste, as a 
result of the tabetic process, are noted in rare cases Further details occur- 
ring in the sensory sphere . besides those which have already been mentioned, 
are: Double sensations (the patient on being pricked with a needle observes 
at. first only the tactile sensation, later only the sensation of pain), partial 
sensory paralyses , i. e, intact condition of individual qualities of sensation 
with almost complete absence of others, for example, marked amvsthcsia of 
file skin, with arti\e appreciation of differences in temperature, analgesia 
with the presence of marked irritation of the skin showing a preservation 
of the conception of weak irritations, analgesia on pressure upon the super- 
ficial branches of the ulnar and perincus nerves, disturbances of the local- 
ity sense, especially noted in testing the sensations of movements, etc. Es- 
pecially marked very frequently is a slowness of sensory conduction, so that 
frequently several seconds pass before the patient perceives a cutaneous 
irritation. All these symptoms, unquestionably, depend upon the intensity 
and distribution of the tabetic process in the sensory tract. 

Trophic Disturbances. — The raso-motor, respectively the trophic disturbances , 
which occur in the course of tabes, require special mention. Exanthema (herpes, 
pemphigus, etc.), hyperidrosis, alopecia and falling out of the nails, aie, upon the 
whole, rare phenomena. Moio frequent aie bedsores, noted m the last stages of 
tabes, and of special inteiest are the arthritic affections. The arthropathies, first 
noted by Charcot occurring in connection with tabes, most frequently affect the 
knee joint, less often the shoulder, elbow and hip joints, or even the vertebral articu- 
lations. The arthritic affection occasionally may be multiple, but what is especially 
characteristic is that pain is entirely absent. The affected joint swells acutely, the 
surrounding tissue of the joint occasionally is markedly infiltrated; in spite of this 
however, palpation and passive movements of the joint do not produce pain. After 
a shorter or longer period, the swelling may gradually disappear, function and 
appearance of the joint again become normal. In other eases, especially in the late 
stages of tabes, the characteristic phenomena of arthritis deformans, more rarely 
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loose joints, etc., occur. As a cause of these arthropathies, we may not, as was 
previously believed, suspect distinct changes in the gray substance — autopsies have 
not confirmed this supposition. This much is certain that locomotor ataxia produces 
a predisposition to arthritic involvement; probably this is due to interruption in 
conduction and to degeneration of the sensory nerves supplying the joints, so that 
trauma, twisting the joint, etc., permit a more marked reaction and favour the fur- 
ther development of the changes arising in the joint. Upon the same basis, i. e., 
due to neuritic affection, the rarefaction of the tissue of the bones, producing spon- 
taneous fractures, the likelihood of a dissolution of the tendons, and the affection 
designated by the name of malum perforans |K*dis [perforating ulcer of the foot] 
which occur in tabetic individuals, often as an initial symptom, may be referred. 
This ulcer appears especially upon the plantar surface of the foot, consisting at first 
of a simple thickening of the epidermis, which later may deeply invade the tissues 
reaching the lame, and showing great resistance to healing. 

etiology. — The irtiolngy of tabes also furnishes points of support for the diag- 
nosis. Among the usual predisposing causes of tabes: Refrigeration, sexual ex- 
cesses, trauma (perhaps occasionally due to an ascending neuritis), infectious dis- 
eases, especially syphilis, the latter has been considered to lie by far the most impor- 
tant factor in the production of tabes. By some authorities a previous syphilitic 
infection is looked upon as the only cans'* of tabes, this, however, is an exaggeration 
of the fact that patients affected by tabes, ns a rule, have acquired syphilis in pre- 
vious years. The inherited neuropathic tendency does not play a great part in tabes, 
at most, in so fur us the predisposition to tabes appears to be greater and the 
course of the affection more rapid. Finally, Edinger has lately brought up the old 
widely distributed opinion that bodily overexertion may cause tabes, and has fur- 
nished an experimental support, in that he produced a progressive degeneration of 
the posterior roots and posterior columns in ruts that he had caused to become 
nneemic and had forced to undergo severe muscular exertion. 

Differential Diagnosis. — Upon observation of the diagnostic criteria 
mentioned, in a superficial examination the diagnosis of tabes, even in the 
initial stage of the disease, may lie made with ease and certainty. But 
sufficient eases arise in which a confusion with other affections is possible. 
Primarily, there are rheumatic , neuralgic affections of the lower extrem- 
ities (above all sciatica ), which, if they are bilateral, always occasion a 
suspicion of tabes, as neuralgias are almost exclusively unilateral diseases. 
The condition of the tendon reflexes, and an examination of the eyes, usu- 
ally at once removes all doubt regarding the diagnosis. This is also the 
case, if in patients, not during the course, but, as not rarely occurs, at the 
onset of tabes, the symptoms on the part of the internal organs, especially 
the gastric crises 9 with their paroxysmally arising attacks of abdominal 
pain and vomiting, so dominate the scene that other nervous symptoms are 
entirely secondary. These patients, under all circumstances, regularly be- 
lieve that they have a gastric affection, and arc sustained in this by the 
physician who is not careful in his examination: An intestinal crisis may 
also be an initial symptom of tabes, and disguise the nervous symptoms: 
In one of my cases, for six years there was colic , constipation and peri- 
staltic unrest of the intestines, these were the only complaints of the patient 
— the examination at once cleared the situation, as the tendon reflexes were 
absent, the pupils reacted poorly, and unquestioned ataxia was present. 
There are also other initial symptoms : The weakness of the bladder, severe 
attacks of vertigo and migraine, recoveries from apoplectiform and epilep- 
tiform attacks, above all, disturbances of sight , which lead the patients to 
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consult a physician, the symptoms appearing as if belonging to other affec- 
tions. 

Pseudo-Tabes. — On the other hand, it is not rare that patients them- 
selves believe that they are affected by tabes, on account of wandering 
pains in the small of the back and the extremities, lassitude, formication, 
mrmb sensations in the soles of the feet, vaso-motor disturbances, vertigo, 
especially also on account of a beginning impotence, hypochondriacal 
symptoms, etc., but are nevertheless not tabetic, as an examination readily 
reveals, if the tendon rellexes are retained, even being increased, the pupils 
react normally, and no sign of ataxia is present. Examples of such cases 
of pseudo-tabes, “spinal neurasthenia ” (if the vertebra* are sensitive upon 
pressure, some physicians prefer to describe this morbid condition by the 
name of “spinal irritation "), arc usually found in persons that are over- 
worked or have committed sexual excesses, or the condition may be due to 
the abuse of alcohol and nicotine, their nervous functions having suffered 
in consequence. Striimpcll has seen in workmen, in tobacco factories, 
tabes-like conditions (“ nicotine-tabes ") which had in common with tabes, 
rheumatoid pains, the absence of tendon reflexes, and even the reflex rigid- 
ity of the pupil, but nevertheless differed from tabes by the presence 
of tremor and an increase in the cutaneous reflexes. An 'engorgement of 
the venous hemorrhoidal plexus that is in connection with the anterior 
sacral plexus, and with the veins of the spinal cord, may produce spinal 
irritation without organic changes of the spinal cord and give rise to con- 
ditions which resemble the symptoms of tabes, but, nevertheless, differing 
from them in the most important objective phenomena. If the tendon 
reflexes arc preserved, if the reaction of the pupil is normal, and no signs 
of disturbance of muscular sensation is present, the* diagnosis is clear, but 
even if the tendon reflexes are minus, as occasionally happens in such pa- 
tients, the variation in the clinical picture, the dependence of the symptoms 
upon the filling of the* rectum, the marked improvement brought about by 
the administration of purgatives, or a “cure ” in Kissingen, etc., will show 
the diagnosis to be “hemorrhoidal " pseudo-tabes. 

Arthropathies, especially of the Vertebral Articulations. — Diagnostic 
doubts may arise provided arthropathies do not occur late in the course 
of tabes but, as is occasionally the ease, as an early symptom. In such 
cases, the absence of pain of the arthritic affection points to the origin of 
the same as due to a tabetic process. The diagnosis becomes more certain if 
this symptom and the concentration of the arthropathy upon the knee-joint 
influences the physician to look for the other initial symptoms, and proves 
their presence, besides the arthritic affection. The differential diagnosis 
becomes more complicated if the arthropathy should exceptionally affect 
the vertebral articulations — upon the whole a very rare occurrence — giv- 
ing rise to a curvature of the verfebral column. In such cases a (tuber- 
culous) vertebral affection with secondary compression of the spinal cord 
may come into question, all the more, as the lancinating pains, the pares- 
thesia, the paralysis of the bladder, etc., are due to pressure paralysis, 
on account of the irritation of the posterior nerve roots in common to both 
affections. However, in favour of tuberculous spondylitis with compres- 



548 


DISEASES OF THE SPINAL CORD SUBSTANCE 


sion of the spinal cord are tin* jmin fulness of the affected vertebrae (espe- 
cially on movement of the vertebral column), the increase in the tendon 
reflexes which in spite of paralysis of the lower extremity remains to the 
end, the frequently induced spastic character of the paralysis, and the re- 
tardation of the sensory disturbances, alongside ol* the paralytic phe- 
nomena, which will not allow the diagnosis to be doubtful very long. 

Multiple Sclerosis. — The diagnosis becomes more difficult if in mul- 
tiple sclerosis the degencrati\e area especially attacks the posterior col- 
umns, this producing tabetic .symptoms in the course of this affection 
which may then become prominent. In such instances, the consideration 
of the presence of other symptoms not belonging to tabes, the intention 
tremor, the disturbance in speech, and the nystagmus, raise the sus- 
picion that in such cases the tabetic symptoms are only part phenomena 
of a multiple sclerosis, although, and this should he well remembered, 
both the last-named symptoms also occasionally occur in the course' of or- 
dinary tabes (not symptomatic), and also the' cerebral symptoms arising 
in multiple sclerosis: Psychical disturbances, dementia paralytica, and 
apoplectiform attacks, not rarely happen in the clinical picture of tabes. 
Neither does the ophthalmoscopic examination offer any certain points of 
support; it is said that in multiple sclerosis only an incomplete change of 
colour occurs in the optic-nerve papilla 1 , i. e., being developed either in its 
inner or outer half. In the main, however, the findings in both diseases 
arc flu* same, but the junclional disturbances max prove of importance 
in a diagnostical respect, as these occur in sclerosis, and consist particu- 
larly in the appearance of a central . absolute or relative, scotoma . In the* 
course of sclerosis, an improvement in the disturbances of sight is said to 
take* place, blindness occurring in usually but one eye, and even then being 
transitory. 

Upon the whole, it very rarely happens that we are called upon to 
make a differential diagnosis between tabes ami disseminated ecrcbro-spinal 
sclerosis, as in sclerosis only exceptionally tabetic symptoms are promi- 
nent, and usually, besides nystagmus and disturbance in speech, the tremor 
occurs which gives the entire pathological picture its characteristic appear- 
ance. 

Peripheral Pseudo-Tabes, Neuritis. — Greater difficulties arise in those 
ease's of multiple neuritis which run their course with disturbance of sen- 
sation and with ataxia, and which, as has been previously remarked, may 
frequently closely resemble tabes. I must refer for the differential diagnosis 
between both these affections to what has been explained in the diagnosis of 
neuritis (which see) ; I shall only mention here, briefly, that in neuritis the 
pains, sensory disturbances of all kinds, the visceral crises, the absent ten- 
don reflexes, and, above all, the ataxia, especially in the case of alcoholic 
neuritis, produce a tabes-like clinical picture. But it is usually not difficult, 
upon close examination of the case, to recognise tabes, in contrast to poly- 
neuritis, in that in the latter the reflex pupillary rigidity (almost exclu- 
sively) is absent , the gait being more that of a paralysis (especially of a 
peroneal paralysis) and atrophic muscular paralyses with reactions of de- 
generation develop after some time; finally, that in multiple neuritis also 
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optic neuritis may occur, which is rare in the symptom-complex of tabes. 
Especially characteristic, however, in the tabetic process is the progressive 
character of the affection, whereas the symptoms of neuritis arc susceptible 
of rapid improvement. This last fact must be taken into consideration if 
in the course of tabes, as has lately been observed, neuritis occurs, which 
especially by the transitory character of its consequences shows itself as a 
complication of the tabetic process, which is not liable to show improve- 
ment. Furthermore, also, the consideration of the axiology in the individ- 
ual case, the acute development of the disease, in connection with infectious 
diseases, and above all the observation of the important axiological factor 
in “peripheral pseudo-iabe */’ the abuse of alcohol , render the diagnosis 
more easy. Some prominent secondary phenomena which occur in the 
picture of alcoholic neuritis, such as the tremor, and the specific colouring 
of the psychical phenomena in drunkards, finally also the 1 good results ob- 
tained by the withdrawal of the alcohol in questionable cases, direct the 
diagnosis correctly. 

Finally, talies shows some symptoms winch resemble those of another 
affection, Friedreich's ataxia, an affection which was formerly looked upon 
as a variety of t a lies, lately, however, has been separated from tabes as an 
individual affection. We must therefore describe this affection separately. 

HEREDITARY ATAXIA-FAMILY ATAXIA— FRIEDREICH’S 

DISEASE 

The title 14 hereditary ataxia f * which is also called, after the discoverer 
of the malady, " Friedreich's disease'* includes various affections in which 
an hereditary deficient capacity of the central nervous system, especially of 
the spinal cord, the medulla oblongata, respectively of the cerebellum, oc- 
curs, in consequence of which, during the time of growth of the body, a 
functional weakness occurs in certain directions, which becomes prominent. 
The affection, as a rule, attacks several children of the same parents (fam- 
ily ataxia) and is usually observed in the first decade of life, or dur- 
ing the period of puberty, apparently without cause, or in connection with 
recovery from some infectious disease, a marked psychical emotion, 
masturbation, etc. 

Clinical Picture. — According to the involvement of the spinal cord, or 
of the cerebellum in particular, the morbid picture varies somewhat, so that 
lately two varieties have been described, the usual Friedreich's atax'ia (also 
called "spinal”) and the cerebellar hereditary ataxia. The phenomenon 
which dominates the clinical picture is a markedly developed ataxia. This 
shows itself, at first, in an uncertainty. of gait; the patients walk with the 
legs widely separated, and sway markedly, in that the trunk and head con- 
tinuously balance forward and backward, so that the gait resembles that 
of a person under the influence of alcohol. If the patients close their eyes, 
this uncertainty sometimes increases; this, however, in contrast to talies, is 
by no means always the ease. The ataxia does not only show itself in walk- 
ing, but also in sitting and standing ("static” atax'ia), and not only in 
the lower, but also in the upper extremities, in grasping for objects which 
86 
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are held before them and so on. As further signs of ataxia, there arc usu- 
ally noted disturbances of speech, in the form of slow, scanning, explosive 
manner of speech and nystagmus. A further symptom of hereditary ataxia, 
also occurring in tabes, is an absence of the patella tendon reflex, whereas 
sensory disturbances arc absent, or at most only insignificant; especially 
do the patients not complain of panes! Iicsia or pain. There arc also ab- 
sent, in contrast to tabes, disturbances of bladder, of the optic nerve, reflex 
pupil disturbance, and the M^coral crises. Also in the molor sphere, for a 
long tune, no alterations are noted; the strength is maintained and the 
muscles show no marked atrophy. Conspicuous, however, is a liyperexten - 
si on of Ihe toes 3 especially of the yreai toe, with an etjuinus position of the 
foot . The vertebral column in most cases shows a deviation, in the form 
of a kyphosis or scoliosis. Frequently the patients complain of vertigo. 
This in general is the typical clinical picture; but deviations also occur and 
a rigid adherence to individual portions of the symptom-complex is not ad- 
visable 1 in the* diagnosis, especial I v as the affection has by no means been 
determined with certainty in all of its phases up to the present time. 

Nature of the Disease. — If we compare the previously mentioned dis- 
turbances of function with the anatomical findings, there are noted in the 
spinal cord, besides glia proliferations, wide-spread degenerative, atrophic 
changes, affecting distinct tracts: Primarily disease of the posterior col- 
umns, especially of (foil’s columns, simultaneously disease of Tlarke’s col- 
umns, and the cerebellar lateral column tracts belonging thereto, as well as 
of (lowers \s bundles, and finally also in the region of the pyramidal lateral 
column tracts. It occurs comparatively often that the posterior roots have 
also been found affected. Besides diseases of the fibre tracts previously 
mentioned which have boon included as a “ combined system disease,"’ 
Schultze was the* first to notice an exquisite smallness of the spinal cord 
and of the medulla oblongata , and this observation has since then been fre- 
quently confirmed. The inhibition of development of the spinal cord and 
of the medulla oblongata perhaps furnishes the key to the explanation of 
the difficulties still offered in the symptoms of the affection. It is pos- 
sible that such a poorly developed central nervous system is insufficient 
for the requirements which arise in the course of time and (in the sense 
of Kdinger's compensation theory) degenerates in those tracts which most 
frequently are utilized during life, especially in those tracts serving the 
equilibrium of the body, the tendon-rellex tracts, and certain other sensory 
and motor tracts. This degeneration would then be due to a relative over- 
exertion, or that a further exhausting condition, as an intercurrent in- 
fectious disease, etc., is added to it, and the ball set in motion. Satisfac- 
torily to explain the individual symptoms is, for the time being, impossible 1 . 

Cerebellar Form. — From the spinal form, a cerebellar form may be 
differentiated, as already remarked, by the clinical material at our dis- 
posal at present, in which the inhibition of development is limited to the 
cerebellum, as proven by various autopsies. In such ease's, the swaying of 
the trunk in walking and standing is especially marked, but is not in- 
creased by closing the eyes; the upper extremities, only late in the disease, 
becoming ataxic. With this there are disturbances in speech, not rarely 
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also intention tremor, choreiform movements and vertigo. In contrast 
to the spinal form . the patella tendon reflex is retained or even exaggerated , 
sensory disturbances and trophic changes are absent, especially equinus and 
scoliosis, whereas optic atrophy, rigidity of the pupil and nystagmus occur 
in the cerebellar form. 

Combinations of other forms certainly occur, and in cases of “heredi- 
tary ataxia " the diagnosis must be so formulated that, upon the basis of 
the symptoms described, there* should lie added whether the cerebellum or 
the spinal cord are more involved in the special case. 

Differential Diagnosis. — Mistaking hereditary ataxia for other diseases 
of the nervous system is possible. From tabes this disease differs, as has 
already been mentioned, and not only the* cerebellar but also the spinal 
form of the disease, very markedly — the latter, in contrast to tabes, shows 
absence of the disturbances of sight, the rigidity of the pupil, the bladder 
disturbance, and the visceral crises, also marked sensory disturbances and 
pains, whereas both affections have only in common ataxia and the dis- 
appearance of the tendon reflexes. 

More ditlicult is the differential diagnosis between family ataxia and 
multiple sclerosis , with which it has quite a number of symptoms in com- 
mon, namely, the uncertainly in movements, the oscillations of the head and 
trunk, the nystagmus, the disturbances of speech, etc. Also, the onset of 
both affections takes place during the period of early childhood, their course 
being specifically chronic. However, there are nevertheless important dif- 
ferential points, especially on the part of the spinal form, regarding the 
increase of the palclla tendon reflexes, tin* spastic pareses, the changes in 
the optie nerve and the disturbance in the function of other cranial nerves, 
in the intercurrent apoplectiform attacks, constrained laughing and crying, 
ami m the psychical alienation — morbid phenomena which arc foreign to 
hereditary ataxia. 

Other forms of ataxia such as occur following the infectious diseases, 
especially after attacks of diphtheria, are differentiated by their acute 
course and Hum r susceptibility of cure, from hereditary ataxia. 

Finally, the differential diagnosis between the cerebellar form of 
hereditary ataxia and other cerebellar affections may arise. Here, the de- 
velopment of the disease in late life, the appearance of headache and vom- 
iting, and eventually the symptoms indirectly dependent upon the growth 
of the ccrclicllar focus (cranial-nerve paralysis, diabetes mellitus, stasis 
pupil, etc.) are to be noted, symptoms which are opposed to cerebellar 
hereditary ataxia and are much more in favour of disease of the cerebellum 
of another nature, (‘specially of a cerebellar tumour. 

DEGENERATION OF THE MOTOR CONDUCTION TRACT 

PRIMARY AND 'SECONDARY DEGENERATIONS OF THE LATERAL 

COLUMNS 

Secondary Antero-lateral Column Degeneration. — As in the posterior columns, 
so also in the antoro-latcral columns, columniform degenerations may occur. In 
many cases these arc of a secondary nature . As previously explained (p. 518) 
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the motor chief innervation tract, i. e., the pyramidal tract, consists of two indi- 
vidual nerve units (cell, fibre and terminal arborization )/of which one reaches from 
the cerebral cortex cells to tlic anterior horn ganglion cells, surrounding the terminal 
arborization of the motor column fibres (central motor neuron), the other from the 
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anterior horn ganglion cell up to the 
terminal arborization in the muscle 
(peripheral motor neuron). Fur- 
ther, we have seen that the conserv- 
ing influence of the motor cranial 
nerve ad Is reaches only to the termi- 
nal arlx)rization in the spinal cord, 
whereas that of the anterior horn 
ganglion cells affects the peripheral 
nerve fibres to the terminal arboriza- 
tions and, with this, the muscle. 
Any interruption of the motor tract, 
therefore, will produce degeneration 
of tlie peripheral parts of the fibres, 
and up to the termination of the in- 
terrupted nerve continuity. Accord- 
ing to this, it is plain that descend- 
ing degeneration in the pyramidal 
lateral column tract (and for a 
small pa it of the antero-lateral 
pyramidal column tracts) is fre- 
quently found as a secondary condi- 
tion in diseases of ihe brain , the cere - 
brat peduncles, the pons , the me- 
dulla oblongata , and also of the 
spinal cord , in the latter case, as 
soon as the affection of the Hpinal 
cord concerns the greater portion of 
a transverse section, thus producing 
an interruption of conduction from 
above, such as occurs in compression 
of the spinal cord , in transverse, 
myelitis and in tumours , further 
also in mechanical injuries and the 
(rare) lurmotrhages of the spinal 
cord . Tn this case, degeneration oc- 
curs from the point of lesion down- 
ward, according to the seat of the 
distribution of the latter, unilater- 
ally or bilaterally, in the 'pyramidal 
lateral column tract, and in so far 
as a pyramidal anterior column tract 
is present at all below the point of 
lesion (which usually can no longer 
be determined even in the lower 
thoracic cord), this also degen- 


crates. 

*Mucli discussion has arisen regarding the clinical importance of these secondary 
degenerations. Without further dispute it is clear that thyy can neither cause 
nor increase paralysis, as the paralysis is due to an interruption of the tract of 
conduction. This latter condition is also the cause of the increase of the tendon 
reflexes in such eases, in that the impulse of the will coming from the cerebrum, 
can no longer exert its preponderating influence upon the motor ganglion cells (see 
p. 523). {Secondary degenerations arc therefore, in a clinical respect, conditions with- 
out importance . 
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If, however, the pyramidal lateral columns are affected in the course of a spinal- 
cord affection, by contiguity, or are exclusively primarily affected by the degenera- 
tion, a clinical picture appears which has been designated spastic spinal paralysis. 


SPASTIC SPINAL PARALYSIS 

Spastic Spinal Paralysis— Primary lateral Column Degeneration.— I iy this we 
understand a symptom-complex occurring in paralysis or paresis, with marked in- 
crease in the tendon reilexes and the occurrence of reflex spasms due to this cause. 
The latter changes arise in all active and passive movements, ami in turning the 
extremities, give the gait of the patient an especially conspicuous Ntump: The 
patients raise tlie spastically parotic, stiff legs with much difficulty in the knee 
joint, the foot remaining upon the floor, they arc slowly shoved forward, and on 
account of the spastic reflex contraction of the muscles of the calf of the log, the tip 
of the foot is brought down first; walking occurs by small slops, and givos rise to 
the appearance as if the patient were walking upon stilts (“ span he- pa retie gait**). 
Occasionally paresis is hut slightly developed compared with the increased tendon 
reflexes and spasms, so that the gait in these cases becomes purely sfutshe. Every 
attempt to bend the stiffly extended legs fails on uccounl ot the reflex museulnr 
spasms which follow'. 

This picture of spastic spinal paralysis is soon ns a part phenomenon in sonic 
diseases of the medulla not localized to distinct areas of the spinal cord. In com- 
pression of the spinal cold, in myelitis, in multiple scleiosis, etc., spastic spiral 
pa rah sis is usually piomineiit, if the process, in keeping with its distribution and 
with the stage of development in which it happens to be, especially affects the pyram- 
idal tracts. 

In other cases, the pyramidal lateral columns arc primarily a fleeted by unknown 
causes (similar to tlie postciior columns in the case of tabes) and appear to bo 
degenerated in a gieater area of distribution thiough the entire lengfli of the spinal 
cord. In nearly all instances of this character, besides degeneration of the pyininidnl 
lateral column tracts, other portions of the spinal cord were also found affected at the 
autopsies, such as the eerehellar lateral column tracts and (Soil's columns. In such 
cases, during the life of the affected patients, besides tlie symptoms of spastic spinal 
paralysis, there occur also disturbances of the bladder, ataxia and mild sensory dis- 
turbances. These eases are summarized under the name of " combined system dis- 
eases.** If we judge impartially a great nuinlier of autopsy findings of diseases of 
tlie spinal cord, the impression is eeitain to arise that the diagnosis of those ••com- 
bined K\stein diseases *' in a eeriuin number of cases is of very slight value. Ill an 
oigan in which, as in the spinal cord, in the smallest possible space, there are 
crowded together nervo-fibio tracts producing many different fund ions, localizing 
‘diseases affecting a single column tract are possible, and are represented by such 
types as tabes, poliomyelitis, etc.: Hut it is also easily understood Hint degenera- 
tion of other columns may also occur without this being at all unusual nml that a 
new disease need not be assumed on this account. I should like to advise, instead of 
setting up new special disease types, to designate the disease a potman, and to the 
name of the principal affection if necessary there may lie added the name of the 
secondary condition, as for example: Degeneration of the pyramidal tract with 
simultaneous affection of the posterior columns, etc. 

The future will show which special types the combined system affections prop- 
erly give rise to, and whether they are sepfirate diseases or not. Irately the begin- 
ning has been made to separate such affections from the general symptom-picture of 
spastic spinal paralysis. 

1. Hereditary , respectively , Family Spastic Spinal Paralysis . — This affection 
occurs m certain families (ns it appears especially if the parents are closely 
related to one another) in several members of the same family during the time after 
puberty (usually during the third decade of life) and is characterized by the pre- 
viously described symptoms of spastic, spinal paralysis, by an increase in the tendon 
reflexes, an increase of the rigidity of the lower extremity, and the spastic paretic 
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gait, without muscular atrophy. Sensory disturbances arc absent, and the bladder 
function is intact. The affection is probably due to a piitlrtdogical slow development, 
respectively a feebleness of the pyramidal tracts. 

2. Spastic Spinal Paralysis not llei editary . — This occurs partly in the new- 
born, especially alter se\ere, prcinntine birth; probably a poor development of the 
still incompletely formed pyramidal tract or aplasia of the motor centres play a 
pait — (Lillie's disease), it sometimes oecuis in persons having passed the mid 
period of life. The affection then develops, usually, in connection with a chronic 
intoxication (with lathyrus, a plant of the species of Icguminoscs, which occasion- 
ally is mixed with Horn, fm t her by Hour fiom diseased maize— pellagra — or after 
infectious diseases, acute aiticular lheumatism, diphtheria, influenza, etc.). The 
most inipoitaut cause of spastic spinal paralysis, however, as is also the ease in 
tabes doisalis, is si/phihs . Since Kill, in 1HH2, has given this opinion upon the basis 
ot clinical in\ estimation, a gieat number of obsei rations cnnfii tiling this view have 
been made, so that lately it has lieconio usual to desciibe a special form of spinal 
paralysis as: 

!1. Syphilitic Spastic Spinal /Analysis. --The kernel of the moibid pictuie is the 
well-known symptom complex of spastic spinal paial.vsis; only tbeie appears to be 
present an a licet ion ot the bladder, ideation of urine and later incontinence, these 
being almost constant svmptonis; ills* impotence fietpicntly oecuis. In spite of 
maiked i uncase c.f the tendon reflexes but veiy slight muscular tension can be 
denionst lilted , also only slight distm bailees of sensation aie noted. An iuciease of 
the thermic icllexes has been noted by Kowalewskv among the symptoms of syphilitic 
Hpastic spinal paralysis, this is said to be an especially prominent symptom. The 
development of the disease is very gradual, the course, a chronic progressive one; 
but just in this form of spastic spinal paralysis, improvement, even cure, may occur. 
Anatomically the affection is piobably due to a myelitis of the dorsal cord, espe- 
cially originating in the small vessels of the posteiioi part of the lateral column, 
the posterior hoi ns ami postenor columns. 

As is obvious, tin* sepal at ion of the pieviously mentioned varieties depends prin- 
cipally iijmiii the a*t lologv ; as an anatomical stai ting- point a prnnaiy off re Hon of the 
ccnhal motor mm on in l he pyramidal lalcial columns may be assumed, to which, 
accoiding to tin* individual case, a fill tiler degeneration in the postciior horns, ceie- 
bellai lateral column tiaets, anil ]K>stcrinr columns is added. 

In the affections which now follow, there is an exclusive det/enerahre affection 
of the mot 01 acinous , h< it of both neurons simultaneously (amyotrophic lateral 
scleiosis), be it of the penpheial mui on (including the muscles) in its various 
parts: The anterior horn cells (spinal muscular atrophy) or of the peripheral nerves 
(neurotic muscular at tophi/), or finally of the end apparatus of the peripheral motor 
ncuton, the muscles (dyshophia nuisculai is) . This diagrammatic, anatomically 
founded sepaiation of individual disease forms, belonging together, cannot be stnctly 
carried out in all cases; but it will l»e well, at least in general, to adlieie to the men-' 
tioned piineipal varieties. 

Ail exception to this is amyohophic lateral sclerosis which is now to be de- 
scribed, in that in this disease, with a regularity almost conforming to a law, the 
affection is limited to the pyramidal tracts and anterior horns (i. e., therefore, to 
parts of both nerve units which collectively form the chief motor innervation tract) 
and which remains almost exclusively limited to the pyramidal tract, even if it does 
nut uffect the spiuul cord alone but also the postciior. middle, and anterior biaiu ill 
its course. In keeping with this, amyotrophic lateral sclerosis presents a sharply 
defined, typical morbid pictuie. 


AMYOTROPHIC LATERAL SCLEROSIS 

We shall most dearly and quickly understand the symptoms of this 
disease, wliieh are of especial importance, if we first study the autopsy find- 
ings which occur in amyotrophic lateral sclerosis. 
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Morbid Anatomy.— The pyramidal tracts of the spinal cord are in a condition 
of degeneration, piimurily both pyramidal lateral column tracts , less constantly the 
pyruinidul anterior column tracts { which in individual eases are not implicated at 
nil. or to a very much slighter extent than the lateral column tracts), simulta- 
neously with atrophy of the motor ganglion cells of the gray anterior columns . 
The ganglion cells are occasionally hut \er y slightly affected, -relatively this is 
noted most inaikedly as it appears in the outer portions of the anterior* columns. 
Uaicly does the process remain limited to the spinal cord; but rather very usually 
also above the coni in the medulla oblongata and in the pons degeneration* is noted 
along the eoui.se of the pyramidal tract and atrophy of (analogous to the anterior 
horn ganglion) the motor nucleus of the cranial nerves (hypoglossus, facial nerve, 
etc.) upon the lloor of the fourth \ outride. Not always does the process find its 
limitation here, in some eases it follows exactly the direction of the ceiebral pyram- 
idal tiuet, tlnough the ceiebial peduncles, the internal capsule, >es, oxen into the 
central convolutions or the parnecntial lobes, i. e., the entne eomsr of the chief 
motor man ml ion tract is af/icttd — fiom the ganglion cells of tin cnchral cortex 
to the antnior columns and beyond these to the pci ipherg ; for the peripheral 
neixes, the direct continuation of tin* anteiior horn ganglion cells, as may he 
expected, also take pa it in the degenerative process, and then lilac disappcutaucc has 
also been detei mined with ceitainty. AIkix’c all. howexvi, the muscles show the char- 
acter of dt genual u e ahopliif with prepnudeiancc of the fat and conneetixe tissue 
ahoxe the nunc 01 less marked disappearance of the muscular substance. 

Jlesidos the fibres and cells of the chief inotoi uiiierx.ition tiaet, the eoininissure 
cells and conimissiiie lilues .iIm» degenerate, tint her in some cases, also fihies of the 
boundary stratum anil of (Soil'* columns. Hut these may he lookvd upon more as 
secondaiy lindings, the burnt of the affection consists in the degeneration of the 
coit leo muscular conduction tiaet, i. c., both inotoi licuioiis in the vaiious poitions 
of their com sc aio iu plied 

Diagnostic Symptoms. — The clinical symptoms of the disease corre- 
spond very closely with these pathological changes, so that the diagnosis 
as a rule, does not gixe rise to dillieulties, as tin* explanation of the phe- 
nomena present can he gixen in a satisfactory manner. Whereas sensa- 
tion in all of its phases remains normal, the motor sphere is severely dam- 
aged. Primanlx, there is difficulty in movement, parcses and spasm in the 
extremities, usually al first in the upper , and only after half a year , and 
later . also in the lower extremity , giving rise to the spastic paretic gait. 
The tendon reflejes are (/really increased. To these symptoms, the clin- 
ical expression of the alteration in the pyramidal columns, there is now 
added, especially in the upper extremity (in the lower extremity at first 
not at all, later only to an insignificant degree), a very marked muscular 
atrophy, beginning in the muscles of the hand, the hall of the thumb and 
of the little finger, and farther on, affecting the interossci, the extensors of 
the forearm, the deltoid and triceps of the upper arm, en masse and com- 
paratively rapidly . The atrophy affecting simultaneously the larger mus- 
cle masses is the result of the anatomical changes in the motor ganglion 
cells of the anterior horns. That the latter are not affected alone, is proven 
by the pareses and the increase of the tendon reflexes preceding these con- 
ditions, and as shall already lx* remarked here, is absent without, exception 
in progressive muscular atrophy (in which the pyramidal tracts are not 
affected under any condition). 

It is undoubtedly conspicuous, at first sight, that on the other hand, in amyo- 
trophic latcrul sclerosis, this increase in the tendon reflexes, in spite of the atrophy 
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of the ganglion cells of the anterior horns, is almost regularly present. We should 
expect that the reflex arcs are interrupted and as a result the reflexes should be 
absent. But this is not so: On the contrary, the test of the tendon reflexes shows a 
conspicuous increase in spite of the atrophy of the muscles. This apparent paradox 
is connected with the fact that the implication of the lateral column occurs before 
that of the ganglion cel In, and that the latter, as well as the peripheral nerve fibres, 
degenerate to a comparatively slight degree in the disease in question. If the degen- 
eration exceptionally is a complete one, we may no longer speak of the active trans- 
mission of sensory irritation upon the peripheral motor tract, and as occurs in 
fact, in the lafer com ho of the disease occasionally not an increase, but a diminu- 
tion of the reflexes is noted. With this, however, the most important differential 
point between the latter and anterior pol inatrophy disappears, and the diagnosis 
that, besides the peripheral motor nerve continuity, also the central one is affected, 
can only be made, in the individual case, from the development and course of the 
affection. 

It limy he assumed, according to the appearance of the muscular atrophy 
and partly also from the autopsy findings, that the process in the spinal cord 
as a rule occurs from above downward, i. o., from the cervical cord to the 
lumbar cord, so that the signs of tin? disease arc usually first noted in the 
arm and only after several months do they appear also in the lower ex- 
tremity. On the other hand, the course of the disease also shows the propa- 
gation of the affection upward ; in such eases there occur, in the later stage 
of the disease (often only after years), bulbar phenomena: Speech be- 
comes indistinct, lulling, tongue and lips are atrophied and show fibrillary 
contraction, it becomes impossible to pucker the mouth, the expression of 
the face is lost, deglutition is dillicult and the masseter reflex, upon tap- 
ping the lower jaw, is increased. These symptoms find their explanation 
in the degeneration of the intracerebral cranial nerve-tract, in the atrophy 
of the nuclei and in the probable partial atrophy of the fibres in the pe- 
ripheral nerves, they arc analogous to the changes of function occurring 
in the nerves and muscles of the extremities. 

The electrical reaction varies, according as there are relatively few 
nerve fibres or great masses of the same implicated in the process. In the 
latter ease the characteristic condition of DeR becomes more and more 
apparent. 

Disturbances on the part of the bladder and rectum are absent (in the 
cases observed by me I have never seen disturbances of the bladder, not 
even the fuintest indications), which is very difficult to understand, in ac- 
cord willi our knowledge regarding the direction of the nerves supplying 
this function in these organs. 

I have previously attempted to give an explanation of this in calling attention, 
from an anatomical standpoint, tliut it appears plausible to look for the ganglion 
cells of the affected reflex arcs not in the degenerated unterior horns, but in the 
border region towards the posterior horns, and also for the voluntary innervation of 
the flusculature of the bladder, to regard certain fibres in the posterior columns 
which degenerate downward. 

Differential Diagnosis. — Occasionally the development of the affection 
is somewhat different, in that the upper and not the lower extremities are 
first affected, or that at first bulbar phenomena occur. The pareses, with 
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the increase of tendon reflexes in the upper extremity, later in the lower 
extremity (spastic-paretic gait of the patients), the distributed muscular 
atrophy in the upper extremities with the signs of DeR, the encroachment 
of the process to the posterior brain with its consequences, the so-called 
bulbar phenomena, with the retention of sensation in the skin, of the func- 
tions of the bladder and rectum, form such a well-rounded typical morbid 
picture in all its phases of development that a confusion with other dis- 
eases is scarcely possible. Only wc must constantly keep Ik* fore us that 
the morbid phenomena described dare not be complicated with other symp- 
toms which are foreign to the clinical picture of amyotrophic lateral scle- 
•rosis, if the latter is to be diagnosticated as a morbus sui generis. 

Symptomatic Amyotrophic Lateral Sclerosis.— It is plain, that in af- 
fections arising in the spinal cord which are not strictly localized, such 
as chronic myelitis , multiple sclerosis and tumours of Ihc spinal cord , now 
and then also the motor tract may lie implicated, and that then the symp- 
toms of amyotrophic lateral sclerosis may arise. But in such eases they 
only form part phenomena of a complicated morbid picture; the disturb- 
ances of function are not exclusively limited to the motor sphere; dis- 
turbances in the bladder function and in sensation occur — the entire course 
of development of the affection is different. 

Syringomyelia may occasionally simulate the clinical picture of amyo- 
trophic lateral sclerosis; yes, even in those cases in which the morbid 
process affects exclusively only the anterior portions of the gray matter, 
the picture of amyotrophic lateral sclerosis in its individual features may 
be typically developed, characterized by muscular atrophv, motor weak- 
ness, and under some circumstances also by an increase of the tendon re- 
flexes, especially when the pyramidal tracls in their course through the 
gray substance arc affected. Also bulbar symptoms may lx 1 added thereto, 
if the process advances from the cervical cord, the usual scat of the gliosis, 
upward into the medulla oblongata. However, such glioses especially af- 
fecting the motor tracts are rarities; the posterior horns arc particularly 
implicated and then disturbances in sensation occur in which the pain and 
temperature senses arc more affected than the tactile sense; finally, in this 
affection marked trophic changes occur, so that this disease may no longer 
be confounded with amyotrophic lateral sclerosis. 

Hypertrophic Pachymeningitis. — Hypertrophic cervical pachymeningitis 
also has symptoms in common with amyotrophic lateral sclerosis: The 
pareses and muscular atrophy in the upper extremity, the paralyses and the 
increased tendon reflexes of the lower extremity. However, the process of 
the development in both diseases is a very different one; especially is there 
complete absence, in amyotrophic lateral* sclerosis, of the initial irritative 
phenomena : The painful rigidity of the muscles of the back of the neck, the 
pains and sensory disturbances — symptoms which represent an integral con- 
stituent in the clinical picture of hypertrophic pachymeningitis. 

Progressive Muscular Atrophy. — As soon as the muscular atrophy be- 
comes more marked, the question always arises for the diagnostician 
whether he is dealing with simple progressive muscular atrophy or with 
amyotrophic lateral sclerosis in the special instance. Tn referring for the 
87 
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differential diagnosis to the next chapter, I shall mention in advance that 
the presence of an increase of the tendon reflexes and of spastic phenomena, 
besides the paresis, form the important principal points between both dis- 
eases, in that the increase of tin 1 tendon reflexes and spasms are always 
absent in progressive muscular atrophy. 


ANTERIOR POLIOMYELITIS 

In a number of diseases, an affection of ganglion cells of the anterior 
horns is the anatomico-pathological cause which determines the clinical 
picture. Whereas in amyotrophic cerebro-spmal (lateral) sclerosis just de- 
scribed the chief motor-innervation tract is completely affected or at least 
from the posterior brain downward to the peripheral distribution of the 
nerves to the muscles, being found in a condition of degeneration, the 
affections which arc to he discussed now are principally limited to the pe- 
ripheral motor neuron , i. e., to the ganglion cells of the anterior horns and 
to the nerve fibres going off from them. Degeneration of the peripheral 
nerves, degenerative atrophy of the muscles, diminution or complete ab- 
sence of the tendon reflexes, are the obvious results of the diseased pe- 
ripheral motor-fibre tracts. Those consequences arise* whether the point of 
attack is in the anterior horn or more* peripherally situated in the nerve 
tract, and in keeping with this, also certain eases of peripheral neuritis 
affecting exclusively the motor-nerve fibres belong to this category of dis- 
eases (neural muscular atropln). 

By their course and by the clinical picture which they present, acute 
and chronic anterior poliomyelitis markedly differ from one another. The 
acute form occurs particularly in children in the first years of life, rarely 
in adults; the chronic form on the contrary affects almost exclusively 
adults, and shows certain peculiarities in its development and course, so 
that we have become accustomed to describe one of these varieties as a spe- 
cial disease and to designate it spinal progressive muscular atrophy. Even 
if this diagnostic procedure is well founded, practical points are opposed to 
this, all the more as by the term chronic anterior poliomyelitis in tin* wide 
sense bv no means all progressive muscular atrophies can be subsumed. But, 
instead, certain cases of progressive muscular atrophy must be considered 
as neuritides (neural muscular atrophy) affecting especially and exclu- 
sively the motor nerves, and again other cases must be referred to degen- 
erative affection of the terminal apparatus of the motor neurons, of the 
muscles (dystrophia muscularis). In keeping with this, when considering 
the diagnosis of chronic anterior poliomyelitis we shall devote a special 
chapter to the consideration of progressive muscular atrophy. 

* 

ACUTE ANTERIOR POLIOMYELITIS— POLIOMYELITIS ANTERIOR ACUTA 
INFANTUM, SPINAL (ESSENTIAL) INFANTILE PARALYSIS 

The clinical picture is very characteristic, easy to diagnosticate, the ex- 
planation of the phenomena upon the basis of the anatomical changes in 
the spinal cord is a very satisfactory one. The disease usually begins sud- 
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denly, most frequently with high fever (105° F. and over), severe affection 
of the entire nervous system and of the general health (with headache, 
pain in the extremities, somnolence, convulsions, in mild eases with ano- 
rexia, lassitudes restless sleep). After cessation of these initial symptoms, 
which may last from hours to weeks, usually only a few days and which 
sometimes may be entirely absent, the persistent chief symptom occurs, the 
paralysis . 

The intensity mid distribution of the paralysis in the individual ease varies 
greatly. At iirst being greatly distributed, the paralysis coniines itself to both legs 
or to the arm and leg, as well as to one half of the trunk (hemiplegia spinalis), 
the arm of one side and the leg of the other side, or even to but one leg, or to one 
arm (monoplegia spinalis), 01 dually nileeting but eeitain muscle giouj.s j)f the 
extremity. The localization and limitation of the paralysis depends pnneipally 
upon the extent of the moibid process, ami upon the amount of ganglion eel 1 groups 
which are peimanently and completely damaged by the latter, wheieas the tempo- 
rary paralyses may he looked upon as a transitory damage oi the ganglion cells by 
the infectious cause of the disease. 

Character of the Paralysis. — The paralyses are constantly characterized 
by special phenomena which must be closely observed in the (haynosis. 
The paralyses are exclusively flaccid in character, never u,ccompanicd by 
spastic phenomena in the paralyzed muscles, and after a few weeks show a 
rapidly increasing atrophy (rarely being masked by a marked fat deposit). 
The paralyzed limbs cannot be actively moved and so long as antagonistic 
contractures do not occur, may be recognised as flaccid dead masses, which 
upon being raised fall passively without resistance and also, especially on 
account of the tlaccid condition of the joints, may he placed in any position. 
The reflexes are obliterated , the cutaneous reflexes as well as the tendon 
reflexes. The electrical contractility of the paralyzed secondarily atropli- 
ieally degenerated nerves and muscles (from the middle of the second 
week on, after the paralvsis) is, as in peripheral motor paralysis, altered, 
i. c., Dolt may be rioted in the paralyzed atrophic muscles at any time. The 
skin is cool, marbled, occasionally scaly, (edematous, and covered with cold 
perspiration. The sphincter functions appear to he intact , sensation is not 
interfered with — all phenomena the cause of which in the disease 4 depends 
principally upon an affection of the anterior columns and is limited there, 
and requires no further explanation after what has been previously stated. 

In the course of time, it is seen that the atrophied extremity, in all of 
its parts (bones, fascia?, vessels, etc.), except the cutaneous fat which is 
disproportionately greatly developed, is more or less retarded in its growth. 
The difference in length, between the normal and atrophied extremity, is 
then usually several centimetres (up to 20). 

Paralysis of Muscles functionally Belonging together. — In an exact determina- 
tion of the distribution of the paralysis of the extremity, it is found that distinct 
muscle groups are affected by the paralysis with a certain degree of regularity, in 
the forearm usually the extensors of the hand, with the exception of the supinator 
longus which is aiso supplied by the radial nerve, are paralyzed and atrophied, 
whereas in other cases, the last-named muscle simultaneously with the biceps and 
brachialis internus appears paralyzed; in the upper arm the deltoid is especially 
affected by the paralysis. If the lower extremity is the seat of the paralysis, there are 
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to be noted, besides well-distributed paralysis, the intact condition of certain muscles. 
For example in the atrophic paralysis, in the course of the crural nerve frequently 
the aartorius, in the course of the pcrincus nerve the tibialis anticus, is spared. 
Since we know that in a nerve root those nerve fibres leave together which are 
intended for synergistically acting muscles, and that the completeness of these fibres 
is in keeping with common ganglion-cell groups in the anterior horns, in certain 
segments of the spinal cord (compare p. 510), this fact is not to he wondered at, 
i. e., it is easily understood that the appearance of a paralysis of a certain motor 
nerve, apparently sparing certain muscles supplied by the same nerve, may occur in 
the picture of paralysis. 

Secondary Contractures. — By the action of antagonistic muscles that 
are not paralyzed, by their power and other subordinate external condi- 
tions, there are not rarely formed, especially from the second month on, 
contractures which, upon superficial examination, may give rise to diffi- 
cultios in the diagnosis; for instance in the lower extremity there develop 
clump-foot, flat-foot, and equinus positions, the appearance of the genu 
recurvatum, etc.; further, by partial paralysis of the muscles of the back, 
curvature of the vertebral column may occur: kyphoses and scolioses, also 
loose joints — especially in the shoulder, by paralysis of the deltoid. In 
special eases, the inflammatory process, usually localized to the anterior 
horns, may also distribute itself to other parts of the spinal cord, especially 
to the posterior horns, to the lateral and posterior columns. 

Differential Diagnosis. — The differential diagnosis occasionally, but very 
rarely, gives rise to difficulties. The anile course of the disease, with its 
rapidly developing and afterwards stationary paralyses, excludes affec- 
tions of the cord which may arise with a similar general result of dis- 
turbances (paralyses, muscular atrophy, etc.), but which are from the onset 
chronic and progressive. However, a confusion of spinal infantile paraly- 
sis is possible in cases in which acute diffuse myelitis develops in early 
childhood, the differential diagnosis of which will be discussed later on; 
only this much shall bo mentioned now, that in these cases disturbances of 
the functions of the bladder and rectum occur, sensory alterations and bed- 
sores arc present, apart from the fact that reactions of degeneration and 
musculur atrophy are almost exclusively absent. Upon (‘lose observation, 
therefore, confusion of both affections cannot occur; but tlie differentiation 
of spinal infantile paralysis from certain peripheral paralyses and individ- 
ual varieties of polyneuritis may give rise to great difficulty. 

Obstetric Palsy. — In this connection we must first regard the so-called 
* e parturition paralysis' 1 (compare p. 491) in which, similar to certain 
varieties of anterior poliomyelitis, synergistic co-ordinating muscles of 
the arm appear simultaneously paralyzed (deltoid, biceps, brachialis in- 
terims and supinator longus). There is present in this peripheral paraly- 
sis jin important symptom of poliomyelitic paralysis and it is obvious, as 
the symptoms of both affections are naturally the same (muscular atrophy, 
DeR, etc.), that in cases of poliomyelitis anterior, in which accidentally the 
degeneration is limited to this muscle group, the differential diagnosis as 
such cannot be made from the clinical picture. Rut upon considering the 
aetiology it is easily accomplished, in that the paralysis is due to trauma, 
especially during the act of birth, therefore the paralysis in the affected 
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child is noted at the time it is brought into the world. The diagnosis be- 
comes more certain if, besides the motor paralysis, simultaneously the cuta- 
neous sensation is also influenced, which, however, is rarely the case. 

Neuritis. — The same difficulties arise in the differential diagnosis re- 
garding neuritis occurring in children. If in the initial stage of the dis- 
ease 1 the pain is absent or at least the pain in the extremity which is later 
paralyzed is not present, this is a diagnostic sign of importance for the 
presence of poliomyelitis . Now there are certainly also cases of neuritis 
which are exclusively limited to the motor fibres of the peripheral nerves 
so that the previously mentioned diagnostic symptom is not always active. 
This is also the case with another symptom, which at first sight appears 
to be of importance in the differential diagnosis: The exclusive paralysis 
of synergistically co-ordinating muscles, which might be regarded, ns we 
may assume, as belonging to an affection of the ganglion cell-groups of the 
gray substance of the anterior columns. But the hope that this would be 
a certain differential point between poliomyelitis and neuritis has not been 
fulfilled, in that also in rare eases of polyneuritis (in which the motor 
ganglion cells are not affected) muscles functionally belonging together are 
paralyzed and become atrophic. A certain differentiation therefore be- 
tween both diseases under some ci remittances is impossible, all the more 
as the same cause which gives rise to spinal infantile paralysis, an acute 
infection, usually also affects the spinal cord, occasionally even the cerebral 
cortex, the medulla oblongata or the peripheral nerves and in some cases 
also tlie latter, simultaneously with the spinal cord. In individual eases, 
in favour of the diagnosis of a polyneuritis (opposed to a poliomyelitis) 
on the one hand, arc the relatively rapid disappearance of the paralyses, 
on the other hand, the appearance of ataxia, of disturbance of the bladder 
and rectal functions and paralyses of the cranial nerves ( 1*0111 pa re p. 501, 
etc.), and in such cases the presence of the marked symptoms of poly- 
neuritis (pain fulness upon pressure of the nerve trunks and cutaneous sen- 
sory disturbances) is unnecessary to arrive at a diagnosis. 

Finally, in monoplcgic or hemiplegic infantile paralysis the question 
may arise whether the source of the disturbance should be looked for in 
tlie brain or in the spinal cord. The decision of this question is easy, ac- 
cording to what has been dwelt upon previously (p. 430) — the observation 
of the flaccid character of the paralysis, the marked muscular atrophy, tlie 
presence of DeR, and the diminution of the tendon reflexes in the paralyzed 
members, allow us to exclude a cerebral affection in the individual ease. 

POLIOMYELITIS ANTERIOR ACUTA ADULTORUM, ACUTE AMYOTROPHIC 
SPINAL PARALYSJS OF ADULTS 

Acute anterior poliomyelitis, according to the investigations which have been 
lately nmde, also occurs in adults (especially up to the thirtieth year of life), how- 
ever it is very much rarer than in children. The symptoms produced by it differ 
from those described in infantile paralysis in no essential diagnostic criteria. In this 
affection fever and general phenomena also usher in the disease, which on an average 
appear to last longer than in infantile paralysis (about one week) ; the usual con- 
vulsions so common in the initial stage are absent in anterior poliomyelitis of adults. 
The paralyses which occur show all the characters of the motor form described in 
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infantile paralysis — the limitations to a single extremity, to synergistically co-ordi- 
nating muscle groups, the signs of DeR, the absence of the Reflexes, the muscular 
atrophy, etc.; only the deficient growth in length of the paralyzed limbs, is of course 
not present. The functions of the bladder and rectum are normal ns well as that 
of the sexual apparatus; sensation is not interfered with — the diagnosis is therefore 
identical with that of infantile paralysis. A number of the eases described as acute 
amyotrophic spinal paralysis of adults undoubtedly belong to neuritis which then 
unquestionably may be refen ed to the same etiological cause, only showing a differ- 
ent localization of the virus in the peripheral motor neuron, or which may develop 
simultaneously with acute poliomyelitis (just as in the case of children). The diag- 
nosis of neuritis may be made in such cases by regarding the points described in the 
diagnosis of infantile poliomyelitis, especially the diffcrcntio-diagnostic criteria 
regarding sensory disturbances, the onset with pains in the back and in extremities. 


SUBACUTE AND CHRONIC ANTERIOR POLIOMYELITIS 

The chronic variety of this affection occurs in two different forms: 1. As sub- 
acute, respectively chionic, anterior poliomyelitis, and 2, as chronic progressive 
anterior poliomyelitis (progressive spinal muscular atrophy) . 

The foimer affection, ch tunic anterior poliomyelitis {adult or um) in the restricted 
sense, differs from the previously described vaiieties of acute poliomyelitis in that 
its com sc is more protracted and that certain irritants show a chronic action from 
the onset {syphilis and lead intoxication) and, besides, the conditions which give rise 
♦o acute anterior poliomyelitis {cold, overexertion, trauma — i. e„ effects which mark- 
edly shatter the nervous system in accidents, and specific infections , the exact nature 
of which has not yet been determined) must be regaided in the genesis of the allee- 
tion. In keeping with its gradual development, the affection begins insidiously 
without prodromes, or after a prolonged initial stage in which prodromes are very 
indefinite and by no means marked, the disease sets in with flaccid paralyses which 
gradually increase in intensity and extent, and which usually are liist noted in the 
lower extremity, later also occurring in the upper extremity, occasionally even show- 
ing an invcited course of development, and but rarely limited to a single extremity 
or individual muscles. In this affection, ns in the acute variety, the peculiarity is 
noted, showing the nature of ganglion-cell disease, that muscles functionally belong- 
ing together are affected simultaneously, or are rapidly affected in succession: 
for example, the supinator longus becomes affected with the biceps, occasionally e\en 
before the muscles of the foicarm are attacked, the abductor pollicis longus, supplied 
by the radial neive, with the muscles of the ball of the thumb, after the extensors 
of the hand and fingers have become implicated. In the course of the paralyses, 
periods occur in which the disease appears to lie stationary and improvement sets 
in; but in all cases the paralysis is accompanied w T ith atrophy of the muscles, reduc- 
tion of reflexes and with the sign of milder or severer DeR. To this tlieie may 
be added fibrillary contractions and secondary contractures, the muscles of respira- 
tion may be affected, this causing the disease to become directly dangerous to life; 
or the process may reach the medulla oblongata producing bulbar phenomena (as also 
occurs in acute anterior poliomyelitis in rare cases). The sensory sphere , the func- 
tions of the bladder and tectum in the pure form of the affection are completely 
intact , bedsores do not occur — briefly, the complete picture of chronic anterior polio- 
myelitis, harmonizes in all points with that of the acute form. 

Method of Diagnosis. — in the differential diagnosis it should first be determined 
that principally the motor innervation tract is affected — i. e., the absence of all sen- 
sory disturbances as well as implication of the functions of the bladder and rectum 
must be ascertained. This eliminates a great number of chronic affections of the 
spinal cord (tabes, poliomyelitis posterior, syringomyelia, diffuse myelitis, poly- 
neuritis w r ith affections of the sensory and motor nerve fibres). Now, the investiga- 
tion must be directed to determine whether both nerve units of the motor innervation 
tract are diseased , or only whether the peripheral one is affected. This is easily 
decided by the observation of *hc spastic character of amyotrophic paralysis. If 
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this is not entirely absent but if the reflexes are increased, there can be no ques- 
tion of an exclusive affection of the peripheral neuron; it must then be assumed 
that disease of both neurons of the motor innervation tract is present, especially 
amyotrophic, lateral .sclerosis has occurred. If the opposite is possible and an affec- 
tion of the central neuron may be excluded, only anterior chronic poliomyelitis or 
polyneuritis with an especial elective affection of the peripheral motor-nerve fibres 
is to be considered. 

Polyneuritis. — As has already 'been mentioned and explained in the diagnosis 
of neuritis, an absolute differentiation of both conditions, at least in a part of the 
cases, is no longer possible and this lies in the nature of the ease. Naturally in 
favour of clnonic anteiior poliomyelitis is the onset and course of the disease with- 
out any localized sensoiy dist in bailee in the pints of the body which are later para- 
lyzed, the strictly typical atrophy of the muscles occulting in groups functionally 
acting together. However, as has already been mentioned, cases of polyneuritis occur 
in which these symptoms which are specially in favour of poliomyelitis exceptionally 
also occur. Jn these cases the simultaneous occunencc of symptoms which are occa- 
sionally noted in polyneuritis, such as disturbances of the bladder function or well- 
developed ataxia, may point in favour of the latter disease, however even these 
symptoms are of questionable diagnostic value, and the great eftoit which has lately 
been made to develop differential points between both affections, aitificially in my 
opinion, is entirely unnecessary, as in these questionable eases a marked difference 
in the natme of both disease processes does not exist. 

Spinal Progressive Muscular Atrophy. — The same is also true of the differentia- 
tion of anterior chronic poliomyelitis, respectively the subacute fonn, from spinal 
progressive muscular atrophy , the diagnosis of which for practical piir|>oses only will 
bo described in a special chapter. The course of development of the latter disease is 
particularly chrome ami progressive , in wliigh fibre after libre atrophies, this allow- 
ing us clinically to diffcicntiatc this fmm of chronic anteiior poliomyelitis fiom the 
other. In the latter, even if the disease develops gradually, its course in all eases 
is relatively quicker, and aftei the affection has reached a ceit.iin stage, unless the 
symptoms impiovo, it becomes more stationary. The function of the motor ganglion 
colls also ceases at once to a inaiked extent, and this damage of function is shown 
in a more or less well -distributed paralysis which is folloucd by atiophy of the 
muscles moic en masse , whereas tin* atiophy of the muscles in piogressive spinal 
muscular atrophy occurs periodically and dominates the scene so completely that the 
paresis appeals to he a secondary consideration. Also in progressive spinal muscu- 
lar atiophy, the DoR and the absence of the reflexes is developed to a slighter degree. 
Jn gcneial the symptoms of both diseases, in keeping with their identical localiza- 
tion in the antciioi columns, must he the sumo, and they are, apart fiom a few 
phases of development, as the following description will show. 


PROGRESSIVE SPINAL MUSCULAR ATROPHY: POLIOMYELITIS S. 

POLIOATROPHI A ANTERIOR CHRONICA PROGRESSIVA 

This disease depends upon a progressive atrophy of the voluntary mus- 
cles due to an affection of the prinri/xil motor-innervation tract centrally , 
not (joint/ beyond the peripheral motor neuron (from the ganglion cells of 
the anterior horns to the termination of the motor-nerve fibres in the 
muscles). 

Pathology. — The anatomical lesions are: Diminution of the anterior column, 
sclerotic atiophy' of the motor ganglion cells, degeneration of the anteiior roots and 
peripheral nerves, atrophy and eventually fatty degeneration of the muscles in con- 
nection with an increase of the interstitial connective tissue, intact condition of the 
pyramidal tracts, occasionally extension of the affection of the anteiior eolumns of 
the spinal cord to the motor cerebral nerve nucleus in the jiostcrior brain. Nothing 
can be noted of inflammatory phenomena in this process, so that the affection is 
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better designated by the name of polioatrophy than by the name of poliomyelitis; 
but in chronic poliomyelitis which we have just described, the inflammatory ( aensu 
atrictiori) character of the disease is by no means beyond all question of doubt. If 
the changes arc compared which occur in the peripheral nerves and muscles in pro- 
gressive muscular atrophy with those in the ganglion cells, in various cases undoubt- 
edly the atrophy of the musculature is not in keeping with the process — i. c., a con- 
spicuously slight disappearance of the ganglion cells of the anterior horns is noted. 
However, to conclude therefrom that the process is opposed to our previous experi- 
ences, that it is an ascending one from muscles to the spinal cord, ia unnecessary , and 
on that account, as 1 believe, is not permissible at present. 

The Course of Atrophy in the Muscles. — The appearance of the disease 
i« always typical, the diagnosis usually easy. The onset is characterized 
by a diminution in the size of certain muscles and muscular weakness 
going hand in hand with this process, the atrophy appearing first in the 
small muscles of the hand, those constituting the palms of the thumb and 
little finger , so that their roundness completely disappears. The mus- 
cles which particularly show the affection in the thumb are the adductor, 
opponens, and the abductor pollicis brevis ; the extensor pollicis longus is 
not affected and shows its full activity in opposition to the weak, atrophied 
muscles of the ball of the thumb, so that both joints of the thumb appear 
stretched. If there is a well-developed steady approach of the thumb to 
the second metacarpal bone, a position of the thumb results which reminds 
us of the “ ape-hand.” To the atrophy of the muscles of the palms of the 
thumb and little finger, very soon an atrophy of the interossei and lum- 
bricales is added ; occasionally this may precede the former changes. This 
gives rise to deep furrows between the metacarpal bones and a flattening 
in the palm of the hand, and the development of the u claw-hand ” occurs, 
which has been described under paralysis of the ulnar nerve (compare 
Fig. 23). Quite important (because an insight into the distribution of 
the process in the spinal cord is given by it) is the fact that following 
disease of the muscles of one hand (usually at first of the right) next, 
as a rule, the same muscles of the other hand are affected, and now only 
the muscles farther towards the trunk are attacked by the atrophy — pref- 
erably first the deltoid , then the muscles of the forearm (first the exten- 
sors), later those ot the upper arm, in which the triceps is spared longest 
bv the atrophy. Now atrophy of the muscles of the trunk occurs, first in 
the trapezius then in the pectoral muscles, the latissimus dorsi, etc. Late, 
if at all, the muscles of the lower extremity are affected, at first the flexors 
of the lower leg and the quadriceps. In the same manner, only in well- 
advanced stages of the disease, are the respiratory muscles attacked, es- 
pecially also the diaphragm ; then marked disturbances of respiration occur, 
which may bring on a speedy fatal termination. 

From # this description, the usual course of the atrophy, many exceptions occur. 
Thus in some cases the wasting of the muscles does not begin in the small muscles 
of the hand, but in the deltoid and thence affect the interossei; in other cases first 
the biceps, brachial is internus and supinator longus are affected, after the deltoid. 
Indications of typical further development of the atrophy in muscle groups belong- 
ing together arc also found in progressive muscular atrophy. 

The disturbances of function due to the atrophy of the muscles, abnormal posi- 
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tion of the limbs, and disorders of movement are manifold and vary greatly, accord* 
ing to the extent and intensity of the process; on this account, in the diagnosis of 
the atrophy of the individual muscles, we cannot describe the individual effects pro* 
duced. In rare cases, besides the atrophy of the muscular fibres, a plentiful deposit 
of fat occurs between them, so that the diminution in volume of the muscles is cov- 
ered by the fat, the contours are not markedly changed and the degeneration must 
be judged by the disturbance of function, and the electric contractility and so on. 
It must be emphasized tliut there are never great muscular masses affected at one 
time , but muscle after muscle diminishes in size, and in individual muscles the atro* 
phy occurs from bundle to bundle and increases, as may be seem particularly plainly 
in the deltoid. 

The tendon reflexes are not increased (in contrast to the condition in 
amyotrophic lateral sclerosis), but pari passu arc reduced or disappear 
with the atrophy, in keeping with the disturbance of conduction in the 
ganglionic or motor portion of the reflex arc. The patella tendon reflexes 
arc retained for a long time, i. e., so long as the lower extremities are not 
affected by the atrophy. The cutaneous reflexes are diminished, in so far 
as in their development the full contraction of the atrophied muscles is 
concerned. 

Electrical Conditions. — The electric contractility of the diseased flaccid 
muscles varies greatly, according as to whether retained or atrophic mus- 
cular fibres are irritated. The latter usually show at first partial, later 
complete Deli; the stimulation of the nerve is preserved for a long time, 
sometimes even increased, to disappear in the further course of the affec- 
tion. To determinate the theoretically postulated Dolf, the smallest elec- 
trodes must be used, so as to touch isolately the individual degenerated 
muscular bundles; without this precautionary measure the sign of the 
altered electrical reaction would be missed. 

Fibrillary Contractions. — An almost constant symptom of muscular 
atrophy are the isolated contractions of individual muscle bundles in the 
course of the atrophied bundles, designated by the name of “ fibrillary con- 
tractions” They apparently occur spontaneously, but become quite plain 
by blowing upon the skin and by mechanical or electrical irritation of the 
muscles. 

Their causation is not quite clear; they arc not only found in patients with 
progressive museular atrophy, but also in other nervous diseases and even in health, 
and may be present for many years without showing any further consequences. In 
my opinion they are of reflex origin. It is true that the property of conduction of 
the reflex as in progressive muscular atrophy has suffered, as is pro\cd by the 
reduction of the tendon and usual skin reflexes, and by the microscopical examina- 
tion of the peripheral nerve fibres. However, the latter has only shown n partial 
degeneration of the anterior roots and of the peripheral nerve fibres, and as the nerve 
in the stage of the declining energy shows also increased irritability and, besides, as a 
rule, the bulbo-eervical region is not affected in the disease, it is obvious that sensory 
irritations may easily give rise to reflex contractions, which are, however, not accom- 
panied by a well-distributed complete effect, as the individual nerve and muscle 
fibres are for the greater part degenerated. The correctness of this assumption of 
fibrillary contractions as a reflex phenomenon appears to be favoured by an observa- 
tion which I some time ago had the opportunity of making. It occurred in a case 
of myelitis with special affection of the lateral columns; spastic paresis and slight 
anaesthesia were the principal phenomena. On bloiring upon the skin of the thigh 
or with slight tapping against the patella tendon , marked fibrillary contractions 
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occurred, which gradually increased to a decided tremor terminating in clonic spasm 
as soon as the tendon was struck with more force . In normal individuals a weak 
sensor y irritation, such ns blowing upon the skin, or the cooling of the skin produced 
by undressing, is not suflicicnt to develop even these weak reflex contractions; as soon 
however as the weak irritability of the reflex are is increased up to a certain point, 
as occurs in nervous individuals and which may be assumed to nppeur in various 
nervous diseases, these weak sensory irritations are hullicient to produce fibrillary 
contractions. 

Besides the symptoms already described, occasionally vaso-motor dis- 
turbances occur: Coldness and marbling of the skin, desquamation, and a 
fissured condition of the skin and nails, etc. This vaso-motor disturbance 
may be understood according to the latest investigations regarding cer- 
tain sympathetic fibres originating m the anterior horn cells (see p. .MO). 

Sensory Conditions, etc. — It is of great importance to note that the 
sensor y conditions as well as t he functions of (he bladder and rectum re- 
main. entirely intact . From the previously described course of the atrophy, 
from muscle to muscle, the conclusion may probably be drawn that the 
process affects different transverse sections of the spinal cord of one side, 
going over to the other and descending from the cervical cord. 

Bulbar Symptoms. — A propagation of the disease however also occurs 
upward , in that bulbar symptoms appear: Anarthria, atrophy of the 
tongue, difficulty in deglutition, etc., the result of degeneration of the 
cerebral-nerve nucleus which, however, appears but late in the disease. 
The opposite, however, is also undoubtedly known to occur, that the signs 
of progressive bulbar paralysis open the scene and progressive muscular 
atrophy of the muscles of the trunk and extremities follows. 

Differential Diagnosis. — As a rule, it is easy to prevent confusion of 
typically developed muscular atrophy with other diseases. Primarily 
there must lie noted whether the muscular atrophy is symptomatic , due to 
a cessation of conduction in the motor nerves, in that trauma, etc., have 
caused the interruption of continuity of the latter, or whether in dissemi- 
nated lesions of the spinal cord, among others, also the motor-ganglion cells 
are affected. In both cases, paralysis precedes the atrophy of the affected 
muscles, and the motor paralysis is combined, provided we are not dealing 
witli a purely motor nerve, with severe sensory disturbances. The latter is 
also true of those cases of secondary atrophy the result of neuritis . those 
rare cases excepted in which progressive muscular atrophy itself prob- 
ably owes its production to a multiple affection of the motor fibres in the 
neurit ic process. (See p. neural muscular atrophy.) Above all, how- 
ever, according to experience , the differential diagnosis depends upon the 
slow, progressive character of the atrophy and the typical , fascicular course 
of the same, from one muscle to the other , usually in a distinct sequence. 

From amyotrophic lateral sclerosis, spinal progressive muscular atrophy 
differs especially in the fact that in the course of the latter an increase 
of the tendon reflexes and spastic paresis never occurs; the course of amyo- 
trophic lateral sclerosis is also decidedly more rapid. The same is also 
true of acute anterior poliomyelitis as well as of the subacute and chronic 
forms. The latter can only be differentiated, as was shown in the previous 
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chapter, by certain deviations in its course from that of progressive mus- 
cular atrophy, 

A confusion of the disease with syringomyelia is possible, at least only 
upon superficial examination, in that, besides the muscular atrophy, the 
disturbances in the sensory sphere arc nearly always most markedly devel- 
oped ; this at once influences the diagnosis. Also the trophic changes in 
syringomyelia are more severe and more constantly developed than in mus- 
cular atrophy, in which if they occur at all they are very rare and are sub- 
ordinate to other symptoms. 

Differentio-diagnostic diflieulties finally arise on account of certain 
forms of muscular atrophy which only very lately have been separated 
from the spinal progressive forms, and arc designated as neural muscular 
atrophy , and still another variety as primary myopathic muscular atrophy . 
We shall devote special consideration to these two forms in the following 
chapter. 

Regarding the last cause of progressive muscular atroplig wr are by no means 
clear; probably hereditary conditions play a pint, i. e., an innate iccak condition 
of the motor system ill these affections. We see these diseases without exception, 
one of them to a less extent than the other, in some families , in >arioiis members 
ot the same, arising with a certain dcgiee ot regularity. Ihe degenerative disease 
of the hereditaiy weak motor system, becoming active, especially due to infections 
and ovorcxeitions of the muscles, as the anatomical findings liu\e shown which aie 
in our possession up to the present, affect the motor ncuioiis, damaging them at 
one time hi tlieir peripheral parts, at other times in the spinal cord. We have 
already learned to recognise in this conned ion amyotiophie lateral sclerosis and 
spinal muscular atiophy as types; as types of progicssivc muscular atrophies which 
damage the periplieial motor neuron ami its end apparatus, the muscles, which are 
inllueitccd penpherally fioni the anterior horn cells, we may regaid ncuial muscular 
atiophy ami muscular dystrophia. In the former the petiplieral motor-nei\e iibres, 
in the latter the musctilai-ncnc iibres themselves are primarily affected. We may 
disngice whether these strict separations of individual foims Irom one another are 
justitied or not, as transitions from one form into the other ccitainly occiu, and as 
the differential diagnosis between the individual types is not a stnet one and partly, 
unquestionably, appeals somewhat aitilicial. For the present it seems to me how- 
ever to be eoireet to adhere to the individual varieties, e\cn if, in the diagnosis, the 
limitations of the same must he* clear to us. 


NEl'llAL .MUSCULAR ATROPHY (PERONEAL TYPE OF PROGRESSIVE 
MUSCULAR ATROPHY) 

This variety of progressive muscular atrophy is commonly a family 
affection, characterized by the localization of the slowly developing mus- 
eular atrophy to the distal parts of the extremities. In the greatest ma- 
jority of eases, the lower extremity is primarily affected , particularly the 
?nusdes of the foot (especially the peronei, the tibiales antici, and Ihe ex- 
tensors of the toes). This produces the typical development of a bilateral 
peroneal paralysis: The absence of the dorsal flexion of the foot, and the 
extension of the toes, and the difficulty in raising ihe external border of 
the foot; the tip of the fool hangs flaccid, etc. (compare p. IJ)4). Grad- 
ually the muscles of the lower leg, especially the muscles of the calf and 
the muscles of the thigh, become atrophic. Similar conditions occur in 
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the upper extremity, i. e., the small muscles of the hand are first affected — 
the fingers take on the claw-position, the hand, as a result of the atrophy 
of the interossei and lumbricalcs, shows deep furrows, etc. Later the mus- 
cles of the forearm, especially the extensors, atrophy, whereas the muscles 
of the trunk and face usually are spared and bulbar phenomena are ab- 
sent ; the bladder and rectal function shows no disturbance. The electrical 
reaction, in keeping with the process in the motor-nerve fibres, shows: 
diminution or complete absence of electrical contractility, and on the part 
of the muscles Dell. It is easily understood that there will be diminution, 
respectively a loss, of the tendon reflexes, and the presence of fibrillary con- 
tractions. 

The differential diagnosis between neural and spinal myopathic atrophy 
is based particularly upon the course of the atrophy, its onset in the lower 
extremity, and upon the circumstance that, besides the motor fibres, fre- 
quently sensory Mires are also affected and disturbances in sensation, such 
as paresthesia, pain, and diminution of sensation, are observed. 

From an anatomical standpoint neural muscular atrophy is a form of 
hereditary chronic progressive neuritis . which is especially limited to the 
motor-axis cylinders. The ganglion cells of the anterior horn remain in- 
tact, whereas doll's columns are occasionally found degenerated. 

DYSTROPHIA MUKCULAKIN PRCXIRKSSIVA ( KRH) — JUVKNILK MYO- 
PATHIC MUSCULAR ATROPHY— PSKUDO-IIYPKRTROPIIY 

This affection was formerly frequently observed, but was not sufficiently 
defined, neither in a clinical nor in an anatomical respect; we owe our pre- 
cise knowledge of this disease particularly to Erb. The affection appears in 
various forms winch are clinically separated from one another, they have, 
however, but one anatomical foundation, namely, the localization of the 
morbid process to the muscles , whereas the spin-al cord as well as the pe- 
ripheral nerves remain intact . 

Condition of the Muscles. — Usually, and primarily in early life, mus- 
cular atrophy of the muscles occurs in the region of the shoulder , upper 
arm (especially in the flexors) and in the trunk, later, in the muscles of 
the lower leg. Those parts which remain longest free from atrophy are : The 
muscles of the calves and the small muscles of the foot as well as the rectus 
abdominis, the deltoids and the muscles of the forearms, and, what is of 
speeial importance in a diffcrentio-diagnostic respect, also the small mus- 
cles of the hand . In contrast to the atrophy of the previously mentioned 
muscles, there develops simultaneously a conspicuous increase in size of 
certain muscles, especially of the deltoid, the supra- and infraspinatus, the 
brachia^ triceps, and the gastrocnemii, etc. This increase in volume of the 
muscles is partly an expression of actual hypertrophy, so that these greatly 
developed muscles show compensatory functional increase; but, in these 
muscles later atrophy also becomes prominent. In an anatomical respect 
there are found : Hyperplasia of the interstitial connective tissue with de- 
posit of fat, proliferation of the nucleus of the muscles and of the con- 
nective tissue. The muscle fibres themselves show simple atrophy or even 
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hypertrophy, in general, however, are not fatty and retain their trans- 
verse stripes. The electrical contractility of the muscles shows simple 
diminution up to complete loss; with this, however, distinct DeR arc ab- 
sent, and, just so, are there almost invariably absent fibrillary contractions 
in the affected muscles. 

Condition of the Nervous System. — The tendon reflexes are retained, in 
more marked grades of the disappearance of the muscles they may be re- 
duced or entirely absent. Sensation, sphincter func- 
tion, and trophic conditions of the skin are. normal . 

Pseudo-Hypertrophy. — In some cases of juvenile 
muscular atrophy the "hypertrophy” of the mus- 
cles is predominant, i. e., the development of the in- 
terstitial fat hyperplasia is so marked, compared 
to the " atrophy ” of the muscles, that a muscular- 
( pseudo) hypertrophy becomes tin 1 principal external 
manifestation of the affection. As already remarked, 
the calves and the deltoid, etc., show this condition 
most prominently, they appear as thick masses of 
muscles, especially in a stage of the affection in which 
the muscles of the trunk, arm and shoulder already 
show decided atrophy. The gait and carriage of the 
patient is very characteristic : The gait is waddling, 
the vertebral column in the lumbar portion bent 
forward, the patients (children) cannot sit down 
correctly and rise with great dillicultv, they "climb 
up upon their own legs," so that they first rest upon 
the four extremities, then place the arms upon the 
knees and gradually rise from this position. 

The “infantile atrophic form of muscular dys- 
trophy ” therefore is differentiated from the usual 
form of juvenile muscular atrophy in that it devel- 
ops in earliest childhood and in that an atrophy of 
the muscles of the face is particularly prominent. In 
such cases the patients — usually children of the male Flo 8 «-j Tywc nr ivki no- 
sex — are not able to close the eyes nor to move the HYPumtormA Miprr- 

lips, whereas chewing and the movement of the in- 1)uc,l “ 

ternal muscles of the eyes are not impaired. Simul- 
taneously or usually later than the muscles of the face, the muscles of the 
shoulder, trunk and upper leg become atrophic. 

The separation of the different types of muscular dystrophy from one 
another as individual diseases is unnecessary, as the transition of indi- 
vidual forms into one another and the* identity of the same, in general, re- 
mains. This only gives rise to confusion in making the diagnosis. In my 
opinion, it is sufficient, in an individual case, to add the prominence of 
pseudo-hypertrophy, or the affection of the muscles of the face, to the 
diagnosis. 

It is characteristic of this affection, in all its forms, that, as a rule, it 
has a family tendency , respectively, that heredity plays a most important 
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part in it» gcnositt. Further, that it almost always develops in childhood, 
or at least begins at puberty. The designation of progressive muscular 
atrophy as juvenile myopathic muscular atrophy is therefore certainly jus- 
tified. 

Differential Diagnosis. — There arc no difficulties in the diagnosis of 
the disease; it can only be confounded, and this upon very superficial ex- 
amination, with the spinal, respectively neurotic, progressive muscular 
atrophy, from which it must under all circumstances be distinctly sepa- 
rated, as in myopathic dystrophy the findings in the nervous system have 
up to the present been, generally, negative. Moreover, in this latter affec- 
tion, anatomical changes in the muscles are found which are the result of 
a hereditary predisposition, causing a disturbance of nutrition of the mus- 
cular fibres which, during the period of marked growth, develop atrophy. 
But also the clinical phenomena vary greatly in both diseases; the bil- 
lowing differential table may facilitate the diagnostic separation of both 
affections. 


81*1 MAT. PRO( iRESSTVE MUSCULAR 
ATROPHY 

Onset of the disease in the small 
muscles of the hand, randy in the del- 
toid; the atiophy in general advancing 
from the pcriphciy to the trunk; mus- 
cles of the face remaining fiee. 

Muscular hypertrophy absent. 

Fibrillary contractions are very 
usually present. 

The atrophic muscles show partial 
or complete be If. 


The ft fleet ion may develop at. any 
age; however, befoie the thiitielh yeai. 


Complicated by bulbar symptoms 
(which follow' atrophy ot the muscles of 
the trunk and extremities, occasionally 
preceding) is not very rare. 


MYOPAT1ITC PROC.RESSIVE MUSCULAR 
PYBTROPIIY 

Onset, in tho muscles of the trunk, 
region of the shoulder and upper arm, the 
dystrophy in general advancing fiom 
the trunk to the extremities. Muscles 
of the face in some cases especially 
ilia rked ly i in plicated. 

Muscular hypet ttophy present be- 
sides atrophy. 

Fibrillary contractions almost in- 
variably absent. 

The atrophic and pscudo-hyper- 
trophic muscles show' diminution of the 
electric contractility; howo\er, Deli arc 
scarcely ever present. 

The disease begins in earliest youth, 
i. o., almost always before the twentieth 
year of life; it is particularly a juvenile 
disease. 

Bulbar symptoms are invariably ab- 
sent. 


Common to both affections is the absence of disturbances of sensation and of the 
sphincter function, further — and in contrast to amyotrophic lateral sclerosis — the 
diminution or disappearance of tendon reflexes nml the absence of spastic pareses. 


POSTERIOR POLIOMYELITIS 

In cases in which the posterior portions of the gray substance are affected, alter- 
ations in the vuso-motor innervation, analgesia and thermo- anaesthesia, eventually 
also a hyperesthesia affecting the tactile sense, as well as sensory ataxia (Clarke’s 
columns), and reflex disturbances, are to be expected. The symptomatology of polio- 
myelitis posterior is by no means determined clinically with certainty. A portion 
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of tlioso theoretically pustulated morbid phenomena form an a flection of the spinal 
cord in which the gray substance, the anterior as well as the posterior portion, is 
more or less exclusively afleeted, this is syringomyelia , in fact this is occasionally 
the nucleus of the entire pathological picture. 


HYR1NUOMYKLIA— CAVITY FORMATION IN THE SPINAL rORI)— 
(iUONIK SPINALIS 

Syringomyelia is especially due to the formation of cavities in the spinal-cord 
substance; in a patlioiogico-anatomical lespeet, there ha\e been distinguished in gen- 
eral from syiingomyelia, hydiomyeha, a condition in which, b\ faulty de\ elopnient or 
also now and then by circulafoiy disturbances and engorgement which occur in the 
posterior ca\ity of the skull due to tumours, the central canal of the cord remains 
wide or becomes so. As a liile this causes the adjacent spinal-cord substance to be 
uniformly pushed aside, giving rise to the absence of all clinical symptoms. Yes, the 
latter condition may appaiently be the case if the lieive elements of the gray sub- 
stance gradually disappear due to the further enlargement of the cavity formation 
and the postulated functional distui Unices are supplied by the compensatory action 
of the still animal poitions of the gray substance. In other cases the clinical results 
of hydiomyelia are identical with those of syringomyelia . 

Tin* luttei a I lection is due to a decay of qlia masses, which dexelop in the cen- 
tral poitiou of the spinal cord or in the region of the posterior septum, and to a 
great ei or lesser extent leneh into the gray and while substances, especially into the 
poslcimr horns. The new foimatiou gives ii.se to a cavity due to the disintegra- 
tion, communicates, according to its formation, with the central canal and the sur- 
lnundiiig cells; occasionally a second canity is formed alongside. Sometimes syringo- 
mxelia may appear as the lesiilt of tiauma, from Iwemorrhagcs of the eential coni 
substance (central Iwcmatoinxclia ) , m that a secondary formation of larger ouvi 
ties oecuis due to the luemori liage. The symptoms whieli arise in the affection 
must vai t \ according to the seat and distiihution of the tumour and cavity formation; 
liowexcr, in most eases at least, a ceitam unifoi mih is present, so that recently n 
definite clinical picture has been determined which is of value in the diagnosis of 
the affection. 


Important Symptoms Diagnostically — Sensory Disturbances. — Tf, ns is 

usual, tin* affection appears prinuirih in the region of (he central canal 
of tin* conical enlargement and involves the posterior gray matter , we 
note (1) in the upper extremity, in the region of the nook and trunk, dis- 
turbances in the temperature and pain senses ( thermo-anesthesia and 
analgesia), eventually also paresthesia, whereas the taetile sense and mus- 
cle sensation are but slightly, if al all, altered . The phenomenon is not 
dillieult to explain if we reflect that the sensory muscle fibres form the 
principal constituent of the posterior columns, therefore, in an affection 
of the posterior gray matter of the cord, they are not implicated, the tactile 
fibres, although they enter the gray substance, they leave it again, very 
probably without coming in contact w f ith cells (in the border stratum of 
the lateral columns), whereas the conduction of the temperature and pain 
senses most likely only occurs in the gray substance by the action of the 
ganglion cedis of the posterior horns (see Fig. 30). A pathological process 
which, at least in its onset, affects particularly the gray substance, will 
therefore damage the latter tracts and primarily cause analgesia and ther- 
mo-anesthesia. 
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According to our knowledge regarding the direction of the tracts for 
the vuso-inotor innervation, it is easily understood that the disappearance 
of the gray substance gives rise to (2) vaso-motor disturbances . As a mat- 
ter of fact, in cases of syringomyelia, well-distributed trophic, secretory 
and vaso-motor alterations of the skin and the deeper tissues have been 
noted. Vesicles, wheals, cutaneous (edema, bedsores, arthropathies, joint 
deformities, fissures in the hands, paronychia, phlegmons, distortion or 
hypertrophy of the fingers, etc., so that the clinical picture may almost 
resemble lepra mutilans J also anomalies in the secretion of sweat, espe- 
cially hyperidrosis, occur as symptoms of an implication of the gray sub- 
stance of the cord. The cutaneous reflexes , in individual case's, vary 
greatly: Occasionally they are normal, sometimes reduced or even entirely 
absent. The palpebral fissure and pupils have rarely been found narrow, 
the functions of the rectum and bladder , as might be expected, have fre- 
quently been noted as disordered ; rarely are there changes in co-ordination . 

Motor Disturbances. — Whereas an anatomical lesion has been deter- 
mined for the previously described symptoms, a localization of the process 
to the posterior commissure, the posterior horns, and eventually also to 
parts of the posterior columns, an atrophy of the anterior horn , has been 
found to correspond to the sensory, trophic and reflex disturbances (this 
may be noted in such cases post mortem) which give rise to (3) the very 
common flaccid amyotrophic paralysis. At one time the muscles of the 
upper extremities, at another the muscles of the trunk and but rurely those 
of the lower extremity are atrophied, giving rise to the clinical picture of 
progressive muscular atrophy with its symptoms (furrows in the spaces 
between the bones of the midhand, disnppea ranee of the ball of the thumb 
and of the little finger and development of the claw-position of the hand). 
The electrical examination, in the various cases, shows DeR, but very rarely 
is there no inurked disturbance of the electric contractility. If the process 
spreads in a transverse direction, it depends whether the pyramidal columns 
or the posterior columns are more affected. In the former cases, paresis 
and spastic phenomena occur as in amyotrophic lateral sclerosis (but with 
sensory disturbances!); in the latter case, symptoms resembling tabes 
arise, i. e., disappearance of the tactile and the muscle senses, the relatively 
intact condition of which, as a rule, is present, at least primarily, which is 
in marked contrast with the highly developed analgesia and thermo-anaes- 
thesia. If the cavity formation develops upward, bulbar symptoms occur 
(trigeminus amesthesia, paralysis of the recurrent laryngeal and hypo- 
glossus, nuclear facial paralysis, abducens paresis, polyuria, melituria, etc.), 

1 Such cases were described an a special disease, M or van 1 * * * * * * * 9 s disease; besides anal- 

gesia and thcrmo-ansstlicHia, there are present tactile hyperesthesia, fissures, and as 

a most marked symptom, felon of the fingers, which runs a painless course and leads 

to desquamation of the end phalanges. A separation of these cases from the clinical 

picture of syringomyelia is unnecessary. On the other hand, the symptoms in lepra 

differ from those of syringomyelia, in that, in the former affection, a multiple disease 

of the peripheral nerves occurs due to the infection with the bacillus of leprosy 

which shows itself in swollen nerves, painful upon pressure, peripheral facial paraly- 

sis, etc. 
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which may even arise as complications late towards the termination of life. 
If the gliomatons development is limited to one side of the spinal cord, the 
morbid phenomena arc more or less unilateral. 

Differential Diagnosis. — From what has been said it is obvious that 
the clinical picture of syringomyelia varies greatly, and that the diagnosis 
frequently gives rise to great difficulty. In keeping with the anatomical 
location of the process, the sensory disturbances or the muscular atrophy 
will be more prominent and the clinical picture will resemble either tal>es 
or- muscular atrophy ; in other cases, as has been mentioned, syringomyelia 
runs a course resembling amyotrophic lateral sclerosis. If a differentia- 
tion of the disease in question from the previously mentioned spinal-cord 
affections is to occur, there must be in the clinical picture, as a nucleus, a 
symptom-complex which the expression of an affection of the gray sub- 
stance of the spinal cord , presenting itself particularly in the form of par- 
tial paralysis of sensation (analgesia and thermo-amesthesia with simulta- 
neous relatively intact condition of the tactile and muscular senses), severe 
vaso-motor disturbances and muscular atrophy, in which, to a more sub- 
ordinate degree, or as laic symptoms, hyperidrosis, narrowing of the pupils 
and lid space, disturbances of the functions of the bladder and rectum and 
of co-ordination occur. If this typical symptom-complex is- prominent in 
the clinical picture, we are justified in making a diagnosis of syringomy- 
elia, even if in the course of the affection, with the propagation of the 
process, phenomena arise which more closely resemble other affections of 
the spinal cord. 

That certain tumours of the cord substance give rise to similar symp- 
toms is obvious. Tn this respect we may only assume the probable presence 
of tumours if marked irritative phenomena take place and the course of 
the 1 disease is a rapid one, more rapid than in the case of syringomyelia in 
which the disease is very protracted, lasting for many years. 

DIFFUSE MYELITIS (ACUTE AND CHRONIC MYELITIS, TRANSVERSE 

MYELITIS) 

In contrast to the affections of the spinal cord which we have consid- 
ered up to now affecting certain anatomically and functionally related por- 
tions of the cord, in tlic affections which now are to he considered there 
arc anatomical changes which implicate the longitudinal and transverse 
portions of the cord diffusely, unilaterally or in irregularly disseminated 
areas. Regarding the diagnosis, it is characteristic that it is impossible to 
refer the clinical phenomena to an isolated affection of individual portions 
of the spinal cord that supply certain physiological functions. 

The diagnosis of diffuse myelitis , Which shall be considered now, de- 
pends upon a number of functional disturbances affecting simultaneously 
the motor, sensory and further the vaso-motor, trophic and reflex tracts in 
the spinal cord, in which one or the other of these tracts may he particu- 
larly damaged. 

Motor and Sensory Disturbances. — Regarding the motor symptoms, they 
arc almost always particularly prominent. Irritative phenomena (contrac- 
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tion and spasm) are not rare; usually from the* onset the signs of weakness 
occur. These soon increase to paralysis, and in the diffusely distributed 
process in myelitis it is self-evident that both halves of the body are 
affected by the paralysis (paraplegia). Usually the lower extremity is 
exclusively paralyzed, the upper extremity with the lower only when the 
myelitic changes have their seat above tin* thoracic cord. If the process is 
more developed in one half of the spinal cord than in the other, an unequal 
intensity of the paralyses of the extremities will result. If the myelitis 
affects (‘specially the gray substance in its anterior portion, atrophy occurs 
in the flaccid pa rah zed muscles, with signs of diminution of the electric 
contractility in the sense of l)cl{. This, however, is exceptional and only 
occurs in those 1 muscles the innervation of which is supplied bv the region 
of the myelitic lesion. As a rule, the nutrition of the muscles is not inter- 
fered with, in so far as the distribution of the myelitic process is a mod- 
erate one; outside of slight quantitative changes in the elect ic irritability 
the reaction of the paralyzed parts is normal to the electric current. 

The sensor // disturbances are almost always insignificant ; severe pains 
are absent in the clinical picture of uncomplicated transverse myelitis , 1 
but in a simultaneous meningitis and spomlvlitis they may be prominent, 
giving rise to girdle pains and radiating pains of the extremity. The 
diminution of sensibility, as might Ik 1 expected, is not markedly devel- 
oped, but only Inquest hesin may be demonstrated. This probably is due 
to the fact that the conduction of sensory irritation is distributed to a 
very large territory comparatively (posterior columns, the greatest por- 
tion of the gray matter of the cord, as well as the lateral and anierior 
columns). Only in the late stages of the disease, or from the onset in a 
very diffuse myelitis, do severe sensory disturbances occur, such as com- 
plete ameslhcsia, the development of which may lie preceded by partial 
paralysis of sensation, slow perception, etc. Exceptionally, also hyperes- 
thesia and hyperalgesia are noted. Under all circumstances, the distribu- 
tion of alteration of sensation is to he tested in each case with exactness, as 
by this means we are enabled to determine the upper boundary of the mye- 
litic affection. 

Condition of the Reflexes. — The condition of the reflexes is also im- 
portant in the diagnosis. If the myelitic area of the spinal cord occurs in 
the entire transverse section, but only in a limited longitudinal portion, 
the reflexes which oeeur in the reflex arcs below the lesion are not only re- 
tained, hut, on account of the simultaneous interruption of the inhibiting 
reflex influences coming from above, are increased . If, as is very frequently 
noted, the reflexes diminish more and more in the further course of the af- 
fection, this is a good sign if simultaneous v the paralytic phenomena are 
also educed. It is a bad sign, however, if the improvement of both con- 


1 Exceptions occur: In a case of myelitis following influenza, which 1 observed for 
months, before the autopsy was held, severe pains were present for a long time, 
being the most prominent symptom of the affection, whereas the autopsy showed 
simple myelitis, without the merest trace of a disease of the vertebra or of the 
meninges. 
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ditions docs not go lmml in hand. In the latter case it must be concluded 
that the myelitic process has distributed itself farther downward, espe- 
cially into the region of the affected reflex arc, and has diminished the prop- 
erty of conduction or has abolished it entirely. After what we know regard- 
ing the position of individual reflex arcs, which may at least be assumed 
as very likely, with an increase of the /Httclla tendon reflexes . the arc of 
which is situated in the upper portion of the lumbar cord, it must he con- 
cluded that the myelitis lias its lowest extent in the upper portion of the 
lumbar cord, and with a simultaneous increase of the tendon reflexes in the 
upper extremity, that a eenical myelitis is present which does not reach 
to the dorsal cord. In cases in which the tendon reflexes arc increased, the 
paralysis may also assume a spastic character. l T pon the cessation or in- 
crease of the Achilln-tmdon reflex , in a similar manner tin* diagnosis of 
the seat of the myelitis may be determined; upon an absence of the same, 
an affection of the lowest part of the lumbar cord max he assumed, the 
region of the reflex arc of the Achillo-tendon reflex being situated in this 
position. The condition of the cutaneous reflexes is very variable; an ex- 
planation of the same, in the indixidual case, must he looked for in the pre- 
viously described points of support (compare especially p. .Vifl). 

Trophic Disturbances. — Similar conclusions may he gathered from cer- 
tain trophic disturbances according to the condition and limitation of the 
reflexes. If the \olumc of the muscle remains normal or hut slightly re- 
duced (in a longer duration of the pn rah sis, the absence of any active 
movement of the limbs may cause slight atrophy of flic muscles (atrophy 
of inactivity) which are the opposite of the Inpertmphv induced bv activ- 
ity of the same), and if the elect rieal contractility is maintained, it may be 
assumed thaf flic* portion of 1 he spinal cord in which the central trophic 
activity for the affected muscles arises, especially the anterior columns of 
the xarious portions of the spinal cord arc* not affected by the myelitic 
process. If, on the contrary, paralysis with atrophy and licit occurs in the 
limbs, it may be* concluded: Tn atrophy of the loxx'cr extremities, that the 
lumbar cord is the seat of the* myelitis, this myelitis affecting the anterior 
columns of the lumbar cord, in atrophy of the upper extremities, that the 
cervical coni is affected in its anterior horns or ils anterior roots. If t bo 
inflammatory process is limited to the upper portions of the spinal cord, 
the lower extremity is paralyzed, besides the upper extremity on account 
of an interruption of conduction, but, in contrast to the condition of the 
upper extremities, then* is seen in the lower neither rapidly advancing 
atrophy of the muscles nor (pialitatixe changes in their electrical reaction. 
Also trophic , respective hj vaso-motor . disturbances of the shin are fre- 
quently noted in the course of myelitis — marbling of the cold cutaneous 
covers, (edema, disturbances of sxvcnt secretion, urticaria, or, as in one of 
my eases, a wide-distributed eruption of herpes upon tin* backs of both 
feet. 

Bedsores. — Above all, and very frequently, a rapidly developing bed- 
sore occurs, the origin of which, very probably, is in connection with dis- 
ease of the middle portion of the gray substance, and the distribution of 
which depends upon external pressure, the immovable position of the insen- 
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sitivc patients, and upon the contact, at the surface of the wound, of urine 
and faces. 

Disturbances in Urination. — Disturbances in the bladder and rectal functions are 
very common in myelitis. The diagnosis of paralysis of the individual factors in 
the function of the bladder has l>een described in another chapter (see p. 401). We 
are interested in the question whether the appearance of disturbance of the bladder 
and rectal functions may be utilized in the topical diagnosis of the spinal-cord affec- 
tion. In this connection, we are not in possession of the required precise well- 
determined points of support regarding the course of the innervation tract for the 
bladder fund ion, and even more so for those of the rectum, both from a physiological 
and clinical standpoint. The little that we know in regard to the innervation and 
conditions of the bladder which may be assumed as likely are ns follows: The nerve 
film's for the voluntary contraction of the sphincter urethras and also for those of 
the voluntary inhibition of the reflex sphincter contraction arising in the brain, seem 
to run through the anterior columns and the posterior portion of the lateral col- 
umns. The arc for the reflex contraction of the detrusor and sphincter vesica' lies 
in the sacral cord. As the reflex sphincter contraction, due to filling of the bind- 
del, is more powerful than the reflex detrusor contraction, a myelitis, above the lum- 
bar cord, will cause distention of the bladder and retention of urine , especially as 
also the interruption of conduction produces an inability in the voluntary inhibitive 
fibres for the rellex sphincter contraction. To these symptoms, further on then, 
incontinence is added, in that the bladder becomes overloaded and the tracts for the 
voluntary contraction of sphincter u ret line arc interrupted. The interruption in the 
conduction tract of the suisory nerves which convey the sensation for the passage 
of urine, which soon after their entrance into the spinal cord ascend into doll's col- 
umns, produces loss of sensation for the desire of urination. This causes the proper 
voluntaiy sphincter contraction and relaxation to lx* absent, and as the reflex arc 
suffers an interruption, due to the incapability of conduction in the sensory tracts, 
incontinence occurs as soon ns the bladder gradually fills up to a certain degree, 
so that the elasticity of the tissues surrounding the urethra is no longer sufficient 
to retain the urine in the bladder. By invasion of inicro-organisms into the blad- 
der from without, which, due to the inability of the sphincter to close, occurs more 
readily ami de\ clops easily, causing a stagnation of urine, the bacteria exert their 
activity, decomposition of the urine results and cystitis develops, and, in the further 
course of the affection, eventually pyelonephritis may take place. 

Disturbances in the Discharge of Feces and in the Sexual Function. — The 
reflex arc for the contraction of the anal sphincter is situated in the lumbar cord. 
The mechanism of innervation, in the discharge of tocos, appears to l>e analogous 
to the voiding of urine, and the interruption of conduction of the affected nerve 
tracts, above the lumbar cord, also, primarily, gives rise to a retention of the con- 
tents of the rectum; this may, however, occur nlso in a myelitis, the seat of which 
is above the lumbar cord, due to a paresis of the abdominal press. Later, in the 
severe cases, an incontinentia alri arises if the paralysis of the sphincter is com- 
plete. Finally, it is usual in myelitis that the sexual function is markedly disturbed 
(the centre for erection is also situated in the lumbar cord). 

By observing the symptoms described it is easy, as a rule, not only to 
diagnosticate a myelitis, but also its sent in the various portions of the 
spinal cord with at least an approximate certainty. In the latter connec- 
tion ^ brief comparison of the individual diagnostic points of support shall 
be given : 

Lumbar Myelitis . — Paralysis of the lower extremities, whereas motility 
and sensation of the upper extremities remains intact; sensory disturbances 
of the skin in the region of the sexual organs, of the hip and of the lower 
extremities ; generally degenerative atrophy of the muscles of the leg, qual- 
itative changes in their electric contractility, absence of cutaneous and ten- 



POSTERIOR POLIOMYELITIS 


577 


don reflexes in the lower extremity; paralysis of the bladder and rectum, 
incontinence upon moderate fullness of the bladder, trophic disturbances 
in the legs and in the gluteal region: (Edema, eruption of vesicles, and, 
above all, early severe bedsores. 

Dorsal Myelitis . — Sensory disturbances of the skin, reaching to the 
Togion above the umbilicus. Motility and sensation in the upper extremi- 
ties intact; paraplegia of the lower extremities, but, in contrast to lumbar 
myelitis, without degenerative atrophy and Delt. Increased tendon reflexes 
in the paralyzed legs, spasmodic contractions in the same, rigidity and later 
contractures of the musculature of the lower extremities. Rectal and blad- 
der disturbances, especially retention of urine, and incapability volun- 
tarily to hold the urine, later incontinence when the bladder has Income 
greatly dilated; bedsores, difficulty in respiration, especially of expiration. 

Cervical Myelitis . — The same symptoms as in dorsal myelitis regard- 
ing the condition of the lower extremities, the bladder, the rectum, etc. 
Simultaneously, paralysis of the upper extremities, respectively of some 
muscles — in diffuse myelitis simultaneously with atrophy and qualitative 
changes of electrical reaction of the muscles and cessation of the reflexes. 
Tn a low situation of the cervival myelitis (eighth cervical and first dor- 
sal segments), oculo-pupillary symptoms: Contraction of 'the pupil and 
of the lid space. If the myelitis is situated in the upper portion of the 
cervical cord, disturbances of respiration occur, especially of inspiration, 
on account of paralysis of the diaphragm (second to the fourth cervical 
segments). With this, degenerative atrophy, DeR, and the disappea ranee 
of the tendon reflexes in the muscles of the arms arc absent, whereas diffi- 
culty in deglutition, anarthria and other bulbar symptoms arise. 

Still further to specialize the scat of the myelitis from a practical 
standpoint 1 do not regard as necessary. 

Differential Diagnosis between Chronic and Acute Myelitis. — Whether 
the myelitis in the individual case is to bo regarded as acute or chronic . 
depends upon its development, its duration, and its consequences. Chronic 
myelitis, which has a gradual onset, and in its entire course is character- 
ized by a gradual, creeping onset of the individual spinal symptoms, shows 
occasionally acute exacerbations in the development of the affection. Nev- 
ertheless, wc should only speak of acute myelitis if the principal symp- 
toms, the paralytic phenomena, develop in a relatively short period, i. e., 
arising completely in a few weeks; in such cases the affection may run its 
course with fever , which will vary regarding its character and height ; 
however, being a symptom which is of no value in the diagnosis of flu* 
affection. 

If paraplegia develops suddenly, we should think primarily of a haun- 
orrhago into the spinal-cord substance; hut it must not be forgotten that 
acute myelitis may also occasionally develop very rapidly — overnight — 
and all the clinical symptoms be markedly developed. At most, a fulmi- 
nant appearance of the paraplegia (in a few moments) without any pro- 
dromal phenomena preceding the attack would favour spinal apoplexy, 
especially if certain aetiological conditions were present which would make 
the development of a spinal-cord haemorrhage likely. 
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Differential Diagnosis from Other Diseases of the Spinal Cord. — Regard- 
ing the differentiation from oilier affections of the spinal cord, not rarely 
do great dillicultics arise. In acute myelitis, the differential diagnosis es- 
pecially between this affection and acute spinal meningitis, multiple neu- 
ritis and Landry's paralysis must he considered. Thu diagnosis of the lat- 
ter affection will be described later on, when the different io-diagnostie 
points will be carefully considered. 

Spinal Meningitis. — The differentiation from acute spinal meningitis 
is in so far difficult as both morbid processes very usually occur combined, 
and a portion of the symptoms in the clinical picture of spinal meningitis 
are due to the simultaneous affection of the cord in the inflammatory 
process. In favour of meningitis, especially of its prominence, are: In- 
tense irritative phenomena, hyperiesthesia, marked pains, especially upon 
movement of the vertebral column, stiffness of the neck and back, whereas 
in myelitis the paralytic phenomena, both of the motor and sensory tracts, 
the trophic disturbances, tin* paralysis of tin* bladder, and the increase of 
the reflexes are prominent. 

Polyneuritis. — Multiple neuritis can only be considered in a differen- 
tio-diagnostie respect, if in its course the paralytic phenomena are lim- 
ited to tile lower extremities, and, besides muscular atrophy and Dell in 
the flaccid muscles, a blunting of sensation may be determined. In such 
cases, the question may arise whether a localized neuritis or transverse 
myelitis of the lumbar cord is present. In favour of the former is a 
prominence of the pain, the pain upon pressure on the nerve trunks, the 
limitation of the amesthesia to individual nerve's, further, the absence 
of disturbance on the part of the bladder and rectum (although these 
symptoms may occur in rare eases of neuritis, without an affection of the 
spinal cord), and especially also by the absence of bedsores. If the* mye- 
litis is situated higher up, a confusion in both affections can no longer 
arise, as the increase of the reflexes and the absence of muscular atrophy, 
with its consequences, are directly against neuritis. 

Hysterical Paralysis. — Hysterical paralysis also occurs as a paraplegia 
and may simulate myelitis. Its exclusion is easy if the (myelitic) paraly- 
sis is a flaccid, atrophic one, bedsores occur and Doll can be determined. 
The diagnosis is more difficult if the paralysis develops in the lower ex- 
tremities, without the signs of a lesion of the lumbar cord, the myelitis, 
therefore, having its scat farther up in the cord. The increase in the re- 
flexes which occurs may then also, even if randv, appear in hysterical 
paralysis, and jiod so may symptoms of paralysis of the bladder be present 
in hvsteria. In such eases, the observation of the entire clinical picture 
must determine the diagnosis, i. c., the combination of actual hysterical 
phenomena in other parts of the body, attacks of laughing aud crying, 
globus, hysterical vomiting, the pressure points upon the skull, vertebral 
column and the abdominal coverings, the limitation of the field of vision, 
etc., above all, however, the alteration of the psychical conditions, and the 
unmotived change of the nervous phenomena, usually permit 11s to make 
a diagnosis in favour of hysteria, even if occasionally, at least for a time, 
the opinion may waver and an exact differential diagnosis be impossible. 
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Croat difficulties occur in the differentiation between transverse myelitis 
and intramedullary tumours. The symptoms arc the same in both affec- 
tions; important is the observation of the course in the individual case, in 
that an inequality of the phenomena from the onset upon both sides (“ uni- 
lateral lesion") and' especially the variation of the intensity of the phe- 
nomena favour a tumour, a simultaneous rapid increase of the spinal-cord 
affection being against the presence of a tumour. 

AStiology. — The (rltoloqif ill the individual case offers very little that is of use 
in the diagnosis. Marked ref ligera lion, severe psychical stimulation (such as vaso- 
motor distm bailees) may, as is assumed, pioduee myelitis, hut they may also give 
rise to oilier affections of the nervous system v\ liicli must ho considered in a differ- 
ent io-diagnostie respect with this affection. It is more likely that prexions infec- 
tious diseases (enteric fever, variola, influenza, etc.) are of value in the diagnosis of 
myelitis; syphilis especially appears to play ail important role in the production 
of 1 lie disease, and to gi\e lise paitieularly to a paitial myelitis, showing itself with 
the clinical phenomena of spastic spinal paralysis (see p. 55 1 ) Also disease of the 
uiiniuy organs, especially gonoiilnca, not lniely gives ns ( * to seeoudaix myelitis by a 
distiilmtion of the inflammation />*/• eonlnjuitnlem, i. e., by the eiieioaehment of the 
same upon the cclluku tissues (in all eases much larci due to au “ascending ncii- 
ntis”). Mon* impoitant in tin* diagnosis of acute myelitis is the occurrence of a 
previous shock of the spinal cord (such as oerurs in railx\ T ay accidents — raihvay 
spine —although the lcsult of these accidents mine frequently piiKluees functional 
neuroses, cxcutunlly of the spinal type, than myelitis). Till* observation of the possi- 
bility of a myelitis being due to the development of gas in the vessels and in the 
spinal-eoid substance in individuals who for a long time have lemained under the 
inllucncc of an ineiease in atmospheiie piessuie (“caisson paralysis”) or the proof 
of tumoins xx lii(*li alleet the spinal eon! and the vcrtchiul eoliunn aie impoitant. It 
is advisable, above all, eaiefully to examine the vertebral eolunin legal ding pain 
and deviation of flu* indix idual vertebia*. Should this slioxx a posit ixe lesult, the 
diagnosis gains in a \eiv impoitant dneetion. Tlieio must noxv be eonsideied piess- 
uie paralysis or also “ eoin/oession miff litis” affections of the spinal cold which 
shall be desciibed in the following chapter. 


rOMIMIKSSlOV OK TIIK SPINAL COM). SPIXAL-PlIKSSrilK PA1IALVSIS, 
roMl’KKKKIOX MYELITIS 

As soon us the 1 spinal cord is subject to permanent pressure from e\- 
t omul causes (as by meningeal exudative masses, tumours of tin* meninges 
or of the vertebra 1 , syphilitic* new formations in the \ertebral canals. He., 
but aboxe all by tuberculous caries of the vertebral bodies) there ile\elop 
tin 1 symptoms of an interruption of conduction in the spinal cord , which 
wore spoken of in myelitis. These symptoms appear parlicularlv as /mi rat- 
yses which, according to the region of the pressure, may affect the lower 
extremities, these and the 1 1 unk. in other eases the lower extremities simul- 
taneously with tilt* trunk and the arms. With this the reflexes, to a less 
extent the cutaneous reflexes (which mav even he diminished) than the ten- 
don reflexes in the paralyzed parts below the points of compression, are 
increased , so that, as a result, spastic paralysis may occur. On the other 
hand, occasionally degenerative atrophy of the muscles follows, tlfeir source 
of innervation being situated in the compressed area of the spinal cord. 
The disturbances in sensation which are to be expected in an interruption 
of the conduction tracts, as in the case of transverse myelitis, are slight in 
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proportion to the intensity of the paralysis ; they may be but scarcely in- 
dicated or absent entirely, in the slow progress of* the compression from 
without inward, especially on account of the great region which is at the 
command of sensory conduction in the morbid picture. Trophic disturb- 
ances arc frequent (bedsores, etc.) as well as insufficiency of the functions 
of the bladder and rectum, at least in the later stages of the disease (at 
the onset of the disease these symptoms are only constant in compression of 
the lumbar cord) — in short, tjic previously described picture of transverse 
myelitis presents itself in all its phases. Nevertheless, in the individual 
case it may' usually be determined without difficulty whether the myelitic 
symptoms arc the results of pressure of the spinal cord or not. 

Initial Irritative Phenomena. — From the fact that the cause of the 
compression grows slowly and presses more and more upon the internal 
parts of the spinal canal, there occur in the limited area of compression at 
first irritation of the periosteum, meninges, and roots of the nerves, this 
producing eccentric neuralgias , girdle pain , hypereesthesia and herpes, 
further, motor-irritative phenomena in the damaged parts of the root area: 
contractions and spasms, which are soon followed by paralysis in the af- 
fected peripheral parts of the body. With this the sensory-irritative phe- 
nomena may eventually be fully developed and may remain for months, 
besides the paralysis. 

It is of diagnostic importance that, so long as the spinal cord is not 
compressed in toto or myelitically affected, motor paralyses arise due to 
lesions of the anterior nerve roots and may be limited to a few muscles or 
to one extremity , paralyses which go hand in hand with atrophy and DeB, 
as well as with the disappearance of the cutaneo'us and tendon reflexes . 
Also anesthesia , if this occurs due to continued pressure upon the posterior 
roots (after neuralgias have preceded) is similar to the limitations of the 
paralysis in compression of the anterior roots in that it is local and usu- 
ally girdle-formed. 

To this there are added, due to the local affection of the vertebral col- 
umn, as characteristic phenomena: Fain upon pressure in a certain area 
of the spinal cord, stiffness and pain in movement of the vertebra (partly 
also due to secondary meningitis), further, the diagnostically more im- 
portant curvatures, bending of the vertebral column (Pott’s disease), con- 
gestion abscesses, etc. Due to these initial irritative phenomena, the diag- 
nosis of compression and its consequences gains materially, the late symp- 
toms can no longer be differentiated from the usual form of myelitis. • 

Compression Myelitis. — Whether myelitis arises as the result of mechanical 
pressure, in thut bacteria, which cause inflammation, enter from the neighbourhood 
into the compressed spinal cord and here, finding less resistance, develop their action, 
or,4ui undoubtedly occurs in the majority of cases in the noninflammatory forms , 
principally from mechunicnl pressure, phenomena due to the disappearance of the 
cord substance occur, is important in a diagnostic respect only so far os the prog - 
nosis and -therapy depend upon the decision of this question. A myelitis due to 
compression is to be thought of if it may be concluded from the way in which the 
affection develops that an originally strictly localised diseased process, limited to a 
small area of the cord, distributes itself upward or downward to a greater extent, 
when, therefore, for example, in a compression of the dorsal cord, a marked increase 
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of the patella-tendon reflexes diminishes in spite of the continuance of the paruIvM'i 
of the lower extremity, eventually also marked atrophy and qualitative changes iu 
the electric contractility in the muscles of the legs arise, or if to the resulting symp- 
toms of compression of the dorsal cord, as is occasionally observed, paralysis of the 
arms or even bulbar symptoms arc gradually added. Regarding the clinical unimpor- 
tance of the necessary secondary degeneration combined with a transverse interrup- 
tion of conduction, this has been previously spoken of (from the jioiiit of lesion 
descending in the motor tracts, and aiising in the sensory tract from the post era u 
columns and cereliellar lateral column tracts). 


Seat of the Compression. — From a diagnostic standpoint it is important 
to determine the probable seat of tin* lesion of the spinal cord and further 
on to note whether the symptoms of Hie same harmonize with the posi- 
tion of the mosl external determinable cause of compression, in regard to 
localization and distribution. In this respect the diagnostic rules which 
were spoken of under the diagnosis of myelitis (sec* pp. ,*>?(>, .577) are of use*. 
They need not be repeated here. 

etiological Diagnosis. — If the diagnosis of a pressure* lnvelitis is cer- 
tain, we must attempt to find the special cause of tin* compression. Re- 
garding t ho consequences of pressure* upon the spinal -coni substance by 
meninyeul exudates, these* June been describ<*d previously; metre fre*ejiie*nt — 
in by far the majority e>f eases — pressure phenomena are* due te> tuber- 
culo us-enrious disease of the bodies of Ihe vertebra \ Jt should lln*re*fon» 
ne*ve*r he* ue*gle*ete*el rc])catcdly to examine* the* lungs to ele*te*et a catarrh of 
the apices and to investigate the sputum for bacilli. Caries of the ve*rte*l>ral 
column is founel most frequently in the elorsal part, h»ss frequently in the* 
eervieal part, or e*ve*n m the lumbar portion e>f tin* e*orel. Bv caseation of 
tuberculous new formation, more anel more* substance of hone is dcstrnycil 
—this causes a dislocation of the vertebral column posteriorly, as the 
spinous processes in the* diseased part of the spinal column stand out prom- 
inently, so that an acute-angled kvpliosis, a Pott's deformitv, arise»s. Due* 
to tins cause anel also to the collection e>f masses of pus in sacs, which are* 
subperiosteally situated, eompression <>f the cord occurs. Only after earu»s 
of the verte*hra has l>e*cn excluded should the rarer cause's of eompression 
be* considered, primarily then, carcinoma of the vertebra . The great se- 
verity e>f the pains, continuing for a long time, elue to proliferation of tlie 
carcinoma in the vertebral be>ne*s, anel also to eoni])ression of the posterior 
nerve roots which cannot escape the growing c'arcinemm, is somewhat char- 
acteristic. A more important diagnostic symptom naturally is the grad- 
ual appearance, externally, which may he seen and felt, of a round tumour 
of the vertebra, which may he especially diagnosticated as vertebral cancer 
if the affected individual is in ad va need life (between fifty anel sixty vears 
of age) showing enlarged glands, or if it is possible to show the develop- 
ment of carcinoma in other parts of the* body (in the mamma*, the oesoph- 
agus etc.). In other cases, compression of the corel is due te) neoplasm^ 
in the neigh bourhooel of the vertebral column, encroaching upon the spinal 
canal by the intervertebral openings, or from erosion of the vertebral 
bodies, as in the ease of aneurysms, the spinal cord being gradually ap- 
proached by the growing tumour. 
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If, in spite of the gradual development or steadily increasing phenomena of com- 
pulsion, und notwithstanding pressure upon the spinal cord producing pains (and 
especially in movement), also upon longer duration of the affection and repeated 
careful examination, no signs of external changes of the vertclual column, no 
increase in size or deviation of the veitehra* can he determined, a meningeal tumour 
should he thought of as the cause of com pies*, ion, 01 if the phenomena of initation 
of the roots are entirely absent, an intrameilulhny tumour should be considcicd (see 
'rumours of the Coni). 

In rare cases compulsion of the cold causes, if only one side is subjected to 
pressme, a clinical sy nipt our -com pi ex which is identical with the lesiilting phenom- 
ena oceuriing in animal experiments upon a unilateial severing of the spinal cord; 
these aie so peculiar that they must he specially described. 


UNILATERAL LESIONS OF THE SPINAL ( 'OKI> — HROWN-SEQ CARD’S 

SPINAL PARALYSIS 


, 1 s soon us the spinal rot it is i xdusirely in jilted unilateral! g , by a compression 
process (turnouts, etc.) 01 by myelitis, trauma, and other conditions, we may expect, 
as the icsult of the lesion, accoiding to our previous physiological and clinical expe- 


S»*IH Hmiih. Spun bull*. Mot. 

\M». HI,, Hi,. \M. IS i ill. 



Kni. 37. — Diagram to Explain the Principal 
Phenomena in Uni lateral Lesion. 

Jar, Point of lesion, in red the region of in- 

eruuNcd irritability, interrupted 

intact conduction; wi, Motor and 

vawHiwtor llhres; j». Sensory fibres, viz., am for 
muscular sense, at for tactile sensation, mot. Pgr 
— Motor pyruniulul lateral eoliunn tract ; 
sens. F«6, Sensory miterior lateral column tract; 
sens, i/6, Sensory posterior eolunm tract. 


rieiiees ; 111 the pa its of the body below 
the point of lesion, it uilit trial motor par - 
alijsis upon (hr side rot respond i m f to 
the lesion , unilalei ill cessation of tactile 
smsahon upon the opposite side. These 
symptoms are self-evident, according to 
what we know regarding the remise and 
dn ret ion of the season and motor 
tiaets. While the motor fibres below 
the pyiamidal decussation in the spinal 
cold tiavcl downw'.ud without dossing, 
the pain and tcinpciatuic fibres, and 
also tin* tactile fibres, at least to a gieat 
extent, immediately after their entiancc 
into the spinal cord pass through the 
gray substance tow aids the opposite side 
to ascend to the brain in the ground 
bundles of the anteiior and lateral col- 
umns. The sensory fibres wliieli ascend 
in the posteiior columns without cross- 
ing conduct the cutaneous sense less 
than the museular sensation , as has 
been explain* d previously, and the lat- 
tei faculty therefore is diminished upon 
the side of the motor paralysis, as well 
as electro-muscular sensibility. Upon 
this side, at least in recent cases, also 
rasa-motor pin a lysis may Ik* determined, 
the tempera tu re being higher than upon 
the anaesthetic side (compare Fig. 30 ). 
The condition of the reflexes is not con- 
stant l a v altered ; sometimes being in- 
creased, at other times diminished, and 
may even be normal; es|>ecially the ten- 
don reflexes upon the paralysed side are 
generally increased on account of tin? 
absence of the inliibitive rellex fibred 
coming from above which have already 
crossed in the spinal cord. 
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Besides these chief alterations in the con* 
duction of the fibres, the following less con- 
stant auxiliary symptoms which are appar- 
ently paradoxical are noted: Hyperwsthesia, 
respectively hyperalgesia of the motor par- 
alysed side, a more or less small zone of an- 
wsthetio area above the hyperasthetic region, 
corresponding to the height of the lesion, and 
above this a girdle-like hypcrwsthetic zone 
affecting both sides , disturbances in the evacu- 
ation of urine and fwces , ataxia upon the par- 
alyzed side, as soon as this side is again capa- 
ble of motion. 

The appearance of the small anaesthetic 
zone at the upper boundary of the region of 
motor paralysis is easily explained, as, with 
a unilateral lesion, a segmentary interruption, 
in keeping with the region of the lesion, occurs 
both in the sensoiy (root) fibres which enter 
and which have not yet crossed and in those 
coming from the opposite side which cross in 
the gray substance to the lateral column of 
the point of lesion. It is more difficult to ex- 
plain the presence of hyperasthesia upon the 
side of the motor paralysis and the narrow 
hypereesthetic zone above the antes thetic region 
of both sides. This condition may be most 
readily explained if wc assume that the cord 
above and below the point of lesion is in a con- 
dition of increased irritation. The fibres which 
pass through these parts would then, while pass- 
ing, become more irritable, which would show 
itself immediately above the point of lesion, 
in the cutaneous parts, as bilateral hyperies- 
thesia, whereas in the parts of the body below 
the point of lesion only one side (correspond- 
ing to the lesion) would be hyperscsthetic, be- 
cause the contra-lateral side, on account of 
the reasons described above, must show anaes- 
thesia. The latter is also true of the area 
of the sensory fibres which enter the irri- 
tated parts as they also, in their further 
course, pass the point of lesion. The dia- 
grams (see Figs. 37 and 38) may somewhat 
more readily explain the apparently very com- 
plicated symptom-complex. 



Fig. 38.— Diagram showing tiie Prin- 
cipal Phenomena in Unilateral 
Lesion of the Dorsal Cord (Left). 
(After Erb.) 

The oblique shading signifies motor 
and vuso-motor paralysis. Thu vortical 
shading signifies cutaneous uuichtliesiu ; 
the dots signify cutaneous hyponrethe- 
sia. 


TUMOURS OP THE SPINAL-CORD CANAL, TUMOURS OP 
THE SPINAL MARROW AND ITS MENINGES 

Among the causes of compression of the spinal cord are also tumours which may 
develop in the canal of the cord and grow. They form a special group of spinal-cord 
affections, less so by their clinical picture than by their anatomical importance. 
The symptoms of value in the diagnosis produced by tumours in the spinal cord 
must vary greatly in the individual case, according to the distribution and situation 
of the neoplasm. 

JKenlngeal Tumouie.— The diagnosis of those tumours in the canal of the cord, 
which arise from the meninges, the meningeal tumours , present comparatively the 
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best foundations for diagnosis; the most frequent are those* arising from the dura 
mater. Inking Ha 1 contain. r rii«*y cause marked symptoiys by producing pressure 
partly upon the meninges and partly upon the nci'vc routs which enter and leave these 
tissues, partly upon the cord substance, which cannot escape by deviating in the 
nurrow bony canal, the tumour pressing against it. The first symptoms precede the 
latter, those of compression of the cord; they consist in irritative phenomena: eccen- 
tric pains, panes! hesia and h t \ perjesthesia, muscular twitchings -and contractures, 
which are followed later, often suddenly, by paraplegia, with atrophy of the muscles 
and J)elt. Accniding as the posterior root s are affected, i mast lies in occurs which 
shows itself as ana'sthesia dolorosa iu those cases in which the pressure of the 
tumour upon the posterior none roots is so marked that irritation from the periph- 
ery can no more pass through the piincipal point of pressure and reach the brain, 
but, from this region, an irritation may travel towards the centre with eccentric 
projection of fibre in it at ion. The compression of the cord itself may affect only a 
part ( unilateral lesion ), occasionally the entire trausveise section of the cord, this 
causing the symptoms to vary, symptoms which have been picviously described, 
so that their analysis in the individual case does not give rise to difficulty. 

Of greatest impoitanee in the diagnosis is always the observation of the gradual 
development of the affection, the circumstance that irritative root symptoms have 
existed to which are added the consequences of a transveise section of the spinal 
cord being more or less completely affected by compression. However, even then the 
diagnosis of a neoplasm, especially of one arising in the meninges and pressing upon 
the cord substance, can only lie made with certainty in the rarest cases, in that 
tumours foim at other pints of the body, or the symptoms of late syphilis develop, 
etc.; this giving a ceitain indication of tin natiiie of the causative agent of compres- 
sion acting in the canal of the spinal cord. Most frequent are myxomata and sarcom- 
ata , the former usually upon the inner surface of the dura and pin, the latter being 
found in the cellular tissue between the dura and the spinal column; tubercles, 
syphilomata, etc., are larer. Determining the seat of the tumoui is of great prac- 
tical importance, especially on account of a possible operative interfeience. The 
rules laid down in the desciiption of myelitis are of use here. 

Tumours of the Cauda Equina and Diseases of the Conus Terminalis. — It must 
be especially (‘in p hasized that tin* tumours of the cauda equina which present rela- 
tively the most fax out able prognosis in regard to surgical interference, produce 
quite a typical clinical picture: Kxtiaordinarily seven*, deep-seated pains in the 
sacral, and in the lower part of the lumbar vertebral column, in w'hicli under some 
circumstances an enlargement may be noted. Later, paraplegia may occur in the 
low r er extremity ( paraplegia dolmosa ), with degenerative atrophy and Dell of the 
muscles, amrsthesia of the skin of the legs, the hips, the anal and genital regions, 
w ? hich, however, only occurs after irritative phenomena have existed for some time, 
i. e„ intense pains in the small of the back, which max radiate into the bladder, and 
particularly in the niea of distribution of the sciatic nerve (the posterior surface of 
the thigh, and the external surface of the lower leg and foot), xvhereas simultaneous 
motor iiritatix’o phenomena are absent. The character of amrsthesia, observed in 
caudal affections, is that of a complete amrsthesia, all sensory qualities being affected. 
Besides, bedsores, paralysis of the bladder and rectum, and distiii bances of the sexual 
function occur. 

The symptoms desetibed are quite obvious as results of pressure, respectively 
of disease, of the cauda equina , if the position of the latter is considered, being in 
the lowest portion of the vertebral canal, i. e., that the lumbar and sacral nerve 
roots, w'hicli form the conus terminalis. the final portion of the spinal cord, at the 
second lumbar vertebra combine to form a bundle and travel downward until they 
find their exit in the intervertebral foramen, respectively the openings of the sacrum. 
In the sacral foramen the spinal ganglia xvliich belong to the sensory roots are situ- 
ated, and beyond this point they combine with the peripheral nerves coming from 
the anterior roots. In the cauda equina, therefore, the motor and sensory fibres run 
a course separated from one another, and in the manner that the sensory roots 
form dorsal groups , the motor being situated ventrally. Thus it is easily under- 
stood that both varieties of roots are affected one after the other, that the irrita- 
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tive phenomena arising from the sensory roots, in the form of very severe pains, 
precede the motor paralyses by some time, and that the sensory as well as the 
motor roots are affected ui>on both sides, but at the onset this is more marked 
upon one Bide than upon the other. 

Conns Affection.— The affection of the conus terminalis may be more easily dif- 
ferentiated from cauda affections, and lately greater attention 1ms been paid in a 
diagnostic respect to diseases of the conus. We owe our ability to diagnosticate 
these affections to the labours of Schultze, Kiister, L. R. JVliiller, and others. The 
division of the conus terminalis from the sacral cord is an arbitrary one. Accord- 
ing to Raynaud it consists of the three lowest sacral segments, and of the coccygeal 
segment, and this limitation of the conus is now very generally accepted, if we 
compare, with the aid of the table UfK>n pages 527 and 528, the functions of individual 
spinal-cord segments, the three lowest sacral segments (and the two immediately 
above) would show: 


Muscles Sensation 


Reflexes 


First and second 
sacral segment. 


Outward ro- 
tators of the 
thighs (pyrifor- 
in i s , obturator 
mt , etc ), glu- 
tieus max., mus- 
cles of the calves, 
tibialis anticus, 
peroneal muscu- 
lature. 


Posterior side 
of the upper and 
lower thighs (1). 
Outer side of the 
lower thigh and 
foot as well as 
bladder and ree- 
tuin (2). 


Plantar reflex (sacral 1 and 2) 
Aehillo-tcndon reflex. (Lumbar 5 
anil sacral 1). Centro for erection 
(sacral 2). 


Third and fifth 
sacial segment. 


Ischio- and 
bulhoeaver ho- 
hiim (5i). Detru 
sor \ esieje (4). 
Sphincter am 
ext. and levator 
ani (5). 


Skin of th 
penis, nnddl 
portion of the 
s v r n t u m a n d 
urethral mucous 
membrane (3) 
Skin of the peri- 
iiieuin and over 
the sacrum (4), 
coccyx and anus 
(«). 


Achillo-teiidon reflex (8 — 5 sacral). 
Centro for ejaculation (8). 

Bladder and rectal centre. 

(Sacral segments 4 and 5.) 


In a strictly limited disease of the conus terminalis, anaesthesia would affect the 
skin of the penis, scrotum and perimeuni, and the cutaneous covering of the sacrum 
and coccyx and the rectum. Furthermore, it is characteristic of the affections of 
the caiula that in disease of the conus , as a rule , no irritative phenomena precede the 
anesthesia and that it is dissociated, i. e., the sensation for tactile impression inny 
be retained, whereas the pain and the temperature senses may he absent. Also the 
symmetry of the distribution of the anaesthesia and the motor flaccid paralysis upon 
both sides is to be expected with greater certainty in conus affect ions than in disease 
of the cauda equina, on account of the narrowness of the conus — but these are only 
relative symptoms and of secondary importance in diagnosis. More important is 
the fact that the paralyzed muscles, due to the medullary character of the disease 
in question, show fibrillary contractions , and it is still more in favour of a conus 
affection if , upon advance of the disease to the upper sacral segments, the muscles of 
the lower extremity, corresponding to their nuclear arrangement, are affected by the 
paralysis, and the reflexes also disappear one after another, therefore not only the 
bladder and rectal centres and eventually the Achillo-tendon reflexes disappear, but 
gradually also the plantar and patellar tendon reflexes diminish, after an abnormal 
increase has preceded their disappearance. The latter condition depends upon the 
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fact that the next higher segment to the one affected is found to be in a condition of 
greater irritability. In connection with this is also the phenomenon that, occasion- 
ally, above the anaesthetic zone a hypcrirsthrtic area may be met with, a symptom 
which is directly in favour of the medullary seat of the disease. Finally, it must 
be emphasized that the consecutive disturbances in conus affections usually develop 
very rapidly, but in caudal affections, if they are due to tumours, always very 
slowly. 

As is obvious, it is possible under sonic circumstances to make a differential 
diagnosis between the two affections. This has a certain practical value, in that the 
diseases of the cauda equina, as has already been mentioned, present favourable con- 
ditions for surgical interference, whereas affections of the conus are not susceptible 
of improvement, nor of a surgical therapy. 

Regarding the nature of conus affections , in the cases that have been observed 
up to the present it was a question of an acutely appearing hrematomyelia or a trau- 
matic myelitis in the lowest portion of tlic spinal cord, arising after the effect of 
great force upon the sacral region, such as a fall upon the buttocks, etc. The non- 
traumatic conus diseases, but apparently due to syphilis, refrigeration, or sponta- 
neously developing, have not boon confirmed by autopsy; an instance of a tumour 
limited to the conus lias as yet not been observed. If the conus is compressed by a 
tumour situated in its vicinity, the caudal root fibres are most probably simul- 
taneously affected. 

Spinal-Cord Tumours. — in general, intramedullary tumours (gliomuta, tuber- 
cles, syphilomata, etc.) give rise to less distinct symptoms than meningeal tumours. 
In cases in which tumours of the spinal-cord substance, in their growth, slowly 
press upon the latter, no damage in function of the nerve fibres, which are simply 
pressed apart, may appear, the development of the tumour, at least at its onset, 
may occur without giving rise to symptoms. In other cases symptoms appear that 
vary greatly according to whether individual columns or the entire gray substance of 
the cord in its anterior or posterior parts are implicated. In this manner patholog- 
ical pictures may present themselves which may resemble tabes, lateral sclerosis, 
poliomyelitis anterior, unilateral lesions of the spinal cord, syringomyelia, or trans- 
verse myelitis; in this connection I must refer to the former diagnostic details, espe- 
cially to those in the chapter on Sj'ringomyelia. With the development of tumours 
the gradual accumulation of the functional disturbances and their increase from one 
side or the other arc connected. Upon the degree of fulness of the vessels of the 
tumour and upon the possibility of ha‘morrhages, the intensity of the phenomena and 
the appearance of a sudden aggravation in the pathological picture are dependent; 
the irritative and compression phenomena are due to the steady growth of the 
tumour and cannot be absent in the long duration of the process. The last-named 
symptoms , due to the nature of the affection, give us at least some points of sup- 
port for the diagnosis of tumours of the spinal cord ; this, however, rarely rises 
beyond the region of probability, and, as a rule, is only a probable diagnosis at best. 

ACUTE ASCENDING SPINAL PARALYSIS, LANDRY’S 
* PARALYSIS 

The disease is characterized in the majority of cases by marked clinical symp- 
toms. Usually it is ushered in by more or less definite prodromes : fever, sensory 
disturbances (drawing pains and parncstliesia), lassitude. After a few days or weeks, 
paresis of the legs follows, which rapidly terminates in complete paraplegia. The 
paralysis is flaccid , without pain; this is followed by paralysis of the trunk, the 
muscles of the back and abdomen, with severe disturbances of respiration, espe- 
cially of forced expiratory movements, and later on paralysis of the arms follows. 
In the last stage of the disease, bulbar symptoms occur: disturbances in articulation 
and phonation, difficulty in mastication and deglutition, paralysis of the palate 
and paresis of the facial nerve, disorder of the muscles of the eye, inequality of the 
pupils, increased rapidity of the pulse, severe dyspnoea, almost to the point of as- 
phyxia, which in the majority of cases ushers in the lethal termination (occa- 
sionally even after two or three days). The medium duration of the affection is 
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from one to two weeks. In rare cases, instead of an ascending course, a descending 
form of paralysis occurs. 

Symptoms of Importance in the Diagnosis.— If a diagnosis of this disease is 
to be made and a separation from other diseases of the spinal cord and nervoUs 
affections, the individual phenomena in the morbid picture just outlined are to be 
noted, Sensation is always decidedly less altered than motion. The patients occa- 
sionally complain of parsesthesia of all kinds, rarely, however, of pain; the objective 
examination in the majority of cases shows complete normal conditions of sensation. 
The spinal column is not sensitive to pressure; hyperesthesia and anaesthesia, slowing 
of the temperature sense and pain conduction are only noted in exceptional cases. 
In marked contrast to this are the severe disturbances on the part of the motor 
sphere. The paralyses do not show the slightest spastic character, they are flaccid; 
in the paralyzed muscles , apparently principally on account of the rapid course of 
the disrasc, no atrophy is noted, and as a rule, no alterations in their electric con - 
tract it ity. The condition of the reflexes, the cutaneous and tendon reflexes, varies; in 
general they are at least retained at the onset, later they may disappear. The sphinc- 
ters are almost always normal; vaso-motor disturbances are only exceptionally 
present, especially are bedsores absent; marked sweating has been variously ob- 
served. Ataxia is merely indicated, the cerebral functions are uniformly intact. By 
way of illustration, a case of my own with a typical course and negative autopsy 
findings will be related: 

Case of Landry’s Paralysis. — A day labourer, female, aged twenty-six (entered 
the hospital August 1, 18fll, died August H, 1801), no hereditary affection, in child- 
hood had measles, as a school-girl, pulmonary inflammation, one year ago, erysipelas. 
Her present affection began with headache, vomiting , pains in the small of the back 
and in the legs; appetite normal, towels regular, slight cough, no cardiac palpi- 
tation. 

The physical examination revealed normal condition of the lungs, of the heart 
and of the abdominal organs; the spleen is not enlarged , albumin and sugar not 
present in the urine. The skin shows no exantliem nor (edema, but peteehitr are 
present which may, however, to due to pediculi ; strong bodily frame. Marked spon- 
taneous pain along the veitebral column, also in the thighs which are painful upon 
pressuie. The pains in the vertebral column in the sitting posture are so intense 
that the patient cries out aloud , whereas percussion of the vertebral column does 
not produce pain, Pulse 100, no fever, 

August The legs are somewhat stiff; walking is only possible by small, 
stamping strides, tendon reflexes still retained , in lying down it is impossible to 
draw the legs up; left facial nerve apparently somewhat paretic. Pulse markedly 
increased, 150; its frequency remains between 180 and 150 up to the time of death. 

August ii, — Sensibility eompletely intact: Tactile, temperature, pain senses and 
muscular sense unimpaired; the patella tendon reflexes to-day are absent. The 
paresis in the legs has markedly increased since yesterday; pressure of the left hand 
is conspicuously weak. Voluntary sitting up is impossible, cough is without force, 
reaction of the pupils prompt. 

August 7. — Besides the left-sided facial paralysis which is now distinct, right- 
sided paresis of the facial nerve is also noted, lagophthalmus is present; uvula in 
the median line, the tongue does not deviate to either side; movement of the eyes 
intact, disturbances in deglutition and speech. To-day the right arm is also para- 
lyzed, upon lifting it, it falls fUivddly. Pressure of the hand on totli sides without 
power; the legs excepting slight movement in the ankle joint completely immovable, 
conspicuously cyanotic. Electrical contractility of the paralyzed muscle show's: nor- 
mal conditions upon faradization and also to the constant current, only in the right 
extensor digitorum communis the ACC is greater than the OnCC. 

Nourishment is only possible with the tube or by rectum. Ordered: Unguent, 
ciner. 4, kali indid., 8, pro die. 

August S, apparently slight improvement in the general condition; but several 
attacks of suffocation; death occurs in one of these. Up to the end of the illness 
no fever was present, no disturbance of consciousness; paralysis of the sphincters 
only in the last days. 
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Autopsy on August 8, 1891, findings: oophoritis et salpingitis, suppurativa 
duplex, atheroma aorta?, pneumonia lobularis fibrinosa sinistra, pleuritis adhaesivae 
duplex. Examination of the spinal cord shows normal condition of the membranes 
and of the cord substance ; the brain also shows itself normal, the pia smooth, no 
oedema. 

The examination, in the Pathologico- Anatomical Institute, of the peripheral 
nerves and of the sections of the cord which were placed in Muller's fluid gave a 
negative result. 

If we review' the principal pathologico-anutomical findings which have up to 
the present been noted in the disease in question, it is seen that the motor elements 
of the nervous system, especially the peripheral neurons, are alFected. Only in very 
rare, exceptional cases, to which also the case just related belongs, does the examina- 
tion of the nervous system give a purely negative result. Occasionally the peripheral 
nerves are found alFected alone us a peraouto polyneui itis, at other times a beginning 
myelitis (in comparison to the severe clinical phenomena, unimportant changes of 
the spinal cord, such as swelling of the axis cylinders and degeneration of the ante- 
rior horn cells), at other times again, a myelitis combined with secondary degen- 
eration of the peripheral nerves is observed. 

Nature of the Affection. — As is obvious, in Landry's paralysis we are dealing 
with a morbid process showing various* localizations in the nervous system, especially 
in its motor portions. The observations up to this time point to the fact that 
toxines cause the disease, partly those of the well-known infectious diseases (enteric 
fever, variola, syphilis , etc.), partly a peculiar infectious \irus the nature of wliieh 
however is still unknown. 

The diagnosis of acute ascending paralysis, which now has a sharply defined 
symptom -complex, is in general easy, and may be made with certainty. If the pres- 
ence of the affection has been determined as certain, the diagnosis now has tor its 
object the detection of the wtioloyieal factor in each individual case. This is, how- 
ever, the realm in which the main difficulties of the diagnosis are encountered. If 
the history in the affected case develops no points of support for the assumption 
that a previous infectious disease has exerted its toxic action in the form of a paraly- 
sis, it may be assumed that a peculiar infectious disease is present, showing itself 
by an acute ascending paralysis. There is a certain justification for this, in that, 
in some cases, without there being a proof of any known infectious disease lia\ing 
preceded the condition, the well-developed picture of a typical infectious disease 
w r as present, and at the post mortem there w r ere found enlaigemeiit ot the spleen, 
swelling of the mesenteric glands, etc. 


MULTIPLE FOCAL AFFECTIONS OF THE SPINAL CORD 
(AND BRAIN)— ACUTE DISSEMINATED MYELITIS MUL- 
TIPLE MYELITIS 

The disease is rare, characterized by disseminated, occasionally of smaller, some- 
times of larger, inflammatory areas in the spinal cord, also simultaneously appear- 
ing in the medulla oblongata, in the pons, and in the hemispheres ; in the main, how- 
ever, the spinal cord is affected. The clinical picture may resemble acute ataxia or 
paraplegia. 

In the former case, well -developed ataxia of the upper and lower extremities is 
present, in which however the ataxia of the legs, as in the case of tabes dorsalis, is 
n^t prominent; simultaneously there is present a slowness of movement and slight 
paresis. With this, ns in the case of multiple sclerosis, nystagmus and intention 
tremor arc noted, which may also show themselves in the head and in the tongue; 
especially conspicuous ure the disturbances of sjteeeh appearing ns monotonia and 
scanning speech. On the part of the cranial nerve changes may occur: Difficulty in 
hearing, optic neuritis, eic. ; also the intelligence and the frame of mind of the 
patient is frequently altered. Sensation is normal or nearly so, as well as the func- 
tions of the bladder and rectum; the reflexes are unchanged, eventually the tendon 
reflexes may be increased. The disease logins acutely, runs its course in paroxysms 
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and may, as it appears, even after a long time give rise to relapses, in that recovery 
lias apparently resulted, or it may terminate uh a multiple sclerosis. 

If the affection runs its course as a paraplegia , the principal symptom, which 
may often begin unilaterally, is the paralysis of the leg (occasionally of an atrophic, 
sometimes of a spastic character), to which there is added later paralysis of the 
arms and trunk, and eventually bulbar symptoms, bedsores as well as paralysis of 
the bladder and rectum. 

As is obvious, the first clinical picture shows the characters of multiple sclero- 
sis, the second, that of a diffused myelitis, and the differentiation of these diseases 
is always difficult. In favoui of the presence of disseminated myelitis is the acute 
charade i of the atana and above all the etiology of the individual case, in that 
disseminated myelitis, as is well known, arises after trauma, especially however after 
acute infectious diseases: Enteiie fever, variola, erysipelas, influenza, tuberculosis 
and others, and follows eeifain intoxications. Of diffcicntio-diagnostic iinpoitance 
for the pa i a pi cgic form of the disease is primarily and pci haps exclusively the uni- 
lateral onset of the paralysis. 

If recovery does not take place, the disease may gradually terminate in multiple 
sclerosis. The following chapter will he devoted to a consideration of this affection. 


CHRONIC DISSEMINATED MYELITIS, SCLEROSIS CERE- 
BROSPINALIS MULTIPLEX, MULTIPLE SCLEROSIS OF 
THE BRAIN AND SPINAL CORD 

Anatomical Changes. — The disease is characterized by a " multiple " develop- 
ment of ii teg u laily disseminated, moie or less numerous foci in the biain and espe- 
cially in the spinal cord (especially in the eenie.il puit), which in opposition to the 
tissue of the ecnfial net \ oils system which lias remained normal, stand out like small 
islands (" insofar sclerosis ” ) , consisting nt pi nli feinting glia tissue, m which beside 
the degeneiated nei \e elements, fheie aie rcgukuly found well-piesened axis cylinders 
which have only been denuded of their myelin sheath Seeond.ny degenerations 
develop to a coiispieuoiis|\ slight degiee, evidently because the lelativel.v narrowly 
limited foci have not completely destiny eel tin* tracts which functionally belong 
together, and that they are not progiessively isolately affected. Hcsidcs. as has 
alicady been mentioned, in the foci the axis cylimlcis almost always remain at 
least partly intact. In the penpheial nervous system also selenitic changes are 
found. HesidcN the disseminated small foci, occasionally a huger focus or diffuse 
disease of the centinl ncivous system is noted. 

In keeping with the irregular dissemi nation of the selenitic foci in the 
nervous system, there can be no question of a uniformly sharply defined 
(linirul picture . On the contrary, the Direction is especially characterized 
by its protean el la racier, and according to the localization of the foci, by 
the absence of this, and at another tune of that, functional disturbance. In 
the majority of eases, however, the disease appears in such a uniform clin- 
ical picture that the diagnosis is possible, i. e., as the autopsies prove, the 
diagnosis has been made correct lv. 

Diagnostically Important Symptoms. — Tlu* most constantly observed 
symptom is the “ intention tremor ” — a tremor of the hotly, especially of 
the upper extremities, which becomes more marked or usually only arises 
when the patient attempts muscular movements or intends to do so; the 
tremor also causes disturbances in writing, in the gait, etc. Besides the 
tremor of the extremities, there are also oscillations of the head which 
nmy even he noted when the head is kept quiet, probably because the mus- 
cles of the neck and nape are in action, this giving rise to the tremor. Be- 
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sides this, the movements of the patient show themselves as ataxic , to which 
fact Striimpell lately called attention, and in his opinion the "intention 
tremor” is also in many cases connected witli the ataxia. The motor 
power of the muscles, at least in the early stages of the disease, is as a rule 
maintained, so that well-developed paralyses are not noted later; how- 
ever, a stiffness of the muscles , especially during movement, occurs, which 
later leads to contractures. Well-developed paralyses are rare, quite com- 
mon, however, are pareses which as the result of the almost constant in- 
crease of the tendon reflexes show a spastic character manifesting itself 
in the gait of the patient in a typical manner. The electrical contractility 
of the paretic parts is almost always normal, only exceptionally are there 
indications of atrophic paralysis with DcR. The catise of the tremor in the 
disease in question, which is almost a pathognomonic symptom of mul- 
tiple sclerosis, is diflicult to explain. Perhaps it is frequently, as already 
mentioned, an ataxic symptom, and in keeping with the relatively small 
foci would give rise to insignificant disturbances in the conduction of the 
co-ordinative tracts (in the wider meaning of our explanation). Besides 
the tremor, in a certain number of cases well-developed ataxia occurs (in 
about one half of the eases) ; especially frequent is a clonic spasm of the 
muscles of the eve, with associated movements in different directions — 
nystagmus — in the form of pendular movements of the eve. 

Ophthalmoscopic Findings. — With this, there are found, rarely, but then well- 
developed, paralysis of l he ocular muscles (most frequently paresis of the abdu- 
eens), more rarely however disturbance in the pupillary reaction or alteration in 
the width of the pupil, frequently there is a disturbance in the motility of the iris, 
rhythmic oscillation, in tlie form of u rapidly alternating contraction and dilatation 
of the pupil. 

Regarding tin 1 ophthalmoscopic findings, which, at least in one half of the cases, 
show pathological disturbances ns well as functional alterations in the optic nerve, 
the most important points have been given under the differential diagnosis from 
tabes. 

Speech Disturbance. — A no less important symptom in the affection 
than the trembling is tlic alteration of speech of the patient. Speech is 
slow , as a rule scanning , later becoming lalling, as a result of the impos- 
sibility of tlie patient distinctly to pronounce certain letters. The cause of 
this disturbance of speech is probably due to a difficulty in innervation and 
conduction, partly influencing tlie tracts of articulation, and partly pro- 
ducing a slight tiredness of the muscles used in speech. Especially char- 
acteristic is the monotony of speech : Modulation is absent from the voice, 
i. e., the rapid change, as well in the height of the sound as in the ac- 
centuation of individual syllables. The reason for the last-named con- 
spicuous change of speech is due to an insufficient innervation of the vocal 
cords, especially to the incapacity of bringing them into sufficient tension, 
allowing vivid, accentuated speech. Upon intonation, a trembling of the 
vocal cords occurs, so that the vowels are uttered with a tremolo. To 
the incapability rapidly and firmly to innervate the posterior cricoaryt- 
enoid muscles a frequently observed phenomenon is due, that is exult- 
ing inspirations which interrupt the transitory loud laughter. They are 
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due to the fact that the inspiratory stream which follows the expiratory 
movements in laughing meets the vocal bands which have not yet separated, 
setting them into vibrations which produce a tone. In some cases, as 
Oppenhcim has observed, the laughter of the patients is not the result of 
cheerful impressions, but the product of spasmodic involuntary contrac- 
tions of the muscles of laughter. 

The sensory disturbances in the clinical picture are certainly less con- 
spicuous than those of the motor sphere, but upon careful investigation 
are rarely absent ; especially are paresthesias and transitory anaesthesias of 
the hands and feet present. Just so arc there rarely absent slight dis- 
turbances of the sphincters of the bladder and rectum ; also morbid altera- 
tions of the sexual functions arise, upon the whole, however, they are not 
frequent, consisting in sexual weakness, or excessive irritability of the 
genitalia. Trophic disturbances arc occasionally noted: Kxanthems, ar- 
thritic swelling, etc. 

Cerebral Symptoms. — As the foci, in the great majority of cases, are 
not limited to the spinal cord and the medulla oblongata, but are also 
widely distributed in the brain, it is natural that well-developed cerebral 
symptoms may also be present. The patients frequently complain of ver- 
tigo which usually occurs in paroxysms, in the form of “ rotary vertigo ” ; 
further in many cases there are apoplectiform (more rarely epileptiform) 
attacks. After slight prodromes (headache, vertigo, etc.) or also without, 
with an- increase in temperature and in the frequency of the pulse, there 
develops gradually loss of consciousness and hemiplegia, which latter may 
be retarded, but usually, after a brief existence, again completely dis- 
appears. Not only hemiplegia, but also paraplegia, hemiamesthesia and 
paralyses of individual cranial nerves may develop with the apoplectiform 
attacks. These insults in connection with the paratyscs are probably the 
result of small fresh inflammatory areas in the course of the disease. In a 
certain number of cases the psychical condition is altered, varying in form 
and intensity: There arc conditions of depression, partly also of exaltation, 
in other patients there is unmotived laughing and crying, loss of mem- 
ory, imbecility, or actual dementia. As an anatomical substratum of the 
last-named clinical phenomena, besides the insular sclerosis there is found 
diffuse sclerosis in the brain. 

If changes arise in the peripheral nerves, especially in the cranial 
nerves: The optic nerve, the nerves of the muscles of the eye, the trigemi- 
nus, acusticus, etc., this develops symptoms of paralysis on the part of the 
affected nerves, giving rise to amblyopia, ptosis diplopia, ageusia, difficulty 
in hearing, etc. 

Diagnostic Value of the Individual Symptoms. — In an affection, the 
special anatomicul character of which* depends upon an irregular distri- 
bution of small foci in the central nervous system and in the peripheral 
nerves, it is obvious that the phenomena of the disease in individual cases 
cannot be quite the same, but that according to the seat of the focus 
an irregular, variable, clinical picture must result. If cognizance is only 
taken of one or the other symptom in the diagnosis and, in the absence of 
tlie same, at once the probability of multiple sclerosis is denied, it would 
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l)i* very precarious. On the other hand, it might appear as if it were an ex- 
ceedingly difficult undertaking to diagnosticate with certainty a disease 
which, according to the nature of its manifold clinical pictures, varies so 
much, and to separate it from other affections of the nervous system with a 
certain localization of the morbid process — in eases in which the sclerosis 
accidentally implicates the same territory as other diseases. In fad, the 
clinical picture of sclerosis is occasionally identical with that of transverse 
and multiple myelitis, or, if sclerosis occurs with vertigo and headache, an 
apopletic attack and hemiplegia follows, it may resemble a brain tumour, 
syphilis of the brain, embolism or cerebral haemorrhage. If the sclerosis is 
exclusively concentrated to but few individual portions of the spinal cord, 
the symptom-complex may simulate a “system disease.” If, for example, 
especially tin* lateral tracts and anterior columns are affected by multiple 
sclerosis, the clinical picture may be identical with that of amyotrophic 
lateral sclerosis. Similar conditions are also true of the localization in the 
posterior column — in which the clinical picture resembling tabes, pains, 
ataxia, etc., also is present — or in which the localization occurs in the 
pons or medulla oblongata — the disease then running a course simulating 
chronic bulbar paralysis. Multiple sclerosis may also set in with atrophy 
of the muscles of the hand, and in this stage may simulate progressive mus- 
cular atrophy. 

Special Diagnosis; Differential Diagnosis. — In spite of this, the diag- 
nosis of multiple sclerosis in the greatest majority of cases may lx* made 
with certainty. As soon as the usual ensemble of phenomena is present: 
Intention tremor, spastic paresis , nystagmus, and (eventually partial) optic 
atrophy , the peculiar disturbance of speech, the secondary importance of 
the alterations of sensation compared with those in the motor sphere, the 
vertigo f the apoplectiform attack's and finally the signs of psychical aliena- 
tion and weakness, this permits us to make a diagnosis of eerebro-spinal 
multiple sclerosis with certainty. The diagnosis is more difficult if the 
various foci are exclusively isolated and limited to certain portions of the 
spinal cord, resembling lateral sclerosis or progressive muscular atrophy, 
etc., and the typical symptoms: The intention tremor, nystagmus, etc., are 
absent, or but slightly indicated. Here the differential diagnosis is aided 
by the observation of the circumstance that, in keeping with the irregular 
distribution of small foci, besides the symptoms of the affection, individ- 
ual parts of the central nervous system, upon close examination, show sec- 
ondary symptoms, which do not belong to the typical picture of the system 
disease, for example, to lateral sclerosis. Besides, the eases of pure spinal- 
cord sclerosis arc quite rare, there is usually found with the spinal-cord 
symptoms, almost without exception, this or that sign of an affection of 
ttyi brain: Vertigo, disturbance of intelligence, etc., however, it must not 
be forgotten that monoplegia and hemiplegia dare not be regarded as cere- 
bral sfymptoms, but that they may appear as a result of a unilateral de- 
velopment of the foci in the cord substance. In some cases, besides the 
weakness in movement, the tremor and disturbance in speech, the psychical 
alterations are so prominent that the affection resembles dementia par- 
alytica. 
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The exact observation of the onset and course of the affection also 
may, under some circumstances, furnish the key to the diagnostician for 
the recognition of the frequently observed affection. The disease may fol- 
low, as has been proven with certainty, trauma, especially after a severe 
concussion of the body, further, after severe refrigeration and infectious 
diseases; occasionally we are able to trace back the onset of the affection 
to the earliest childhood of the patient. In such cases, from youth on, 
there existed weakness of the legs, a slight tremor or else some other nerv- 
ous symptom which was easily overlooked until later, when more promi- 
nent phenomena appeared. In other cases the affection is manifested by 
insignificant symptoms: Vertigo, or optic neuritis, to which only later dis- 
turbance in speech and nystagmus are added. Characteristic of multiple 
sclerosis above all is the propagation of the process , which is rarely a creep- 
ing, progressive one, but rather usually increasing by attacks, in the form 
of sudden aggravations and apoplectic insults. The pathological phe- 
nomena which arise thereby, as a rule, improve, to reappear in fresh 
attacks, giving place to permanent disturbances. Briefly, the change in in- 
tensity of the symptoms, the intercurrent improvement and aggravation, 
give the disease a peculiar aspect. In this connection, sclerosis resembles 
hysteria, with which it has also in common the irregularity of the symp- 
toms in general. Confusion of both diseases is, therefore, possible; in 
favour of hysteria are the anaesthesia, the spasm, the results of suggestive 
influence on the morbid phenomena, and the negative anatomical findings 
in the optic nerve. 

Differential Diagnosis from Paralysis Agitans, etc. — If the tremor 
dominates the situation, multiple sclerosis may he mistaken for other forms 
of tremor, especially for paralysis agitans. However, this is only possible 
upon superficial examination ; apart from the fact that paralysis agitans 
almost always occurs in elderly persons, multiple sclerosis affecting younger 
individuals, and in its primary stage may reach back to earliest childhood, 
the character of the tremor is entirely different. In paralysis agitans there 
arc uniform oscillations, especially in the hands and arms (in which the 
movements of the affected parts are involuntary) ; these are absent in the 
head, further, are found especially during rest, and are not increased by 
active movement, on the contrary, they frequently cease — altogether in 
marked contrast to the tremor in sclerosis, which desists in rest, is pro- 
duced by voluntary movement, and (‘specially affects the head. Besides, 
tremor is only one of the characteristic symptoms of paralysis agitans. 
The muscular rigidity (without increased tendon reflexes) “ propulsion ” 
and " retropulsion ” and the peculiar condition in which the body is held 
in this affection, are of similar importance in the diagnosis. On the other 
hand, if sclerosis is present, upon careful investigation usually other symp- 
toms, which have been described, are present: Nystagmus, disturbance of 
speech, etc. From other forms of tremor, that variety occurring in sclero- 
sis, under some circumstances, cannot be differentiated. Mercurial tremor, 
according to my experience, presents itself occasionally exactly like the 
tremor of sclerosis, as an exquisite intention tremor which may increase to 
severe shaking spasm. The two affections, however, cannot be confounded. 
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if we are not too superficial in our examination, i. e., not only observing 
one symptom, the trembling, but simultaneously Also considering the ere- 
thism, the general pathological condition, etc., and above all also the 
etiology. 

Cases with Negative Anatomical Findings. — It must also be mentioned, 
finally, tha t in rare eases, in which during the life of the patient the 
symptoms of multiple sclerosis were more or less completely developed, 
post mortem no demonstrable anatomical changes in the nervous system 
are found, or a combination of disease of the spinal cord and brain is met 
with, not conforming to the usual type of niultiplo sclerosis but represent- 
ing a more diffuse sclerosis, and showing, besides, marked meningeal 
changes. In the latter case we speak of an atypical sclerosis, in the former 
of a pseudo-sclerosis, i. e., a neurosis running its course resembling mul- 
tiple sclerosis, which, according to experience, may follow an infectious 
disease. 

ANAEMIA, HYPERASMIA OF THE SPINAL CORD, SPINAL- 
CORD HEMORRHAGE, MYELOMALACIA 

By way of supplement the circulatory disturbances of the spinal cord shall be 
briefly described. 

Anemia of the Spinal Cord. — There is no doubt, as we know for two hundred 
years, that a sudden compression of the abdominal aorta in a short time may give 
rise to parulysis of the lower extremity, respectively of the hind legs, ns experiments 
have shown ( Stensen's experiment). This paralysis must, as Schifler has shown, be 
due to a sudden ana'mia of the lumbar cord. If we have reason to suspect that an 
apoplectiform paralysis of the lower extremities lias been preceded by thrombosis or 
embolism of the abdominal aorta (disappearance of the crural pulse*), we may explain 
the sudden appearance of paraplegia, loss of sensation and paralysis of the sphincters, 
in the meaning of the experiment just described. But how very rarely will such a 
diagnosis be justified! Pa roses, anesthesia, paresthesia, disturbances of reflex stimu- 
lation, etc., phenomena which are observed in anemic individuals, often are referred 
to anemia of the spinal cord, especially if improvement has followed the use of iron. 
Such assumptions are not diagnoses, and it is not worth while to consider them 
further. 

Hyperemia of the Spinal Cord.— The same is true of the diagnosis of hyperemia 
of the spinal cord , the result of congestion and engorgement. The symptoms sup- 
posed to be due to hyperemia: Lancinating pains in the periphery, paresthesia, 
ancesthesia, contractions, pareses of the extremities, etc., are very questionable as the 
result of circulatory changes in the spinal cord, even if these symptoms are of a 
transitory character. In the latter case, we may think of circulatory disturbances 
in the spinal cord as hypcremic; there can however be no question of an actual 
diagnosis. 

Hemorrhage into the Cord.— The diagnosis of haemorrhage of the cord , of 
“ spinal apoplexy ,” harmaUmyelia, rests upon a better foundation. The presence of 
blood, by the bursting of a blood vessel of the spinal cord, may affect the longitudinal 
#r transverse substance of the spinal cord (“tubal hemorrhage”), especially in the 
gray substance, being distributed there, but on account of the narrow space it may 
only show very limited dimensions. The immediate results are sudden paralyses 
of the extremities, which usually affect a transverse section, more rarely giving rise 
to a unilateral lesion, resembling syringomyelia, or an affection of the conus. This 
may produce, possibly due to the sudden tension in the membranes of the spinal 
cord or to compression of the posterior roots, marked pains in the vertebral column 
and in the periphery. The other symptoms : disturbances of sensation, the conditions 
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of the sphincters and reflexes, the succeeding muscular atrophy, etc., depend upon 
the Keat and distribution of the hemorrhage, and require no further explanation. If 
the hemorrhage arises in portions of the cord which are close to the medulla 
oblongata, sudden death may oceur, due to a lesion, respectively compression, of the 
respiratory centre. 

The diagnosis of spinal apoplcay should only he made with the greatest reserve. 
The sudden onset of the disease, the apoplcetiform appearance of paralysis— the most 
important support for the diagnosis— are also noted in other affections of the cord, 
especially now and then in acute myelitis. Only when certain artiologieal conditions 
simultaneously are in favour of the diagnosis of spinal-cord luemorrhnge: a fall, 
a severe blow upon the back, fracture of a vertebra, the existence of a marked lucm- 
orrhngic diathesis or of atheroma, u little more certainty in the diagnosis is per- 
missible. It is better not to attempt to make a differential diagnosis between menin- 
geal and spinal hiemorrhage, even if the prominence and continuance of irritative 
phenomena, stiffness and pain of the vertebral column, incompleteness of the paraly- 
sis of the motor and sensory nerves, are more in favour of meningeal apoplexy. To 
determine the scat of the hemorrhage in the spinal cord in the individual case is 
rarely difficult. 

Myelomalacia.— Myelomalacia, due to embolism or thrombosis, occasionally gives 
rise to phenomena which resemble a circumscribed myelitiH, when larger necrotic 
areas the result of occlusion of the vessels have occurred (capillary emboli may appear 
without giving rise to symptoms). This disease therefore cannot be differentiated 
from myelitis. The diagnosis, however, may la* made with a certain degree of prob- 
ability, if, as the result of endocarditis or in the course of marantic conditions, 
symptoms of a rapidly developing myelitis occur, in which it can* be shown that 
coagula have been dragged into the circulation, and no other causes can be deter- 
mined for the appearance of these symptoms. 



DIAGNOSIS OF DISEASES OF THE 
MEDULLA OBLONGATA AND 
THE PONS 


Where ah the anatomical and physiological differences of the spinal 
cord are relatively simple, the structure and function of the posterior parts 
of the brain, medulla oblongata and pons, are much more complicated. 
Anatomical investigation finds great difficulties here, and still greater ones 
are encountered by physiological research. It is, therefore, not strange that 
the explanation of pathological phenomena due to diseases of the oblongata 
and of the pons is still without the required certainty. With the following 
exposition of the anatomico-physiological conditions of this portion of the 
central nervous system we shall attempt to give a brief review of what is 
considered in this chapte*’ as demonstrated or, at least, likely in this respect. 

ANATOMICO-PHYSIOLOGICAL INTRODUCTION 

Anatomical Structure of the Medulla Oblongata. — The structure of the trans- 
verse section of the spinal cord disappears more and more at the upper end of the 
cord in that the central canal is gradually forced back, to pass, aliout at the middle 
of the medulla oblongata, into the sinus rhomboideiis, in that, further, the individ- 
ual component parts of the transverse section of the cord, which up to this had re- 
tained their regulur order, assume a different form, and that new structures arise in 
tlie medulla oblongata (the olives, the cerebral ner\c nuclei, etc.). 

Structural Conditions at the Height of the Pyramidal Decussation — Pyramidal 
Decussation. — If we proceed from below upward, the pyramidal lateral column 
fibics at the boundary between the* spinal eord and medulla oblongata pass from 
the lateral columns over into the anterior columns of the opposite side (pyramidal 
decussation) , and associate themselves with those fibres of tlie pyramidal anterior 
column which cross in the spinal cord. Doth together therefore form, above the 
point of decussation, a combined pyramidal column upon the side opposite to their 
peripheral area of distribution, the further course of which, through the pons, 
cerebral peduncles, internal capsule, etc., may be comparatively easily followed. Ily 
this shifting of the fibres the remainder of the anterior column (the anterior column 
grovtod bundles) are forced more posteriorly. In the lateral column , at the lower 
end of the medulla oblongata, a new formation appears (gray, rich in ganglion cells, 
greatly plicated) — the (lower) olive, which increases in size at its upper boundary. 
In the posterior columns , finally, at the height of the pyramidal decussation, a 
marked change occurs: In doll’s column and in the funiculus cuncatus, gray nuclei, 
which combine with the posterior horn, appear (nucleus funiculi gracilis et funiculi 
cuneati), with which probably the sensory fibres which ascend in the spinal cord, 
without having crossed, are in contact, to radiate from here between the olives 
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through the fibrtp arciformes intern® to the opposite side (lemniacular decussation , 
situated above the pyramidal decussation), forming here the basis of the so-called 
lemniscular stratum (olivary intermediary layer). These, undoubtedly, are also 
entered by the sensory fibres which have crossed in the spinal cord and which ascend 
in the ground bundles of the anterior and laterul columns, so that now the entire 
sensory fibres unitedly ascend ujion that half of the body which is opposite to their 
peripheral course, to the middle brain, es- 
pecially to the lemniscus. As the pyram- 
idal decussation area serves the motor 
fibres, that which is situated dorsal ly from 
the lemniscular area of decussation ac- 
cordingly serves as the main area of de- 
posit for the sensory fibres. The fol- 
lowing diagrams, after Edingcr ( Figs. 31) 
and 40), show the described conditions 
in a clear manner. 

Transformation of the Gray Sub- 
stance. — The giay substance of the spinal 
cord incuiiw liile has also matei mlly changed 
in form and position. Even in the upper- 
most poitions of the spinal cold, the an- 
terior hoi ns differ, moie and moie, from 
the lateral hoi ns, giving origin to the root 
fibies of a cranial nei\e, the spinal acces- 
sory nerve, Owing to the tact that the 
nuclei of the posterior columns , which ap- 
pear in the lowest part of the medulla 
oblongata, coalesce with the posteiior 
pa its of the gray substance, the latter 
assumes a new foiin, differing from that 
which it possessed in tin* spinal cord, and 
as, fa it her oil, the postenoi columns in- 
cline moie and more nntciioily and some- 
what laterally, containing less and less 
fibies, the central gray substance and with 
it the central canal recede to the posterior 
surface of the spinal cord; finally, only 
the slightest layer of gray substance is 
found between the central canal and tin* 
free upper surface. 

Fourth Ventricle. —The latter widens 
more and becomes the fourth rentnele . 

The roof of the fourth vcutiicle is formed 
by the cerebellum, from which a thin 
leallet covering the sinus rhomlioideus, rep- 
resenting the combination bet ween this 
and the spinal cord, is given olf posteiioily 
(return mcdullure pnsticum ), and anteriorly the return medulla re anticum , which, 
expanding between the cerebellar ped uncles, as a roof forms the connection between 
the middle and posteiior brain, in the medial portion of the velum incdullare pos- 
tieum, before the plexus ehorioideus of the- fourth ventricle which presents itself us 
an addition to the velum, a large opening is found, the foramen Mayentlu , forming 
a communication between the cavities of the brain and ilie subarachnoid space and 
allowing the forcing of cerebro- spinal fluid, in alterations of the pressine, within the 
cercbro-Hpinnl canal cavity. 

Situation of the Cranial Nerve Nuclei. — In the lloor of the fourth ventricle, 
formed by the gray substance of the spinal cord, which has become llattened and thinner, 
the ganglion-cell collections are found which form the cranial nerve nuclei, in so far 
as they ure not situated below the medulla oblongata and the pons (nuclei of the spinal 
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accessory nerves) or above the same (nuclei of the oculo-motor in the region of the 
corpora quadrigemina at the floor of the aqueduct, as welt as the nucleus of the 
trochlear, somewhat below therefrom). The relations of the nuclei of the different 
cerebral nerves to the peripheral fibres and to the central distribution of the fibres 
of these nerves, after the general laws of neuron chain communication, have only 
lately become somewhat more clear; the result of the investigations relating to this 
subject shall, at least briefly, be referred to here: 

The nuclei of the hypoglossal nerve appear in the medulla oblongata as ganglion 
cell masses in the region of the remains of the anterior horns. From these cells the 
peripheral fibres originate, which, combined into bundles, pass out at the height of 
the lower olive, laterally from the pyramids. The individual ganglion cells are 



Decussated fibres ascending 
from the spinal cord 


Fie. 40. — Transverse Section through the Medulla at the Height of the Roots of tiib 
Hypoolohsus Nrkvk. (After Eel i rigor.) 

combined among themselves by a fine network of nerves; commissural fibres, also, 
have been found between both nuclei of the hypoglossus, so that the combined action 
of the hypoglossal fibres in the act of deglutition and in speaking is anatomically 
plain. The central neurons, i. e„ the corticonuclear tracts of the hypoglossus arise 
In the central convolutions of the cortex of the brain, farther on they traverse 
through the internal capsule and the foot of the cerebral peduncle, probably remain- 
ing between the tract of the facialis and the extremity tract downward to the pons, 
forming in the lower portion of the latter the most medial part of the pyramidal 
tract. Then the fibres decussate in the rhaphe and ventrally approach the nucleus 
of the hypoglossus; fibres extend directly to the latter from the dorsal longitudinal 
bundle (compare Fig. 41). Besides these fibres, sensory collaterals from the vagus, 
glossopharyngeal and trigeminus are in contact with the hypoglossal cells and may 
be loG^ed upon as reficx fibres. 

The nucleus of the spinal accessory nerve, on account of its position, represents 
a series of motor nerve cells, which are found in the lateral dorsal part of the ante- 
rior horn /respectively of the lateral horn (Fig. 40) of almost the entire cervical cord 
(from the first to the fifth cervical nerve). The root fibres arising in these cells 
enter the lateral column after they have run a short distance in the gray matter, 
towards the brain, then, leaving the spinal cord, to travel upward, so that the trunk 
which is formed from them, lies above the trunk of the hypoglossus. 
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Similarly situated is the motor nucleus of the vague ; only, as it is situated 
higher up than the nucleus of the spinal accessory nerve, the gray matter, rich in 
cells, which surrounds it, is almost entirely separated in a ventral direction from 
the remaining gray substance of the horns ("ventral” motor nucleus; nucleus am- 
biguiis). Its neuritcs, which go off dorsally in arcs (compare Fig. 41), combine with 
the fibres of another nucleus of the vagus, the sensory nucleus , which lies somewhat 
more dorsally, and which, as it at the same time forms the end nucleus of a part of 
the glosspharyngcal fibres, is designated as dorsal glossopharyngeal nucleus Be- 
sides, the vagus fibres are in connection with a third cell system, the solitary bun- 



Fio. 41. — Transverse Section through the Medulla Oblongata. (After Edinger.) 


dies (spinal glossopharyngeal root), which consist of fine, caudally travelling nerve 
fibres, joined into a bundle before they approach the ganglion cells, and also of an 
admixture of gray matter, and which extend from the upper cervical cord to the 
medulla oblongata. Vagus fibres spread around the cells of gray matter in this col- 
umn, whereas, on the other hand, the cells probably give off fibres, which, crossing in 
the rhaphe, enter the contralateral lemniscus and travel farther towards the cere- 
brum. If we remember that the sensory fibres of the vagus and also those of the 
glossopharyngeal nerve arise from the cells of their root ganglia, we note, as in the 
case of the sensory nones of the spinal cord which arise in the spinal ganglia, the 
well-known structure of the sensory neurons, namely, peripheral neuron, peripheral 
nerve, original nucleus, root — sensory terminal nucleus (sensory vagus nucleus), neu- 
rite of the secondary sensory root crossing in the rhaphe and ascending to the cere- 
brum; nothing further is known regarding the central course of the vagus. 

Exactly the same conditions are found regarding the glnssopharyngeus , the roots 
and nucleus of which cannot be sharply isolated in the internal parts of the medulla 
oblongata, as is well known. It is probable that the fibres which terminate in the 
fasciculus solitarius are for the most part glossopliaryngeal fibres, the gray sub - 
stance of which , therefore , is the principal end nucleus of the glosaopharyngem 
( nucleus fasciculi solitarii ). Individual fibres of the trigeminus, especially the 
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gustatory fibres of the lingual nerve (see Fig. 13), also enter the solitary fasciculus 
and its nuclear column. 

The relations of the intrabulbar course of the acusticus have been well investi- 
gated lately, especially those of the cochlear nerve, the actual nerve of hearing. It 
arises in the spiral ganglion of the cochlea, and the termination of the root fibres 
(the posterior root of the acusticus) is in the ventral (lateral) nucleus of the 
acusticus, which is situated with the tuberculum acusticum ventro-laterally from 
the restiform body, at the caudal border of the i>ons. The peripheral acusticus 
neuron terminates in tills nucleus, and a new neuron begins, the neurites of which 
partly encircle the restiform tody laterally (as stria? acusticse at the floor of the 
fourth ventricle entering deeply near the rhaplic and decussating), and then travel in 
an arch to the contralateral lower lemniscus, partly extend medially, forming the 
corporus trapezoideum which passes transversely through the caudal border of the 
pons. The trapezoid fibres radiate into the upper olive of the same side and also into 
that of the opposite side, terminating there by coming in contact with the ganglion 
cells of the olive (secondary acusticus neuron). The fibres arising from the latter 
(tertiary neuron) enter the lateral lemniscus ; here lateral ganglion cells are situ- 
ated (lateral lemniscus nucleus), from which a number of fibres leave which rein- 
force the lateral lemniscus. The lemniscus fibres of the acoustic nerve for the 
greater part enter the posterior corpora quadrigemini, from here, finally, a communi- 
cation exists, through the posterior part of the internal capsule, with the cortex of 
the temporal cerebrum. 

The arrangement of the nucleus and fibres of the facial nerve is much simpler. 
The nucleus is situated at the caudal margin of the pons in the reticular substance 
and extends 4 mm. frontally; the neurites which arise from it collect, forming thin 
bundles, which primarily wend their way dorsal ly, towards the floor of the fourth 
ventricle. Hereupon the root, turning two loops, forms the “knee” of the “facial 
nerve,” and now' ventro-laterally lias its exit as the trunk; the nucleus of the nbriu- 
cens is emtodded in the knee. From the facial nucleus fibres also extend to the root 
of the opposite side; besides, fibre fasciculi travel from the pyramids of the pons 
medially towards the rliaphe, cross there and reach the opposite facial nucleus, tracts 
upon which the influence of the will upon the faciul nucleus attains action from the 
contralateral side of the brain. Finally, fibres join the arising crus of the roots of 
the facial nerve which have their origin in another cell nucleus than in the facial 
nucleus, so that, in complete atrophy of the facial nucleus, some of the facial fibres 
in their exit are found intact. It is assumed, as, in the destruction of the muscles 
supplied by the upper facial nerve (orbicularis palpebrarum and frontalis) in the 
newly born rabbit, the posterior portions of the oculo motor nucleus of the same side 
are found degenerated (Mendel), that the fibres of the peripheral neuron of the 
upper facial nerve arise from cells in the region of the oculo-motor nucleus and pass 
downward in the posterior longitudinal fasciculus to the facial nucleus. Besides, the 
upper facial nerve appears to have its own cortical centre (in the upper parietal 
lobule), separated from the chief centre of the facial nerve (in the anterior central 
convolution), and to descend in special tracts in the corona radiata. 

The abducens nucleus lies, as has already been mentioned, in the knee of the 
facial root. Here fibre branches enter, probably of sensory nerves as from pyramidal 
fibres, the latter apparently having previously crossed in the rhnphe. Besides, collat- 
erals from fibres of the posterior longitudinal fasciculus terminate around the nuclear 
cells of the abducens. Especially peculiar, finally, is the connection of the abducens 
nucleus with the upper olive, whereby a combination of acusticus fibres with those 
of life abducens, serving for reflex acts, or co-ordination effects on the part of the 
corpora quadrigemina through the lateral lemniscus with the oculo-motor nerve, 
seem to be brought about. 

The last nerve nucleus situated in the pons medulla is the trigeminus, the com- 
plicated structure of which and its connections with other cranial nerves has only 
become plain by the latest investigations. 

The motor nucleus of the trigeminus appears in the pons frontally and somewhat 
dorsally to the nucleus of the facial nerve, and may be looked upon as its local 
continuation. The neurites of the nuclear cells form the motor root (portio minor 
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trigemini), which innervates tlio muscles of mastication. Probably it contains fibres 
liom the nucleus of the same side* and from that of the crossed side, besides fibres 
uliieh arise from cells in the region of the corpora (juadrigemina, laterally to the 
aqueduct of ►Sylvius, and farther caudally. in the locus cccrulcus ut the beginning of 
the fourth ventricle (see Fig. 42, Vc, middle cranial root of the fifth nerve). 

According to Ramon y Cajal these middle brain fibres, which descend without cross- 
ing, in the neighhouihood of the chief motor nucleus of the fifth nerve give oil* 
numerous collaterals to it and form rich 


terminal plexuses around the cells of the 
piincipal nucleus. Therefore, we must 
piohahly look upon this neuron chain be- 
tween the nucleus situated frontally and 
the more caudal chief nucleus of the lift h 
neive as a motor interpolated licinou of 
the trigeminus, and we may, perhaps, as- 
sume with Ramdn y Tajal that lirita- 
tions niising in the frontal nucleus in- 
crease in the principal nucleus, and that 
thus an accumulation of the stimulation 
occm s in flu* chief nucleus which is so 
impoitant for the eiieigv of the act of 
mastication. Collaterals of the sensory 
loot fihics of the 1i fill nerve also appiouch 
1 lie cells of the motor trigeminus nucleus 
and transmit the icllexes originating in 
the former to 1 lit- muscles of mastication. 
The communication of the motor tri- 
geminus nucleus with the cerebrum un- 
questionably occurs by the pyramidal 
libics. It has not been possible as vet to 
dctciminc it anatomically: however, fnun 
an anatomical standpoint there is nothing 
opposed to the assumption that filnes 
fioiu tlu* p\i a initial tiuvt, going through 
the tegmentum to the rhaphe and above 
the latter, reach the contralateral motor 
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nucleus. The lower third of the antciior 
eeiitial convolution and the adjoining coi- 
tieal pails a ic usually regal tied ns the 
coitical field lor the motor trigeminus. 

The sensory tnycinmus nucclus also 
for the gieatest part is situated ill the 
polls, but extends fiom lieie, for a very 
long distance, eaudallv into the cervical 
eoid and helow the pyiaiiiidul decussation: 
ccntially, also, the nucleus readies still a 
little farther upward than corresponds to 
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ongili of sonic of its tlhrcs fiom the nucleus 
uinhigiius Xn ; fVi, aiitcrioi horn of the spinal 
cord; f Vr, AVi, A* 17 /, A’ I’m, column of thu 
original motor nucleus. 


the point of entrance of the sensory loot. 

The (lassciian ganglion with its cells is in the same relation to it ns is the spinal gan- 
glion to the posterior .spinal cord nerve root, i. c., there arise, from the cells of the 
(i.isserian ganglion, fibres which enter the fibres ot the pons as a trunk, the central 
root fibres, whereas the peripheral trigeminus fibres extend to the opposite side. 
After the entrance of the roots into the pons, the majority' of the fibres divide into 
an ascending and a descending branch. The branch ascending towards the cerebrum 
divide** with its terminal arlmrizations around the nuclear cells situated frontally 


to the place of entrance; the descending branch travels towards the spinal column 
(spinal fiiycinmus root ) and gives olF numerous collaterals which divide around the 
trigeminus nuclear column situated towards the cord. From these nucleus cells, 
then, neurites are given off (vmtml sensory tnyeminus tract , secondary sensory fifth 
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nrrre neuron), which with their collaterals, partly aH reflex tracts join the motor 
nucleus of the hypoglossus, of the fifth nerve, and of the facial nerve (also from the 
sensoiy root fibres themselves, i.e., fiom the neurons of the first order, reflex col- 
laterals go to the original motor nucleus), partly cross the middle line and, bending, 
ascend (being crossed) in the reticular substance, to the mid brain, to terminate with 
the fibres of the upper lemniscus in the ventral thalamus nucleus, respectively to 
become connected with the tertiary cortical trigeminus tract . Finally, communica- 
tions exist between the fifth ncivc and the cerebellum, and that piobably both by 
direct fibre tracts to the ccicMlum and by the fibre tracts originating in the terminal 
nucleus of “the trigeminus and extending to the cerebellum. 

The accompanying diagrams (Fig. 42 and Fig. 43) will show the location of 
the individual cranial nci\c nuclei. 

As has already been remarked, the individual columns of the spinal cord are so- 
shifted in the medulla oblongata that the pyramidal lateral columns, entering the 
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Fio. 43. — Position op the Cranial Nerve N colei. Medulla and pons supposed to be trans- 
parent. (Alter Kdingci ) 

anterior columns, here form the combined pyramidal column, the basic fasciculi of 
the anterior columns being forced postcnorly and forming, with the basic fasciculi 
of the lateral column, a part of the lemniscus layer. Into the latter the posterior 
column fibres radiate moie and more, wheiens the area of the disappeaiing poste- 
rior columns is partly occupied bv the newly formed posterior column nuclei, that 
of the lateral columns being occupied by the olives. 

Corpora Restiformia. — On the other hand, the cerebellar lateral column tracts, 
in general retain tlicir position at the peripheiy, and in the medulla oblongata con- 
tinue directly into the restifoim bodies, of which they form the principal base and 
through which they travel, strengthened by fibres from the posterior columns to 
the ceichellum. The restiform body receives, howevei, <juite a fibtc mass from the 
olive of the opposite side (cerebellar-olivary tiaet); their oiigin from the cere- 
bellum can he determined from the fact that in destruction of the cerebellum the 
fibres atrophy with the ciossed olive. The fibres of the restiloim bodies are in con- 
nection with the fleece of the ccrclielhim and this again with the brachium conjnnc- 
tivuni, the red nucleus of the tegmentum in the region of the cm pus (piadrigcinimis 
and of the thalamus — a fibre complex which piobably functionally belongs together, 
and. as has l>een already mentioned (see p. ."#43 ), has to do with the e«|uilibra1ion of 
the body (compare also Fig. 4S). 

Pons Varolii. — (’ross-sections of tin* pons (comp ire diagram. Fig. 44), accord- 
ing to the height at which the section lias been made, show various conditions. In 
general, as main constituents of the pons, tlicie are presented, first, the centrally 
situated tnass of the pyramidal fibre tiacts and the fronto- temporal pontal fibre 
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tract; both radiate from the foot of the cerebral peduncle into the pons, the former 
traverse the pons without crossing and reach the medulla oblongata, the latter extend 
into the cerebellum, crossed, after they have divided around the cells of the pontal 
ganglia as the principal constituents of the brachium pontis (compare p. 619) ; other 
constituents of the pontal ganglia are the fibres which originate in cells of the cere- 
bellum and enter the pontal ganglia (therefore in an opposite direction). 

Dprsally to the above-described fibre masses there are found, lying directly 
upon them, the tegmental portion of the pons, especially the lemniscus (compare 
Fig. 44) ; furthermore, the reticular substance and the posterior longitudinal fasci- 
culus which separates from it, lying dorsal ly and consisting of anterior column 
basic bundles. 

We designate by substantia reticularis a formation consisting of narrow fibres, 
principally of the anterior lateral column basic bundles, and of numerous nerve cells 



which are intermingled; the nerve cells of the reticular substance may be considered 
equivalent to the column cells of the spinal cord and, with their axis cylinders and 
their collaterals, serve associated actions. 

The posterior , " dorsal ” longitudinal fasciculus may easily be followed to the 
uppermost region of the corpora quadrigemina ; it lies, extending as a longitudinal 
fibre tract, from the region of the corpora quadrigemina to the beginning of the spinal 
cord, ventrally from the aqueduct of Sylvius, respectively beneath the floor of the 
fourth ventricle on both sides of the rhaphe. The origin of the posterior longitudinal 
bundle is, at least in the main, found in a group of cells which are situated in the 
central gray matter of the cavity of the third ventricle; a great portion of the fibres 
of the longitudinal fasciculus also originates from cells of the oculo-motor nucleus. 
We may assume that the entirety of the fibres of the dorsal longitudinal fasciculus 
represents the communicating fibres between the individual cranial nerve nuclei 
which follow one another. 

Both structures, the reticular substance and the posterior longitudinal fasciculus, 
appear to connect, in the medulla, in the pons and upwards, by their fibres and their 
connections with sensory and motor nerve cells, various heights of these parts of the 
central nervous system with each other, and to bring about reflex acts and associated 
actions which play the most important part especially in the functions of the 
medulla oblongata. 
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Whereas the pyramidal fibres, intended for the innervation of the extremities, 
traverse the pons without being crossed, the cerebral central fibres of the cranial 
nerves decussate, unquestionably, partly in the pons, especially those of the V, VI, 
and VI 1 cranial nerves, and that immediately before they come in contact with their 
nuclei, i. e., therefore in the lower portion of the pons. The peripheral cranial nerve 



Fio. 45. — Exit or the Cranial Nerves at the Bass or the Brain. (After Henle.) 


fibres arising from the nucleus, collected in trunks, go off laterally from the pons in 
the well-known order (Fig. 45). 

Functions of the Medulla Oblongata. — Tn a functional respect, the medulla 
obloiifeata serves, partly, as a conducting organ for the previously mentioned nerve 
tracts, and partly as the point of origin for distinct orderly reflex movements , the 
centres of which may be looked for in the medulla oblongata. These are the centres 
for the secretion of saliva (stimulated by irritation of the medulla oblongata), for 
the act of deglutition (sensory nerves of the palate and pharynx V 2 and 3, X — 
motor fibres from the vagus), for the movements of sucking and mastication (centrip- 
etal nerves are the sensory nerves of the cavity of the mouth V 2 and 3, IX, motor V 3, 
VII, XII), for sneezing, for coughing and for vomiting, for palpebral closure (V 1 and 
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VII) and, finally, for dilatation of the pupils (motor fibres originating from V 1, 
ciliaiy ganglion and, probably, also from the cervical sympathetic, arc usually stimu- 
lated by shading the retina or by a dyspnccic condition of the blood). In the 
medulla oblongata, especially at the apex of the sinus rhomboideus in the region 
of the nucleus of the vagus, is situated the predominating centre of respiratory 
movements . This, consisting of two alternately active centres, the inspiration and 
expiration centres, is mostly irritated reflexly and should, moreover, be looked 
upon as automatic centre, which depends uj>on the condition of the blood for 
its irritability and is stimulated especially by a dyspnccic condition of the blood. 
The centre for the inhibitory nerves of the heart (and probably also for the accelera- 
tors) is, also, situated here, so that affections of the medulla oblongata, among other 
symptoms, may Bhow also 
changes in the action of 
the heart. Further, in 
the medulla oblongata is 
situated the chief centre 
for the secretion of sweat 
of the entire surface of 
the body, and at the floor 
of the fourth ventricle the 
predominating centre of 
the vaso-motors, the irri- 
tation of which produces, 
as is well known, con- 
traction of all the arte- 
ries, resulting in an in- 
crease of blood pressure, 
whereas its paralysis 
causes dilatation of the 
arteries and an abnormal 
lowering of blood press- 
ure. If a media] portion 
of this vaso-motor centre 
is destroyed, there oc- 
curs, as the well-known 
Claude Bernard-puncture 
experiment has proved, 
melituria. 

Finally, it must be remembered that intense irritation of the medulla oblongata 
gives rise to general reflex movements in the form of convulsions, so that it was 
assumed for some time that the medulla oblongata contains a special “ spasm cen- 
tre,” the irritation of which was supposed to be dependent upon variations in the 
constituents of the blood, respectively upon change of gases in the same. 

The blood supply in the pons and medulla oblongata occurs (compare Fig. 40) 
by the vertebral arteries, respectively by the unpaired branches arising from them, 
the basilar artery (extending above, over the middle of the pons) and the anterior 
spinal artery (extending downward over the medulla oblongata to the spinal cord). 
The latter artery, the anterior spinal, supplies the substance of the medulla oblon- 
gata, the nuclei of the accessorius and hypoglossus, situated in the lower portions of 
the medulla, whereas the nuclei of the facial, abducens and trigeminus nerves, situ- 
ated in the pons, receive their arterial blood from the basilar artery. The medulla 
oblongata receives an additional blood supply by lateral branches of the vertebral 
artery: The posterior inferior cerebellar arteries and the posterior spinal arteries, 
which are of importance in the diagnosis of arterial thrombosis in the region of the 
pons oblongata, as we shall see farther on. 



Fio. 46.— Circulatory Distribution in toe Pons and Medulla. 

epo, urtcria cerebri posterior ; ebs, arteriu ccrcbulli superior; 
ebta, arteriu ocrobolli inf. unt.; ana , nrteria uuditivu; ba, arteriu 
basiluris ; chip, arteriu cerisbolli inf. post. ; spa, arteriu spinalis an- 
terior. 
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DIAGNOSTIC PRELIMINARY REMARKS 

Clinico-Diagnostic Points of Support. — The diagnosis of diseases of the 
pons and medulla oblongata is not difficult in some cases; in other cases it 
is so uncertain that it is best to refrain from making a positive diagnosis. 
Even with great readiness and care in diagnostic localization, we run the 
danger of making very incorrect diagnoses, especially in assuming a focus 



Fio. 47. — Diagram to Judge thk Consequences of I*ons Foci ; Preserved, De- 

generated. Fibres, 


in the cerebrum, whereas a disease of the pons is present. This is self- 
evident if w r e consider that lesions which are situated in the uppermost 
portion of one half of the pons, i. e., above the decussation of the cranial- 
nerve fibres and their nuclei (compare Pig. 47, a), must produce the same 
symptoms as occur in cases in which, higher up, likewise uncrossed cor- 
related tracts of the extremity and cranial-nerve tracts are affected. In 
both instances hemiplegia of the contralateral side of the face and of the 
extremities (eventually also of the tongue, very rarely only paralysis of 
the extremities or only facial paralysis) will be the result, with which also 
hemianzesthesia upon the paralyzed side will be found in combination. 
Such examples of pontal affections occur; then a diagnostic differentiation 
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of the latter from foeal disease* in the brain, especially in the corpus stria- 
tum, is no longer possible. 

A distinct direction, however, is given to the diagnosis if the paralyses 
show another character than those arising in the corptis striatum, espe- 
cially if symptoms occur which are directly due to disease of the pons or 
medulla oblongata . The charm terisi it* form of paralysis occurring in dis- 
ease's of the pons, especially in affections of the lower portions (see Pig. 
17, 6), is the so-called alternating , crossed (Giibler and Millard), in 
which the extremities (and eventually also the tongue) appear paralyzed 
upon the contralateral side , the facial nerve upon the same side as the 
lesion . The appearance of this form of paralysis becomes clear from ob- 
servation of Fig. 17, 6. The paralysis of the facial, in such cases, affects 
all branches of the nerve, also the upper twigs, and in the area of paralysis 
the symptoms of peripheral paralysis (DeU, etc.) appear. Resides the 
facial nerve’s there may be paralyzed, alternalingly . in lesions of the pons 
and particularly of their nuclei or peripheral fibres: The abducens and the 
trigeminus . the latter in its motor or sensory fibres and nuclei, i. o., there 
may lie paralysis of the muscles of mastication and anaesthesia of one side 
of the face, boil) being crossed with paralysis of the extremity. Also altera- 
tions in taste and hearing now and then occ ur. 

The disturbance in taste may be explained from the eventual affection of the 
glosso-phuryngpal nerve nucleus, respectively of the central fibres of taste arising 
from it and travelling upward. 

The distmbanrr in hearing is easily explained if we reflect what a plentiful 
oppoit unity there is for an implication of the acusticus cells and fibres in the lower 
part of the pons (conipaic p. 004), especially of the ventral nucleus of the acusticus 
(at the lateral border of the pons) or of the trapezoid fibres which arise from It, 
the fibres of the lateral lemniscus and the cells of the upper olive and of the nucleus 
of the lemniscus! According to the seat of the lesion in the pons, there will occur 
partly unilateral, partly contralateral or even bilateral deafness. 

As soon as the tegmentum of the pons, especially* the lemniscus, is af- 
fected, disturbances of the sensation of the contralateral side appear, as 
the lemniscus, especially the medial one (see Fig. 50), contains the crossed 
central sensory tracts. Lesions situated in the medulla oblongata cause 
disturbance in the muscle sense if the intermediary olivary layer is af- 
fected, whereas an implication of the more laterally situated fibres of the 
medial lemniscus gives rise to crossed anaesthesia of the trunk and extrem- 
ities. Lesions of the pons by foci of the medial lemniscus and the reticu- 
lar substance may produce crossed anaislhesia and ataxia. It has already 
been mentioned that there may also be ana’sthesia of the face of the oppo- 
site side, i. o., corresponding to the side of the lesion by an affection of 
the nucleus of the trigeminus or of its root fibres. If, finally, not only in 
diseases of the medulla oblongata but also in affections of the pons, diffi- 
culty in deglutition and dysarthria are observed, this may Ik? explained in 
the following manner, that the cerebral fibres of the spinal accessory and 
hypoglossus have been damaged in the pons. On the other hand , paralysis 
of the oculo-motor and trochlearis have nothing to do with diseases which 
remain limited to the pons, as the latter nerves arise in the region 
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of the corpora quadrigcmina and with their trunks come foith above 
the pons. 

Besides the symptoms of paralysis of the extremities and those por- 
tions of the body supplied by the individual cranial nerves, there must be 
further considered in affections of the pons oblongata the implication of 
the previously mentioned centres in this position of the central nervous 
system, giving rise to disturbance in the act of mastication, in movements 
of the tongue, to dysphagia, vomiting, dysarthria, arrhythmia, increase or 
diminution of cardiac activity, respiratory disturbances (dyspnoea, Cheync- 
Stokes’s respiration, singultus), eventually even with a clear mind and 
with but slight cranial pressure and vaso-motor disturbances. Finally, in 
disease of the pons, especially in pontal haemorrhages which occur sud- 
denly, general spasms have been observed ; clonic and tonic spasms, local- 
ized to individual muscles, also occur and trismus, especially in affections of 
the pons. In rare cases the symptoms of ataxia appear, which is not to be 
wondered at considering the structures that are affected (especially the 
corpora restiformia, cerebellar lateral-column fibres, posterior-column fibres 
and the fibres originating in the olive). With these symptoms vertigo is 
usually combined, which under some circumstances may increase to such an 
extent that actual constrained movements arise. 

Differential Diagnosis between Diseases of the Pons and Medulla 
Oblongata. — Whether the pons or medulla oblongata are affected sepa- 
rately or, as is frequent, both at the same time are the seat of disease, may 
be determined in the individual case with great probability. In favour 
of an affection of the medulla oblongata is the distribution of the; motor- 
extremity paralysis to both halves of the body, in which the most varied 
pictures of an implication of the four extremities are noted : Paralysis or 
paresis of all four extremities, hemiplegia, possibly also the rare so-called 
“hemiplegia cruciata," i. c., paralysis of the arm upon one side and of 
the leg upon the other side. The implication of both halves of the body 
and the appearance of these various modifications of paralysis may be ex- 
plained by the very crowded condition of the pyramidal-tract fibres in a 
narrow space and their decussation at various heights. The diagnosis, 
however, only attains a firmer support in diseases of the medulla oblongata 
by the appearance of disturbance in the function of the cranial-nerve nuclei 
and centres which are situated in the medulla, i. e., respiratory and cir- 
culatory disturbances, as well as of paralytic phenomena in the distribution 
of the vago accessorius and of the hypoglossus ( difficult;! in deglutition, 
aphonia , dysarthria) with a simultaneous absence of paralytic symptoms in 
the area of the innervation of the facial f abducens and motor portions of 
the fifth nerve . The latter limitation of the diagnostic value of dysphagia 
is necessary, as functional disturbance on the part of the vagus and hypo- 
glossus also occur in diseases of the pons, as has already been mentioned, 
but they are then combined with paralytic phenomena in the area of in- 
nervation of the V 3, VI and VII. If the paralysis of the hypoglossus is 
combined with atrophy of the muscles of the longue and DeB, this is in 
favour, if there be other symptoms of disease of the medulla also (dysarth- 
ria, hemiplegia cruciata, glycosuria, etc.), directly of disease of the medulla 
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oblongata. Sensory disturbances are of less importance from a differentio- 
diagnostic standpoint, as hemianesthesia occurs in affections of the pons 
and medulla uniformly, and not even crossed anesthesia of the face is 
pathognomonic of affections of the pons, in that it is also observed in bul- 
bar affections (in so far as the descending spinal root of the fifth nerve is 
affected) (compare Figs. 42 and 4tf). 

In favour of disease of the pons , in contrast to disease of the medulla, 
arc: Well-developed alternating paralysis of the facial, fifth and abducens, 
in so far as they show the characters of a peripheral paralysis as far as this 
may be determined in the area of these nerves (muscular atrophy, reac- 
tions of degeneration, absence of reflexes, etc.). The diagnosis is aided if, 
besides the above symptoms, ataxia occurs and if, in instances in which 
the affection appears abruptly, general convulsions arise. 

Conjugate Deviation of the Eyes. — Frequently in pontal affections, apart from 
the usual picture of paralysis of the abducens (strabismus eonvergens), a peculiar 
position of the eyes has been noted — a turning of the eyes (and of the head) to the 
opposite side from the lesion. There exists, therefore, for example in a conjugate 
movement of the rotators of both eyes which move them towards the left side, a 
lesion in the right half of the pons, in contrast to the conjugate deviation of the eyes 
in focal uilections in the cerebral areas above the pons, in which tjio eyes appear to 
turn towards the side of the lesion, so that, therefore, in the example assumed, in a 
rotation of the eyes towards the left, a lesion of the 1 left cerebral hemisphere would 
be expected ; the eyes in the latter case turn “ towards the lesion,*' in a unilateral 
pontine affection “ away from the lesion.” This condition is, as is assumed, due to 
disease of a certain centre in the pons, which is situated in the region of the nucleus 
of the abducens, or in the nucleus itself and acts in the manner that the right centre 
of the movement of the eyes turns to (lie right, the left dominating that w'hich turns 
towards the left. Perhaps this is also in relation with a firm connection of the 
abducens with the cells of the oculo-motor for tin; internal rectus of the opposite side, 
which is produced by fibres in the dorsal longitudinal fasciculus, so that in lesions 
of the abducens of the right side the right abducens and the internal rectus of the 
opposite eye are paralyzed, both eyes therefore turn towards the left — away from the 
lesion. Regarding conjugate deviation of the eyes in affections of the cerebrum this 
will be referied to later on. 

Diagnostic Differentiation from Basal Tumours. — Finally it must be 
also considered that localized focal affections in the region of the pons 
medulla at the base of the brain may produce similar phenomena, such as 
intrapontinc and intrabulbar lesions, in that from compression in the pons 
and medulla oblongata paralyses of the extremities may occur, due to 
pressure of the cranial-nerve trunks which find exit there, and these may 
give rise to alternating paralyses in llieir area of innervation. The symp- 
toms of these paralyses of the peripheral-cranial nerves are the same as 
those of paralyses of the nucleus or root situated in the pons and medulla 
oblongata. Theoretically, we should require that, in the latter, occasion- 
ally the cranial-nerve tract of both halves of the body should be affected 
(whereas a paralysis of the trunk which is separated by the entire width of 
the pons and medulla oblongata by one tumour is not conceivable' without 
death hnviug occurred previously), and on the other hand, under all cir- 
cumstances, not all, hut only some individual, fibres arising in the nucleus 
should be affected by the paralysis — assumptions which, as experience 
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teaches us, are in reality not so absolutely correct that they may lx; utilized 
in a different io-diagnostic respect. Certainty cannot be attained in this 
respect in the differential diagnosis; however, at least probable diagnoses 
are allowable in that in most cases, as soon as, from an axiological stand- 
point, certain evidence is at hand (syphilitic periostitis, etc.). After an 
explanation of these general diagnostic rules, the special diagnosis of the 
individual affections of the pons and medulla oblongata (with the exception 
of progressive bulbar paralysis) may lie brief. 


HAEMORRHAGES OF THE PONS AND OF THE MEDULLA 

OBLONGATA 

The diagnosis is based upon the sudden apoplectiform appearance of phenomena 
which point to an affection of the pons or medulla oblongata. 

Hemorrhages which a fleet the medulla oblongata atone , are in general very rare; 
usually the pons is simultaneously affected. As the important centres of respira- 
tion and circulation, which are necessary for the existence of life, have their seat in 
the medulla oblongata, death oeeurs almost immediately, or after bul a few hours, 
following liamion hage into the medulla. There can be no question of a diagnosis in 
such cases, as sudden death also oeeurs in apopleetiform attacks, in hicmorrhagcs 
which affect the pons or the ventiieles of the brain (naturally in the latter instance 
by the immediate effect upon tlie medulla oblongata). The conditions are diircicnt 
if the hiemori liagic area be small, or if we have to do with capillary hemorrhages 
in the medulla; then the clinical picture of a “bulbar paralysis 99 may occur (even- 
tually with paralysis of tlu: extremities, crossed hemiplegia, glycosuria, etc.) which, 
on account of its sudden appearance, lms reccncd the name of acute apoplectiform 
bulbar paralysis. According to experience, even after the appearance of the disease 
in this form, wo should think less of haemorrhage than of an embolism or thrombosis, 
which appear with similar phenomena (as in linanorrhage) in the vessels of the 
medulla oblongata, the diagnosis of which is possible upon the lusis of the clinical 
picture which is to bo described later on. 

Pontal hemorrhages (with or without an affection of the medulla oblongata) are 
more frequent. With or without a sudden onset severe paralyses occur which affect 
partly all four extremities (however, only in eases which rapidly tci initiate in death), 
partly the contralateral side* of the laxly. With this general epileptiform con ru Isoms 
may appear; these are neither constant nor characteristic of pontal liscinorr lingo, 
as they also occur in hannorrhages of other parts of the brain or into the meninges, 
not e*en being rarer in these conditions. If an apoplectiform hemiplegia has been 
demonstiated, we must observe the presence of alternating cranial nnre paralysis , of 
respiratory disturbances, difficulty in deglutition, inyosis, diiliculty in articulation, 
etc., briclly the characteristic symptoms which occur in lesions of the pons-medulla 
region. It must, however, not he forgotten that most of these symptoms may arise 
from remote action if the seat of the lurmorrlmgc is in other parts of the brain. Im- 
portant for the diagnosis, therefore, under all circumstances is it to note the severity 
of the general phenomena in the individual case; the slighter they are and the more 
they impiove, the more readily may the existing focal phenomena he utilized for the 
local diagnosis. In the latter connection, the determination of alternating paralysis 
gives the most important support for the diagnosis of pontal hirmorrhage (in which 
the cranial-nerve paralyses showr the character of peripheral paralysis), only sec- 
ondarily are conjugate deviation of the eyes, pupil disturbances and dysarthria of 
value. 

The Process of Ft of truing in the Pons and Medulla Oblongata — Embolism and 
Thrombosis . — The occlusion of the vessels supplying the medulla and pons, which 
gives rise to softening of those areas, may occur through embolism or thrombosis. 
The former, as the result of cardiac lesions, almost exclusively affects the left verte- 
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bral artery, from which secondarily the occlusion of the basal arteries occurs. This 
arteiy, as its lumen is wider than that of the vertebral artery, is not obstructed pri- 
marily by an embolism, but most commonly by thrombosis, as this artery is fre- 
quently the seat of atheroma (most often the result of syphilis). Only in very 
exceptional cases is the medulla oblongata exclusively the seat of softening; usually 
this occurs in the pons or simultaneously in the pons and medulla. 

The occlusion of the vessel may occur suddenly, ami now the clinical picture of 
apoplectiform acute bulbar paralysis arises. This may give rise to a paralysis of 
all four extremities, or the extremities of one half the body and occasionally in the 
manner that the paralysis primarily occurs in one, and a few days later in the other 
half of the body. Further, there appears, according to the vessel which is affected, an 
absence of function on the part of the individual cranial-nerve nucleus, especially of 
the hypoglosaua, the vago accessorius, or, in occlusion of the basilar artery, also of 
those nuclei situated in the upper part of the pons, namely that of the facial, abdu- 
cens and trigeminus. In keeping with this there are found: Disturbances in articula- 
tion as the result of weakness of the muscles of the lips, tongue, and palate, aphonia, 
weakness or spasm of the muscles of mastication, increase in the pulse rate and re- 
spiratory dilliculties. The implication of the cranial nerves may be developed besides 
the paralysis of the extremities, or, in rare cases, may appear alone. Besides the 
motor paralytic phenomena, there may also be seen paralysis of sensatiou; such an 
instance, without motor paralytic phenomena, was noted in the trunk ami extremity 
with alternating paralysis of sensation of the face, besides difficulty of deglutition 
and a change in the voice, by Senatoi, in which softening of one half of the medulla 
oblongata, as the result of thrombosis affecting the inferior pgsterior cerebellar 
artery, was present. Also distuibanccH in hearing have been noted from time. to time, 
the mind (at least in those cases which are not rapidly fatal) is not influenced. 

Differential Diagnosis.— If the bulbar affection manifests itself acutely: Motor 
paralysis of the extremity, eventually paralysis of sensation, dysarthria, dysphagia, 
respiratory and circulatory disturbances, myonis, ami paralysis of individual nuclei, 
the question arises whether the morbid picture may coincide with an exclusive affec- 
tion of the pons or of the medulla. In this connection what was previously men- 
tioned is of value (p. 007 ) ; in individual eases at least, probable diagnoses are allow- 
able; secondarily, the question oecuis to the diagnostician whether the clinical pic- 
ture of the acute bulbar affection is due to htrmorrhage f a thrombotic embolic process 
in the course of the vertebral artery or basilar artery, or if it be due to the rare 
condition which haH been noted but in few cases (naturally running its course with 
the same symptoms), acute bulbar myelitis , which was described by Leyden. The 
decision of this question is impossible at present; scarcely a probable diagnosis is 
justified in the individual ease. To separate htemorrhage differentio-diugnostieally 
from a suddenly appearing emlndus in the region of the medulla is risky and uncer- 
tain, as is also the differentiation between hemorrhage and embolism in the vessels 
of the brain. Regarding the latter differential diagnosis, this will be referred to 
later on, espeeially the points which permit of a probable diagnosis in one or the 
other direction. In this connection the possibility of the demonstration of the source 
of the embolus (occurring most usually in young individuals), the simultaneous 
appearance of embolism in other parts of the body, and the eventual rapid readjust- 
ment of severe paralytic phenomena give the relative best point of support for the 
existence of embolism. After we have gone so far, the attempt to diagnosticate 
whether the vertebral or basilar artery has been affected by embolism or thrombosis, 
or even to attempt to say which branch of the vessel has been affected after what 
has been said, is a priori a futile undertaking. Setting up diagnostic rules in this 
respect is for the greatest part theoretical nonsense, on account of the manifold 
varieties of the arrangement of the vessels in question. 

Among the bulbar affections running a chronic course the most important unques- 
tionably is chronic progressive bulbar paralysis. The diagnosis of this disease can 
usually be made with certainty; the conditions shall be described minutely, wiiercas 
the other chronic bulbar affections, in so far os they must be diagnostically consid- 
ered, shall only be mentioned supplementary. 
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CHRONIC PROGRESSIVE BULBAR P’ARALYSIS- 
DUCHENNE’S DISEASE 

By far the most frequent disease of the pons-medulla is glossopharyngo- 
laryngolabial paralysis or, as it is designated now, chronic progressive bul- 
bar paralysis , first described by Duehenne in 1861. The disease is concen- 
trated to the motor-nerve nuclei which are situated in the pons-medulla, 
constituting a degenerative atrophy of the same, with secondary atrophy 
of the root fibres which go off from the nucleus of the peripheral motor 
nerves and their end organs, the muscles. The most marked changes are 
shown by the nucleus of the hypoglossus, the ganglion cells of which de- 
generate earliest and most intensely; in a similar manner, even if to a 
less degree, the nucleus of the vago accessorius and especially also the 
nucleus of the facial, in rarer cases finally also the glossopharyngeal and 
the motor nucleus of the fifth nerve are affected. The disease may be lim- 
ited to atrophy of the previously mentioned nuclear areas or — and this is 
the usual case — go hand in hand with an affection of the white substance 
especially of the pyramidal tract. In a portion of the cases, well-developed 
changes in the spinal cord are found, producing phenomena of progressive 
musculftr atrophy, being a genetically analogous affection of the anterior 
horns. The process may also develop upward, in the tract of the motor- 
ganglion-cell regious, i. e., besides the abduccns, also the trochlear and 
oculo-motor may be affected, giving rise to a complete immobility of the 
eyeball, with simultaneous ptosis — the picture of “progressive ophthalmo- 
plegia.” As progressive muscular atrophy and ophthalmoplegia may close 
the scene, they may also, each individually, form the first link in the chain ; 
in a part of the cases, finally, the affection is limited to one of the three 
areas and polioatrophy anterior, or bulbar paralysis, or progressive nuclear 
ophthalmoplegia retains a certain individuality. That these affections be- 
long together genetically may be regarded as certain; also amyotrophic 
lateral sclerosis which is in such close relation with progressive muscular 
atrophy, may in its course show the symptoms of bulbar paralysis. The 
diagnosis must always take into consideration this merging of the pre- 
viously mentioned morbid types into each other, they are identical in their 
nature, and this must be remembered in the examination of the individual 
casq. 

Disturbance of Speech — Anarthria. — The symptoms upon which the 
diagnosis of bulbar paralysis is based are very marked, the most promi- 
nent being disturbances of speech — disturbances in articulation. This is 
primarily due to an atrophy of the nucleus of the hypoglossus, producing 
a lasting and a difficulty of movement of the tongue, preventing the 
formation of certain consonants. These are the ones produced in articu- 
lation between the tongue and palate, above all 1 and r, further t, n, and s. 
As soon as the lips are affected in the progressing atrophy, the formation 
of labial sounds b, f, w, m, in paresis of the palate, k, eh, and n are af- 
fected, the speech becoming nasal. In an insufficient narrowing of the 
glottis, the formation of the vowels is also impossible; a, can be said most 
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readily by the patient, as the tongue remains immovable at the bottom of 
the oral cavity in its formation and the lips are simply opened, whereas 
in the other vowels, the tongue, lips and palate arc more or less utilized, 
in the formation. Finally, anarthria may assume such dimensions that, in 
place of speaking, an unarticulated grunting occurs. In this advanced 
stage of anarthria, the differentiation from aphasia may give rise to great 
difficulty ; as a rule, however, there should be no doubt as to the character 
of disturbance of speech, if, in the examination, words are chosen, the let- 
ters of which may be expressed, even though in an insufficient manner. 

Other Symptoms of Nuclear Paralysis. — Externally the disturbance of 
function in speaking is noted by atrophy of the tongue, which may be 
seen as a thin, narrow immovable tissue, at the bottom of the mouth cav- 
ity, showing fissures at its borders and back, as well as active fibrillary 
contractions (like other muscles in the course of progressive muscular 
atrophy). In the integral part which the tongue plays in deglutition and 
chewing, it is evident that disturbance of the nucleus of the hypoglossus in 
itself increases the difficulty in these acts. This is all the more the case, 
if the nucleus of the vago-accessorius, the facial nucleus and the motor 
nucleus of the fifth nerve are affected by the morbid process. With in- 
creasing dysphagia the nutrition of the patient suffers moje and more. A 
further result of the atrophic degeneration of the nucleus of the facial and 
vago-accessorius is immobility of the lips ; they are small and have become 
fissured, and also show fibrillary contractions. The mouth appears broader, 
rigid in laughing, remains open and can no longer be closed tightly, the 
lower lip droops; whistling and similar actions depending upon the func- 
tions of the lips are impossible. Finally the complete picture of diplegia 
facialis occurs, in which the upper branches of the facial, as a rule, are 
exempt from the paralysis (as may readily be understood from their ana- 
tomical distribution). The lower part of the face then assumes a mask- 
like expression, which is in marked contrast to the wrinkling of the fore- 
head and the active forcible closure of the eyelids. 

Atrophy and weakness in function of the musculature of the larynx, 
finally, produce, as was described in the symptomatology of multiple scle- 
rosis, the monotonous voice and the sighing inspiration in laughing, 
further, hoarseness or complete aphonia, so that finally no vowel even can 
be spoken aloud. The vocal cords, in a laryngoscopical examination, ap- 
pear immovable, closure of the glottis is absent; this causes the absence of 
certain movements, especially coughing. If in the last stages an atrophic 
degeneration of the motor nucleus of the fifth nerve occurs, this produces 
a marked disturbance in mastication . This act is already greatly hindered, 
as has been remarked, by paresis of the hypoglossus’and facial, as the roll- 
ing of the bolus towards the surface of the teeth, in such cases, is incom- 
pletely performed by the orbicularis oris and buccinator, as well as by the 
movements of the tongue. Naturally, the disturbance in mastication is 
only .complete if not only these acts in chewing are absent but also those 
produced by the innervation of the fifth nerve which move the jaws ver- 
tically and transversely, i. e., the necessary muscular movements in chew- 
ing; in such cases atrophy of the muscles of mastication does not remain 
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absent. Hardy are other motor nuclei as those mentioned, such as the 
nucleus of the abducens, affected. 

The atrophy of the muscles in progressive bulbar paralysis is dependent 
upon a lesion of the peripheral neuron, especially due to a nuclear affec- 
tion ; this is proven by the fact that the electrical test of the atrophic mus- 
cles shows Deli and that the reflexes hare disappeared. To determine the 
former condition there is often great difficulty, for the same reason as in 
progressive muscular atrophy, as the retained muscular fibres, being side 
by side with the atrophic fibres, conceal the reactions of degeneration. The 
disappearance also of the tendon reflexes (affecting the paralyzed mus- 
cles) is not always plain; on the contrary, in rare cases an increase may 
be noted, analogous to the condition in amyotrophic lateral sclerosis. It 
must be supposed ill these cases that a lesion lias occurred in the neigh- 
bourhood of the nucleus ( u central") affecting the reflex inhibiting fibres, 
besides incomplete degeneration of the nuclear ganglion cells. The disap- 
pearance of reflexes is also shown in that touching the base of the tongue, 
the velum of the palate and the larynx no longer gives rise to choking 
sensations, cough, etc., in spite of the fact that sensation in the previously 
mentioned structures is unaltered. 

Exceptional Phenomena. — The symptoms described so far refer exclu- 
sively to the motor sphere. Sensation and the action of the organs of 
sense are always intact ; nor are symptoms of weakness of the sphincters 
of the bladder and rectum, or secretory and vaso-motor disturbances met 
with. In some cases the secretion of large amounts of saliva has been 
noted, so that an increased stimulation of the reflex centre for salivation , 
situated in tile medulla oblongata, must be considered. Naturally this 
marked increase of secretion which occurs in rare cases, must not be con- 
founded with the seemingly existing “ salivation M which is very usual in 
bulbar paralytics. The saliva, in these patients, flows continuously from 
the mouth without there being an increase of the salivary secretion as soon 
as the inability to swallow and to close the lips has reached a certain grade 
of development. The increase in the pulse frequency which is occasion- 
ally observed is without doubt the result of a paresis of the cardiac vagus 
centre, as well as the usually rare respiralory difficulty (irregular, super- 
ficial respiration) which occurs late; they are to be looked upon as the 
consequence of an affection of the predominating centre of respiratory 
movement situated in the medulla oblongata. Intelligence remains undis- 
turbed to the end. 

Differential Diagnosis. — To diagnosticate a well-developed progressive 
bulbar paralysis occurring in the manner just described is very easy. Nor 
is it difficult to recognise the affection as a “ secondary ” bulbar paralysis, 
i. e.^as a part phenomenon of other diseases of the spinal cord which occa- 
sionally develop bulbar symptoms. This occurs in the course of anterior 
poliomyelitis, respectively progressive muscular atrophy, of amyotrophic 
lateral sclerosis in which not only the peripheral but also the central neu- 
rons are affected, i. c., in which the entire tract of motor innervation is 
degenerated; further, in the picture of sclerose en plaques and exception- 
ally also in other affections of the spinal cord. The decision becomes com- 
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plicated at most in regard to the diagnostic separation of cases of multiple 
sclerosis which run a very atypical course, as in certainly four fifths of the 
cases the implication of the medulla oblongata is marked in the morbid pic- 
ture. However, as a rule, the circumstance that, besides the bulbar symp- 
toms, intention tremor, nystagmus, apoplctic attacks and psychical aliena- 
tion occur, gives the proper direction to the diagnosis. 

If these diseases, which eventually run their course with the symptoms 
of a secondary bulbar paralysis, are excluded in the individual case, we 
must reflect whether we are dealing with a primary bulbar paralysis or with 
another morbid process concentrated to the pons-medulla. The bulbar af- 
fections which run an acute course: Avule bulbar myelitis, hemorrhage and 
embolic-thrombotic processes in the pons-medulla, may at once be differen- 
tiated from bulbar paralysis by their rapid course. Besides, these affections 
are characterized, in opposition to progressive bulbar paralysis, by usually 
unilateral and especially plainly alternating paralyses, sensory disturbances 
and the apoplectic insult which usually ushers in these affections. 

Greater difficulties occur in the differentiation of other chronic bulbar 
affections, especially of tumours and aneurysms producing pressure upon 
the pons-medulla, certain varieties of bulbar paralysis which compress the 
medulla oblongata: The so-called pseudobulbar paralysis and progressive 
ophthalmoplegia. We must briefly describe these affections, in which we 
shall particularly consider the special diagnostic points. 

PSEUDOBULBAR PARALYSIS — BULBAR PARALYSIS OF SUPRANUCLEAR 

OIIKIIN— PARALYSIS CS U >SS( >PI f AltYXC JOLA Bl ALIS CEBEBUAL1S ET 

UEREBBOBULBARIS 

Pseudobulbar Paralysis. — Repeatedly (primarily liy F. Jolly) bulbar symptoms 
have been observed: Dysarthria and d\sphagia, sighing inspirations during laugh- 
ing, etc., i. e., paralytic phenomena in the region of innervation of the facial, hypo- 
glossus and vagoaecessorius in eases in which the autopsy surprisingly showed abso- 
lutely no changes in the pons or medulla oblongata; on the other hand, in various 
areas of the cerebrum small pathological foci w'ere noted. The microscopical exami- 
nation of the pons-medulla in a portion of these cases has even shown a positive 
result (especially small areas of softening as the result of distributed atheroma 
of the cerebral arteries or of syphilitic endarteritis), in which inacroseopieally nor- 
mal conditions appeared; nevertheless, there still remain rare eases in which, in spite 
of well -developed bulbar phenomena, the cerebrum is affected. In these latter cases 
[cerebral pseudobulbar paralysis) it must be assumed that the cerebral tracts for 
the voluntary innervatjon of the muscles of articulation and deglutition are inter- 
rupted. As might be expected in the cerebral form, muscular atrophy, the fibrillary 
contractions in the paralyzed muscles, the alteration in the electric contractility 
in the sense of DcR and at least, partially the disappearance of the relieves, are absent. 
Besides, there point to the cerebral origin of the affection in the individual ease: The 
intercurrence of apoplectic attacks, simultaneous hemiplegia, above all psychical dis- 
turbances and eventually aphasia. Further, especial weight has been laid in these 
cases upon the absence of respiratory and circulatory disturbances. 

In those cases, in which, besides the areas of softening found in the brain, upon 
microscopic examination similar conditions were present in the medulla oblongata 
( cerebrobulbar form), the well-know'n disturbances in spcceh and deglutition that 
occur in the usual form of bulbar paralysis, as well as paralytic phenomena in the 
course of the facial, vagoaecessorius and of the motor portion of the fifth nerve (dis- 
turbances in respiration, increase in the pulse rate) are also seen. With these phe- 
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nonicna there appear, however, certain symptom* especially dependent upon the areas 
of softening in the brain: Paralysis of the extremities, hemiplegia and hemiparesis 
(with increase of the tendon reflexes), aphasia, psychical disturbances (apathy, loss 
of memory, constraint affective movements), changes in the optic nerve. 


PROGRESSIVE NUCLEAR OPHTHALMOPLEGIA 

Ophthalmoplegia Progressiva. — As has already been mentioned, progressive oph- 
thalmoplegia may be separated from progressive bulbar paralysis, as an individual 
disease, as soon as the former attains a certain individuality and does not arise 
as the result of progressive bulbar paralysis. The diagnosis of the disease is easy, 
as all the muscles which move the eyeball are paralyzed. With this, as a rule, the 
paralysis of the muscle levator palpebrse superior is is less markedly developed, the 
sphincter pupil las and the muscles of accommodation are unaffected. However, in 
some cases both last-named muscles may also appear paralyzed; then there is added to 
the ophthalmoplegia externa a so-called ophthalmoplegia interna or inferior, which, 
however, may also occur by itself. The cause of the affection is a nuclear disease , 
an implication of the nucleus of the abducens and trochlcaris ns well as of certain 
nuclear groups of the oculo-motor in the gray substance in the floor of the fourth 
and third ventricles. If the affection increases anteriorly in the floor of the third 
ventricle, i. e., if the nuclear region of the sphincter pupilUr and of the ciliary muscle 
is affected, ophthalmoplegia interna is simultaneously present, in this sense it has 
received the name polioencephalitis superior chronica , “ anterior bulbar paralysis.” 
As bulbar symptoms occasionally occur, so also may the symptoms of ophthalmo- 
plegia be noted in the clinical picture of multiple sclerosis, tabes, etc. 

Lately an ophthalmoplegia has been repeatedly observed due to alcoholism, in 
which multiple haemorrhages and granular cells have been found surrounding the 
gray substance in the third and fourth ventricles. This would also place “ acute alco- 
holic ophthalmoplegia ” in the category of nuclear affections; it will be analogous to 
the usual acute bulbar paralysis and could not be looked upon as a purely periph- 
eral neuritis. However, the purely peripheral nature of the affection must be ac- 
cepted in cases of ophthalmoplegia in which the trunks of the nerves of the muscles 
of the eye are accidentally implicated by basal, especially meningeal or peripheral, 
neuritic processes. 

FUNCTIONAL ASTHENIC BULBAR PARALYSIS — BULBAR PARALYSIS 

WITHOUT ANATOMICAL LESIONS — MYASTHENIA GRAVIS PSEU1X)- 

PARALYTICA 

Affections showing a similar clinical picture to bulbar paralysis in which the 
autopsy shows no anatomical changes in the nervous system occur; they are there- 
fore separated from the usual cases of bulbar paralysis as a morbus *ui generis. 
Whereas this affection may also terminate in recovery, there are present, besides the 
symptoms of bulbar paralysis (dysarthria, dysphagia, difficulty in mastication, facial 
paresis, etc.), ulso weakness of the muscles of the trunk, of the extremities and of 
the eyes, as in progressive ophthalmoplegia. Especially noteworthy is the transi- 
tory character of the paralysis, principally the phenomenon that weakness rapidly 
increases during the use of the affected muscles , so that the latter appear more tired 
than paralyzed. The speech of the patient at the onset is plain, but even after a 
fe\f sentences it may become inarticulate and can no longer be understood. Just 
so, the gait may at first be good, but upon continuous walking tired conditions occur 
rapidly, so that the patient walks slowly and with difficulty and finally cannot 
walk at all. Sensation is intact, also the condition of the reflexes is usually normal, 
rarely diminished or increased. Vaso-motor and trophic disturbances, psychical alter- 
ations and difficulty in voiding urine are absent. Intercurrcntly attacks of difficulty 
in respiration and tachycardia may occur, which may cause the death of the patient 
by suffocation. 
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The differential diagnosis must primarily consider the ease with whioh the 
muscles used in speech , mastication, etc ., tire during their employment, also the con- 
dition of the general musculature! as the disease in question only shows functional 
disturbances! almost never giving rise to degenerative atrophy, the muscles showing 
normal electrical reactions. If the tired sensations arc especially marked in the 
muscles! the peripheral motor neuion of which originates in the medulla oblongata 
and in the cerebral trunk, we are justified in speaking of a functional bulbar paraly- 
sis . As, however, the exhaustion of muscular activity as a rule spreads more and 
more to the entire motor sphere, the disease has lately been designated as myasthenia 
gravis pseudopara lytica. Jolly, who chose this designation, was also the first to note 
a characteristic electrical condition of reaction in the easily tired muscles. If such 
muscles arc tetanized by means of the induction current, there appear slight contrac- 
tions following one another which, however, become less marked successively, or, 
upon a longer continuation of the current, a uniform decrease in prolonged action of 
the current and gradual diminution of the tetanized condition ( “ myasthenic con- 
traction”). This reaction of Jolly’s is by no means pathognomonic of functional 
myasthenia ns it is occasionally absent in tbe disease, sometimes even occurring in 
bulbar paralysis with an organic lesion, being typically developed. We do not know 
the cause of myasthenia; probably it is due to an intoxication. 


COMPRESSION" OF T1IE PONS AND MEDULLA OBLONGATA 

Compression of the Medulla Oblongata. — The clinical picture of bulbar paralysis 
may be the result of slow pressure upon the pons-medulla which occurs especially 
from disease of the lames in tbe surroundings of the elongated cord and of the pons, 
tumours in this region and especially from aneurysms of the vertebral and basilar 
arteries, etc. It is especially characteristic that, due to the increasing pressure upon 
the pons-medulla and the nerves which find their exit there, the bulbar phenomena 
which arise (dysarthria, dysphagia, respiratory disturbances, etc.), develop very 
gradually, as in other chronic affections of the pons-medulla, or the phenomena occur 
paroxysmal ly, steadily increasing in severity, however , being combined mth irrita- 
tive symptoms or ushcicd in by them and that besides the bulbar symptoms other 
phenomena occur i cinch arc dependent upon the growing pressure in the cavity of the 
skull, ttuch irritative phenomena caused by the nones which are accessible to press- 
ure are: Spasm and neuralgic pains in the face (VII, V), tinnitus aurium, retarda- 
tion of the pulse, etc. To this are added difficulty in deglutition and disturbance of 
speech, phenomena of paralysis of the muscles of the tongue and face, and, from 
pressure of the motor and sensory nerve tracts of the extremity, also paresis and 
amesthesia in the Ini ter, which according to the position and the growth of the press- 
ure process are not rarely unilateral at first, later becoming bilateial. Also alternat- 
ing hemiplegia may occur with increased irritability of the reflexes and spasm in the 
paralyzed extremity, with flaccid paralysis, muscular atrophy, and DcR of the 
muscles of the face. The increased pressure in the cavity of the skull shows itself by 
the development of the engorgement pa pill tr [choked disk], by headache, vomiting, 
epileptiform attacks, eto. 

• By the course and variety of the disturbances, the consequences of compression 
are fairly well differentiated from progressive bulbar paralysis, so that the diagnosis 
of this condition can at. least he made with probability. Now' the question arises in 
the individual case regarding the special cause of the compression. In this connec- 
tion it may be stated in general that a gradual increase of the symptoms of com- 
pression is in favour of tumour, aneurysm,* or caries with abscess formation. The 
latter condition is combined with circumscribed pain in the vertebra, febrile phe- 
nomena and tuberculosis of other organs, so that this affection may be readily differ- 
entiated from the development of tumour and aneurysm. A markedly developed 
choked disk, severe pain in the bone, and intense compression phenomena are more in 

‘favour of a tumour. It cannot be decided whether the tumour presses externally 
against the pons-medulla, or develops internally, although we might expect in gen- 
eral that, in extrabulbar tumours, the compression of the individual cranial nerves 
40 
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which have their exit here or of the pyramids (spasm or paresis of the extremity) 
should precede or be more developed than the disturbances *on the part of the bulbar 
centres. 

Well-developed atheroma of the arteries, especially acute vascular changes in the 
eye-ground, cm the other hand, are more in favour of the presence of an aneurysm 
( in the course of the vertebral artery ) . If aneurysm may simultaneously be demon- 
strated in the carotid or even if, as Moser once hud the opportunity, a vascular mur- 
mur is heard between the mastoid process and the vertebral column, the bold diagno- 
sis of an aneurysm of the vertebial artery, respectively of the basal artery, has at 
last some foundation. The diagnosis of aneurysm of the vertebral artery can never 
be more than a probable one, even under the most favourable circumstances. 



DIAGNOSIS OF DISEASES OF THE 
CEREBELLUM 


ANATOMICO-PHYSIOLOGICAL INTRODUCTION 

The anatomical and physiological conditions of the cerebellum are by no means 
cleared up completely as yet. In the following description, only the most important 
facts which are to he regarded in pathology have been classified. The cerebellum 
represents ail integral pait of the roof of the posterior brain (pons and cerebellum) 
and covers the fourth ventricle which runs downward into the central canal of 
the spinal cord and upwaid into the aqueduct of Sylvius of the middle brain. It 
consists of the mid portion ( vermis ecrebelh) and both hemispheres ; the cortex of 
the cerebellum which consists of gray substance covers the white central medullary 
substance of the cerebellum as a central medullary nucleus , continuing towards the 
periphery and dividing into branches, which become finer and finer (the picture 
which represents the totality ot the medullary branches .\ith their cortical layer in 
a longitudinal section is known ns aibor ritw (Fig. 48). The medullary nucleus 
is principally formed by three masses of medullary substances which radiate 
into the cerebellum, the so-called cncbellar peduncles (brae Ilium cerebelli), the fibre 
masses of which form numerous combinations with the cortex of the cerebellum and 
with the gray masses situated in the mteiior of the cerebellum. The most important 
of these cerebellai nuclei are the toof nuclei (nucleus tegmenti ) and the corpus 
dentatum s. eihare , which is .-tin minded by a lace -work of closely woven fibres, the 
fleece. The cortex itself contains numerous fibres of varied origin, ivhich are in con- 
tact with the nerve cells of the coitex in the well-known form of neuron chains of 
which the Furkinje’s cells are the largest. 

Of greatest importance in the recognition of the function of the cerebellum is the 
knowledge of the foimation of the cerebellar peduncles and of their fibre masses, and 
for this reason a more minute description is necessary. 

Origin of the Cerebellar Peduncular Fibres. — The upper anterior cerebellar 
peduncles (“ brachium conjunctirum ” pedunculi cerclielli ad corpus quadrigeimni s. 
cerebrum) connect the cerebellum with the cerebrum (converging upw r ard, with the 
expanded anterior medullary velum between them). The fibre masses which for the 
most part form the peduncles are derived from the corpus dentatum, go to the con- 
tralateral optic thalamus and are here in connection with the fibres of the posterior 
part of the parietal brain. Beneath the red nucleus of the tegmentum, the principal 
mass of the fibres cross at about the height of the anterior corpus quadrigcminum 
with the fibres of the peduncles of the other side ( peduncle decussation, 11 tegmental 
decussation”), there is therefore a connection betireen the cerebellum , the red 
nucleus and the thalamus of the opposite side and an indirect connection with the 
contralateral parietal brain (centripetal part of the cerebello-cerebral reflex arc, 
see Fig. 48). 

The middle cerebellar peduncles (" pontal arms,” pedunculi cerebelli ad pontem), 
the thickest of the three peduncles, connect the cerebellum with the pons and indi- 
rectly with the cerebrum. The pontal arms are formed of fibres which originate cen- 
trifugally from the cortex of the frontal brain, as well as from the temporal and 
occipital lobes, pass through the internal capsule and the crus of the cerebrum, 

019 
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Fio. 48 — Diagram of Cerebellar Fibres, especially of the Tracts of Co-ordination. 

DJT, Deters’* nucleus; K*, cerebellar Intcrul column tract; Off, olivary tract; ZTtf, posterior 

column fibre tract. 
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thence entering the pons. Here they divide for the most part and crons, surround- 
ing the large cells of the so-called pontal nucleus, and give off neurites which go to 
the cortex of the cerebellar hemispheres, which itself is in connection with the corpus 
dentatum (centrifugal part of the “ cerobello- cerebral reflex arc,” see Fig. 48). 
Other fibres originating in the cerebellum pierce the pontal arms and wend their way 
towards the tegment um, ascending dorsally. 

.The third pair of the cerebellar peduncles finally, the pcdtinculi ad med. obi., the 
corpora restiformia , bring fibre masses from the spinal cord, respectively from the 
medulla oblongata, to the cerebellum: 1. As the principal constituent, the fibres of 
the cerebellar lateral column tiacts , which, originating in Clarke's column, conduct 
sensory impression from the regions of the trunk of the body and perhaps also from 
the intestines to the cerebellum. 2. The fibres of (Jowers’s bundles (tractus eerebello- 
spinalis ventralcs), which (compare p. 514) do not arise in Clarke's columns, lmt 
most probably for the greatest part in cells of the lumbar and sacral cord and which 
are in connection with the sensory innei vat ion of the lower extremity. 3. Fibres 
from the contralateral lower olive, the importance of which is not yet understood. 4. 
Fibres, which originate in the sensory terminal nucleus of the spinal cord and such 
as originate in the cranial nerves (tractus cerebello-nuclearis) . The first originate, 
in so far as they do not run into the cerebellar latciul column tracts and (iowers's 
bundles, from the posterior column nuclei , in which the fibres of the posterior col- 
umns themselves urn, and of which a portion enter the corpus restifonnia, as fibriuo 
arciformcs posteiiores, and may be looked upon as muscle-sense fibres; the latter are 
fibres from the sensory teiminnl nucleus of the V., VIII. and X. cranial nerves. Espe- 
cially important are the relations of the vestibular nerve ( VII 1 ) to the cerebellum; 
its terminal nucleus is the dorsal acoustic nucleus which gives off fibres to the upper 
olive, to the cerebellum, and to Bcchtcrcw’s nucleus in the cerebellum itself. Later- 
ally from the latter, JViters’s nucleus is situated which is also in connection with 
vestibular fibres, fiom the cells of which neurites travel in various diieetionn, form- 
ing important connect ions. First (see Fig. 48) caudal fibres (centrifugal) go 
through the restiform body to the spinal cord, to the anterior lateral columns and 
cells of the anlciior hoins of the same side. Another fibre tract runs obliquely 
under the liooi of the fourth ventricle to the rhaphe of the medulla oblongata, joins 
the posterior longitudinal fasciculus, giving off ascending and descending fibres, of 
which the first arc in connection with the nucleus of the abduceiis, terminating in the 
nucleus of the oculo-inotor, whereas the descending fibres enter the anterior columns 
of the spinal cord, terminating in the anterior horn cells of both sides. Finally, there 
is a connection between Dciteis’s nucleus and the nucleus of the tegmentum, which 
are themselves connected with the eoitex of the supeiior cerebellar worm by sagittal 
fibres. This forms a closed rellex are, the centripetal tracts of w'hich going through 
the vermis superior eerebelli and by the last-named sagittal fibres terminate in the 
tegmentum nucleus, from where centrifugal fibres carry the stimulation through 
Doitcrs'H nucleus, upon various, lately recognised tracts, to the anterior columns and 
anterior horn cells. 

Physiology. — The functions of the cerebellum are by no means accurately known. 
This however may be looked upon as certain tliat the cerebellum primarily serves the 
purposes of co-ordination, By the anatomical details of the course of the fibres and 
the connection of the fibres with certain cell groups just described, an insight, at 
least in certain directions, may he gathered of the complicated process of co-ordina- 
tion, which unquestionably occurs in the cerebellum. The anatomical basis of this 
mechanism of co-ordination is formed by tw r o reflex-arc systems (Bruce, Bruns), a 
spino-bulbar-cerrhcllar loflex are and one superior to it, the cerebri to-ccrchral. The 
first is produced by centripetal tracts in the posterior columns, in the cerebellar lat- 
eral columns, in fSow'ers's bundles and in the communication of the vestibular nerves 
with the nucleus of Deiters and the nucleus of the tegmentum. Upon these tracts 
sensory stimulations travel from the muscles, the joints, the skin, and the semicircu- 
lar canals of the Inbyrinlh of the ear (the organs of special sense for the equilibrium 
of the head) to the cerebellum, and are here utilized for correcting the strength of 
muscular tension, the position of the extremities, of the trunk, of the head, of the 
qyes, etc., for purposes of co-ordination and especially for the maintenance of equi- 
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librium, in that the co-ordinating activity of numerous? muscles, and the necessary 
measure of intensity of contraction of the same, may be seht by centrifugal tracts. 
These latter are the connecting fibres which have been descrilxnl between the vermis 
superior ccrebelli and the tegmental nucleus, between the latter and Deiters's nucleus, 
and finally between these and the nerves of the muscles of the eye as well as of the 
cells of the anterior horns of the. spinal cord (compare Fig. 48). This s pino-cerebral 
reflex arc which serves the purpose just mentioned, is in communication with another 
reflex arc which is known as the cerebcllo-cercbral, W'hieh is built up of the former 
and through which the collected sensory stimulations in the cerebellum are carried to 
the cerebrum and are translated into correct conditions regarding the position of the 
body in space, which are then capable, by centrifugal tracts thiough the temporal and 
frontal pontul fibres, to exert a controlling action upon the centre of equilibrium in 
the cerebellum. Whether also with this, if necessary, an action of those stimula- 
tions which are to arise in the frontal brain occurs, produced by the will in the motor 
coitical aiea in the central convolution and whether or not in the cortex ot the 
brain the intensity of the motor impulses is regulated, is an open question and, as it 
appears to me, a less imjxntant one. 

If this intricate appaiatus of co-ordination is markedly interfcied with or even 
interrupted at any point, as may readily be perceived, ataxia ot a certain intensity 
and in certain directions must occur, and we will therefore find ataxia as well in 
discuses of the spinal cord (tabes), as also in affections of the temporal biain and 
diseases of the optic thulanii, and this actually happens. The ataxia will however 
be most marked if the cerebellum itself, the central situation of the mechanism of 
co-ordination, is affected, or if it has become incapable of performing its functions. 
These conditions will be especially considered in the diagnosis of affections of the 
cerebellum in the following description. 


CLIN ICO-DI AGNOSTIC REMARKS 

Diagnostic Symptoms of Cerebellar Disease. — Diseases of Ihe cerebellum 
may run their course without producing symptoms. This is sin absolutely 
certain fact and has been determined upon various ominous; it is further 
true that this is particularly the ease if only one hemisphere is affected, 
whereas the implication of the middle portion of the cerebellum, the worm, 
as soon as disease affects the greater part of it, gives rise to very peculiar 
symptoms which permit of a diagnosis of cerebellar disease in by far the 
greatest number of eases. 

Cerebellar Vertigo. — Somewhat constant and characteristic is the sen- 
sation of vertigo from which patients affected by cerebellar disease sillier. 
Usually it occurs in the following manner: vertigo is usually absent while 
the body is at rest blit appears to a marked degree* as soon as tlu* patient 
attempts to sit up or to walk; the vertigo in cerebellar affections how- 
ever does not show this condition exclusively. To a great degree cere- 
bellar vertigo is the result of a lesion of some of the fibres of the vestibular 
nerve which, as wc have seen, is in connection with Deiters’s and the teg- 
mental nuclei and with the nerves which determine the position of the 
eye# (III and VI). If the vertigo is very marked, an expression of the 
involuntary attempt to compensate for the lesion of the cerebellum giving 
rise to disturbances in the sensation of locomotion, actual constrained 
movements may occur. 

Constrained Movements. — However, the latter are by no means surely 
or exclusively due to the marked vertigo, as they may occur during un- 
consciousness and also in patients who have fully retained their mental 
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faculties (the usual case) without giving rise to vertigo. One of my pa- 
tients (the autopsy showed a tumour in the vermis with a noticeable prom- 
inence of the right pontal arm) accurately described that, although in 
walking he had quite a marked sensation of circus movement towards the 
right , he never had symptoms of vertigo. If the constrained movements 
occur as forced rotary mo\emcnts around the axis of the body, they are 
somewhat characteristic of disease of the pontal arms , especially of irri- 
tative conditions of the same ( fresh hamiorrhages, inflammation, tumours). 
Diseases of the pontal arms are not as often accompanied with con- 
strained movements, as with the retention of a constrained position, in that 
the patients retain a certain lateral position and as soon as they arc brought 
into another position involuntarily turn to the old position (with the trunk 
and also with the head). Other symptoms which are observed in cere- 
bellar affections are m/stagmus and pnreses of individual ocular muscles ; 
also a peculiar constrained position of the eves, in which the one looks 
downward and outward, the other upward and inward. These conditions 
haxe been described by Xonat in discuses of the pedtinculi cercbelli ad 
pontem. 

Other Symptoms. — Besides the vertigo (and possibly the well-developed 
constrained mo\ements in diseases of the pontal arms), a .second symptom 
is usually marked in cerebellar disease — disturbance in co-ordination . 

Cerebellar Ataxia. — As the vertigo, the symptoms of cerebellar ataxia 
are also found in many other affections of the nervous svsteni; however, 
the disturbances of co-ordination in diseases of the cerebellum differ some- 
what from those which occur in other affections. The gait is swaying, stag- 
gering, and has been emphasized (pule properly as that of a drunken per- 
son : Ihe legs are placed wide apart, standing upon one leg or with the 
legs close together 1 1 he feet in juxtaposition) is usually impossible. The 
equilibrium cannot be maintained. With this, however, closing the e\es 
need not necessnrilx increase fhe swaxing (e\en if it does occur); on the 
contrary, it may not alter the swaxing or even, as occurred in one of mg 
cases , it mag (ease enlirelg . In the recumbent posture the patient may 
carry out movements xxith certainty; muscle sense and sensation, as far as 
I may gather from the obserxation of others and my own, are almost en- 
tirely intact. The tendon reflexes are normal, occasionally they are ab- 
sent. In cerebellar affections, ataxia is usually limited to the legs and the 
trunk, whereas movements in the upper extremity, at least in the majority 
of eases, may be apparently carried out without any disturbance of co-ordi- 
nation. The explanation of the presence of ataxia, after what has been 
described regarding the anatomical structure of the cerebellum and its 
functions which most probably are due to this, has no difficulty; also the 
frequent absence of ataxia in oases of cerebellar disease from this stand- 
point, as soon as the individual case has linen carefully analyzed, can be 
explained in a satisfactory manner. We must remember above all that 
the symptom of faulty equilibrium of the liody in cerebellar affections only 
occurs, according to our present views, if the lesion affects the vermis in 
which the co-ordination apparatus is situated ; lesions which are limited to 
the eerubellar hemispheres (with the exception of the corpus dentatum 
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and the cercbellar-cerebro reflex fibres) run their course without ataxia. 
Cerebellar ataxia will be all the more marked the greater the area of the 
co-ordinated reflex arc is affected by the disease in the individual case, es- 
pecially if, besides the cerebellar spinal fibres, the connections of the nerves 
of the eye and parts of the ce rebel lar-ecrebro reflex are are also impli- 
cated. Under some circumstances, a tumour which is situated exactly in 
the middle of the vermis may develop without giving rise to any dis- 
turbance of equilibrium, provided it is small and if during its growth the 
substance of the cerebellum is only gradually compressed without being de- 
stroyed, etc. On thi» other hand, it is not remarkable that an ataxia re- 
sembling the cerebellar form should occur in diseases of the pons, the 
corpora quadrigemina and (according to an observation of Bruns) even in 
tumours which have their seat in the frontal brain, after it has become 
likely, from anatomical investigation, that all of these parts of the central 
nervous system more or less distant from the cerebellum are in direct con- 
nection with the functions of co-ordination of the latter. 

Choked Disk. — Besides both the above symptoms, the vertigo and the 
ataxia, stubborn vomiting and severe headache in the posterior part of 
the. head have been mentioned as characteristic of cerebellar affections. It 
is quite true that headache and vomiting are usually more marked than 
in other brain affections. These symptoms are absent however in eases 
of cerebellar disease which run their course without producing pressure 
and irritation (as in stationary blood and softening foci) and are not es- 
pecially characteristic of other affections of the cerebellum; however, the 
presence of both symptoms is a support to the diagnosis. Bv all means, 
they are less valuable in my opinion as symptoms, than those wdueh arise 
as the result of pressure, as lesions which are established in the cerebellum, 
in their growth partly press upon trunks of cranial nerves which are sit- 
uated there, partly upon the pons and medulla oblongata, compressing 
them. This then gi\es rise to paralyses of individual cranial nerves and of 
the extremities (simple or alternating hemiplegia) and bulbar symptoms, 
above all dysarthria, which may also occur as a direct cerebellar symptom, 
i. e., as inco-ordination of the movements of speech due to cerebellar dis- 
ease. Also epileptiform attacks, diabetes mellitus, etc., may occasionally 
in this manner occur in the course of cerebellar affections. By the appear- 
ance of these indirect symptoms, being added to the direct phenomena of 
disease of the cerebellum, the diagnosis gains in certainty if the former 
by a* gradual development are joined to the latter. Finally, in tumours of 
the cerebellum, occasionally tremors and muscular weakness occur, symp- 
toms which are of but slight use in the topical diagnosis, and, further, the 
much more important choked disk; this occurs in cerebellar tumours un- 
questionably more constantly and earlier in the morbid picture than in the 
localization of tumours in other areas of the brain and in processes of in- 
tracranial increase of pressure in general. 

This may be explained upon anatomical grounds in that in tumours of the cere- 
bellum the vena magna (htleni is especially exposed to pressure, this favouring the 
development of a ventricular dropsy. The increased pressure in the subarachnoid 
fluid is continued to the intervaginal space of the optic nerve which is in connec- 
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tion with the subarachnoid space and produces arterial anaemia as well as venous 
stasis with (edematous swelling of the pa pi lie which may then be looked upon as an 
expression of increased intracranial pressure. The choked disk according to the 
course of its development is bilateral, even if it is occasionally more markedly devel- 
oped in one eye than in the other. 'There are combined with the stasis papilla func- 
tional disturbances; not rarely, especially in tumours affecting the cerebellum, does 
sudden blindness occur. The reason for this may be found in the fact that the 
tumour exerts direct mechanical pressure upon the aqueduct of Sylriua resulting in 
an increase of the hydrocephalus, especially the dropsy of the third ventricle; in that 
the floor of the latter is forced do\\n, the optic chiasm and the optic nerve tract suffer 
a local pressure lesion. 

Psychical disturbances arc absent in the picture of pure cerebellar dis- 
ease; if they are present, (his is no reason, as has been especially emphasized 
elsewhere, io exclude a cerebellar affection, as lately, in progressive paraly- 
sis, degenerative changes have been found in the cortex of the cerebellum. 

Upon the basis of the symptoms described we are capable in the ma- 
jority of cases of correctly diagnosticating diseases of the cerebellum. If 
this is not always possible, if, especially in this category of diseases, occa- 
sionally all diagnostic points of support leave us in the lurch, it must be 
remembered that our knowledge regarding the course of the fibres, their 
connection with the ganglion cells in the cerebellum, and especially also 
regarding the functions of the latter, is still far from perfect. Our clin- 
ical observations also must become more exact than is the ease up to the 
present time, and mieroseopico-anatomieal investigations must be carried 
out by practised investigators or at least lx* controlled by them if in this 
realm of diseases diagnosis is to gain more certain points of support. 


41 



DIAGNOSIS OF DISEASES OF THE 
MIDDLE BRAIN (CEREBRAL 
PEDUNCLES AND CORPORA 
QUADRIGEMINA) 


ANATOMICO-PHYSIOLOGICAL PRELIMINARY REMARKS 

Cerebral Peduncles. — The cerebral peduncles which emanate from the pons 
upward, and which, externally and anteriorly, extend into the hemispheres, are two 
stalks which connect the posterior and anterior hrain. They are composed of two 
essentially different strata, viz., the vent rally located portion {foot) and that part 
which is located dorsal ly, the tegmentum (hood). 

Composition of the Foot of the Cerebral Peduncle. — Jtotli are separated from 
each other by a strip of dark gray matter, the substantia nigra (Nommrnngii) , 
which always shows very distinctly on cut surfaces, and which represents an accumu- 
lation of exceedingly tine nerve fibres and ganglion cells, the signification of which 
is as yet unknown. The a kite fibres trhirh form the font of the cerebral peduncle. 
consist of various lihie tracts which originate in the cercbial cortex, primarily of 
those of the pyramidal tract. The latter is composed of lihre tracts which come 
from the central convolutions and the paracentral lobes, extend behind the knee ot the 
internal capsule, then enter into the foot of the cerebral peduncles, the middle third 
of which they occupy (see Fig. 4!)), afteiward pass thiough the pons then to appear 
as pyramids in the ventral portion of tin* medulla oblongata and thence to decussate. 
The pyramidal tract represents the most important motor innervation of trunk and 
extremities; located near this tract, medially from the same, are the fibre tracts for 
the cerebral motor nerves which in pons and medulla oblongata turn towards the 
nuclei. The foot of the cerebral peduncle contains, besides the pyramidal tract and 
situated bilaterally, the fibres of the pontine tract, which, emanating from the cortex 
of the frontal lobe (pontine tract of the anterior cerebral cortex) and from the cortex 
of the temporal, parietal and occipital lobes (pontine tract of the posterior cerebral 
cortex), extend through the internal capsule, and which, after having passed the 
cerebral peduncle, end m the pons and in the cerebellum m the manner which was 
previously discussed (see Fig. 4H). 

Composition of the Tegmentum of the Cerebral Peduncle Ganglion-Cell Masses. 

— The tegmentum (hood), on the other hand, contains, besides fibres, various masses 
of ganglion cells: Situated bilaterally, towards the median line, the red nucleus 
(nucleus tegmenti) which is permeated by medul luted libres which, belonging to the 
bracfiia conjunctiva (as previously described, p. 619, 621) extend between cerebellum 
and thalamus. Farther up, already forming part of the middle brain, i. e„ in the basal 
portions of the thalamic region (regio subthalamica) , we find, distally besides the 
red nucleus, a lentil-slmped body, containing nerve cells, the corpus subthalamicum 
(Luys’s body), which gradually takes the place of the substantia nigra and (like the 
latter docs farther down) here forms the demarcation towards the foot of the cere- 
bral peduncle. 
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The Lemniscus. — The main fibre traet of the tegmentum is formed the same us 
in the posterior bruin so also in the middle brain, by the fillet , the development and 
course of which (see Fig. 50) must lie briefly explained, because it represents the 
most important sensory tract. 

Mesial “ Superior ” Lemniscus. — As previously explained ( p. 51)7 ) , the basis of 
the fillet is formed in the medulla oblongata (by means of the interolivary layer) 
by the sensoiy fibres which enter through the posterior spinal-cord roots, after having 
ascended in the well-known manner in the spinal cord, either having crossed or not. 
Pontine fibres originating in the cciebclluin may possibly also grow towards the 
fillet; adjacent to the latter we find the “central trigeminus tract” which extends 
from the cells of the terminal nucleus of the trigeminus towards the brain. The 
“ mesial ” fillet, which is composed in the alx>ve-descrit>ed manner, can always be well 
differentiated and followed to the anterior corpora quadrigemina (see Fig. 50), 
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Fh». 49.— Section of the Middle Brain at the IIkhiht of the Corpora Quadiuoemina. 
(Piutfmni, in purt, atW Otarsteinei ) 


forming their deeply situated mcdullatcd layer. Farther towards the brain we find 
fibres of the mesial fillet which radiate towards the thalamus (see Fig. 50). The. 
lemniscus fibres which end in the central portion of the thalamus do not. continue 
directly towards the cerebral eoitex but arc* connected with the sensory fibres of the 
anterior central convolution, so that stimulations which extend eentripetally in the 
mesial fillet, affer passing the thalamus cells, reach the cortex of the brain ( cortical 
fillet tract , central | tertiary 1 sensory neuron). The above-described fibre radiation 
refers to one main portion of the fillet which is designated as “ mesial ” 11 superior” 
fillet . 

Lateral, 44 Inferior,” Fillet. — The other main portion of the fillet, the 14 lateral ” 
or “ inferior ” poition (so called because its fibres cannot be followed as high up 
— into the cerebrum — as the fibres of the superior fillet) commences in the superior 
half of the pons, partly in ganglion-ccll masses (the lateral nucleus of the fillet), 
which are here located, and in the 44 superior olive,” which is situated a little more 
c&udally at the height of the facial nucleus, and also in the corpus trapezoidus. It is 
situated more laterally than the mesial fillet, covers the brachium conjunetivum (in 
this portion of its course it is visible externally) and passes partly decussated into the 
posterior corpus quadrigemimnn ; it is, therefore, also called 44 quadrigeminus fillet ” 
(see Fig. 50). According to what we have explained regarding the course of the 
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acoustic nerve (p. 000), the lateral fillet contains mostly fibres of the acoustic nerve, 
furthermore tracts from the terminal nuclei of sensory nerves generally, especially 
from the terminal nuclei of the sensory cerebral nerves. 

Corpora Quadrigemina; Aqueduct. — Whereas the above-described structures rep- 
resent the basis of the midbrain, the cavity of the same is formed by the aqueduct of 

HyloiUH connecting the 
fourth ventricle with 
the third ventricle, the 
roof by the corpora quad - 
rigemina which abounds 
in ganglion cells. The 
anterior pair of the 
corpora quadrigemina 
(the same as the lat- 
eral geniculate gan- 
glion and the pulvinur, 
see Fig. 40) serves as 
a primary centre for 
the optic nerve. Optic- 
nerve fibres, as is well 
known, radiate into the 
anterior corpus quiulri- 
gcininutn from the optic 
tract; on the other hand, 
from cells in the interior 
of the latter there 
emerge corona radiata 
fibres, which ( together 
with those which come 
from the thalamus and 
the lateral corpus genic- 
ulntum ) , reaching the 
posterior third of the 
interior capsule, extend 
to the cortex of the oc- 
cipital cerebrum (cere- 
bral. Gratiolct's radia- 
tion of vision). The 
anterior corpus quadri- 
gemiiium, besides, as has 
just been explained, is 
in connection with the 
mesial, superior, fillet. 
Fie. 50 . — Diagram of the Course of the Lemniscus. (Mostly and also inferiorly with 
utter OlHjrstcincr.) the nuclei of the nerves of 

the optic muscles. The 

posterior pair of corpora quadrigemina receives the lateral fillet fibres, especially 
those of the acoustic nerve, and, on the other hand, by means of fibres, is in connec- 
tion with the cortex of the temporal lobe. 

Central Gray Matter of the Cavities. — The aqueduct of Hylvius is surrounded by 
a rather thick layer of gray matter — the central gray matter of cavities. The latter 
extends as a cover of the cavity walls from the soft commissure (commissura mollis) 
of the third ventricle through the aqueduct of Sylvius to the pyramidal decussation 
and contains the areas of origin of the cerebral nerves in the middle brain, namely 
those of the oculo-motor and trochlear nerves. Downward and externally from the 
central gray matter of the cavities there is differentiated a system of longitudinally 
arranged fibres, which stand out distinctly on the cut surface, the “ posterior longi- 
tudinal fasciculus” tho meaning of which for processes of association has already 
been discussed (see p. 603). 
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Nucleus of the Ooulo-motor and Troehlear Nerves.-— Regarding especially the 
arrangement of the nucleus of the oculo-motor nerve, it may be stated that it consists 
of a number of larger and smaller cells which arc situated in the gray matter of 
the cavities around the aqueduct dorsal ly to the posterior longitudinal fasciculus 
within the region of the anterior corpora quadrigemina, and which send forth axis 
cylinders to the trunk of the oculo-motor nerve. A lateral and a medial nucleus can 
be distinguished. The former is the main nucleus; its cells partly crowd into the 
posterior lateral fasciculus. The medial nucleus is unpaired, situated in the median 
line, and its neurites also form those fibres of the oculo-motor nerve trunk which are 
situated most medially. A part of the fibres of the lateral nucleus decussates, so 
that the axis cylinders, passing the rhaphe, radiate towards the lateral periphery of 
the opposite trunk of the oculo-motor nerve. It has been demonstrated by experimental 
stimulation and by autopsy findings in affections of the region of the oculo-motor 



Fm. 51. — Section of tiie Middle Brain at tiif Height of the Antmuok Pair of the 
Corpora Qi'adkigrmjna. (Diugrura, in pait, utter Obeihlciner.) 


nerve, that the various muscles which are supplied by the oculo-motor nerve are 
innervated from various nuclear cells. The cells of the levator pnlpebrie superioris 
are probably situated the most frontally and laterally, followed by those of the supe- 
rior rectus, whereas the cells which supply the inferior rectus should be situated the 
most caudally. The intervening nuclear section might be intend'd for the obliquus 
inferior and for the rectus interims, for they obtain fibres from both nuclei. The 
medial nucleus, finally, is probably to be considered the point of origin of the fibres 
for the interior muscles of the eye. The relations of the central oculo-motor neuron 
are not sufficiently clear as yet. The origin in the cortex, for the levator palpebne 
at least, is to be placed in the angular convolution; the transition into the periph- 
eral neuron does not take place until the .fibres which emerge from the foot of the 
cerebral pcdunculus have decussated in the rhaphe. An association between the 
nuclei of the oculo-motor and abdueens nerves, i. e„ an anatomical basis for the 
synergy of the muscles which are supplied by both nerves, is brought about by the 
posterior longitudinal fasciculus. 

The nucleus of the trochhar nerve presents itself as the continuation of the 
nucleus of the oculo-motor nerve, "which is- situated spinal ly, i. e., more towards the 
fourth ventricle in the central gray matter of the cavities. The original fibres of the 
nerve turn from the nucleus at first spinal- and dorsalward, decussate in the velum 
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medullare anterius and emerge near the braehial conjunctivum, to extend from 
there around the external surface of the peduneulus cerebri to the butte of the 
brain. Here the trochlear nerve appears close over the pons at the lateral border 
of the cerebral peduncle, while the trunk of the oeulo-inotor nerve passes out at the 
mesial border. 

Physiological Pacts. — Our knowledge regarding the physiological meaning of the 
corpora quadrigoniina is, upon the whole, very limited. It may be considered demon- 
strated that some of the fibres of the optic neive (except those which do not extend 
into the optic thalamus and lateral geniculate ganglion, see Fig. 51) radiate into the 
anterior corpus quadrigemiiius. It lias been demonstrated that, u|k>ii degeneration 
of the optic nerves, besides the puhinar and the lateral corpus gcniculntum, the 
anterior corpus qiindrigcminus also atrophies, whereas the posterior corpus quadri- 
geminus remains intact. Destruction ot the anterior corpus quadrigemiiius causes 
blindness and lellex pupil buy ligidity. i. e„ the leflex arc be! ween the optic and 
oculo-motor nerves is interrupted; the latter fact is quite ob\ious, because the optic 
portion of the reflex are is thus injured; besides, connections betwen the anterior 
corpus qundrigeminus and the nerve nuclei of the muscles of the eyes have been 
anatomically demonstrated. 

Furthermore, the destruction of the corpora quadrigeminn causes ataxia , espe- 
cially disturbances in the equilibration of the body, which fact is not very astonishing 
in view of the radiation of so many sensory fibres into the corpora qundrigemina. 
Recently it was demonsti nted experimentally that the centres for contractions of the 
cardia and of the stomach are situated in the corporu quadrigeminn, so that irrita- 
tion of the latter stimulates them, whereas, after extirpation of the same, apomor- 
phine, which otherwise always produces contractions of the stomach, remains without 
effect. The cerebral peduncles contain also raso-motor fillies, outside of the above- 
mentioned trncls for the conduction ot sensory and motor stimulation, which extend 
in the peduncutus and the interruption of which naturally causes a suspension or dis- 
turbance of the corresponding functions at the opposite side. The cutting of a 
pedunculus produces contralateral dilatation of the vessels which is preceded, as a 
symptom of irritation, by contraction of the vessels. I) is tin boners of the functions 
of bladder and rectum were also observed after injury of the cerebral peduncles. 


CLINICO-DIAGNOSTICAL REMARKS 

Affections of the Peduncles. — Cases of affections of the middle brain 
are, in general, rare occurrences; their diagnosis is by no means firmly es- 
tablished as yet, but we are at least in possession of certain points of sup- 
port which, in some cases, allow of diagnosticating the involvement of the 
middle brain in the affection. 

Foci in the peduncles almost without exception cause contralateral mo- 
tor paralysis of the extremities, of the facial and hypoglossal nerves. But 
it is obvious, according to the minutely explained anatomical relations, 
that the picture of paralytic manifestations must be (juitc varying accord- 
ing to the degree and extent of the lesion in the given ease. Thus, for 
instance, in circumscribed foci in the foot of a cerebral peduncle, paraly- 
sis *)f the extremities may occur in some eases, without cerebral nerves be- 
coming involved in the paralysis, namely in such eases in which the focus 
is restricted to the more lateral portion of the middle third of the foot 
of a cerebral peduncle; in other instances, however, if the middle third 
is not affected at all, no motor paralysis whatever may be present. Both 
facts have been observed at the bedside; but such cases obviously always 
form the exceptions to the rule. For, with the crowding of so many fibre 
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tracts into a narrow space, as is the case in the peduncles, we may almost 
always expect not only that the entire motor tracts of one side are af- 
fected by the disease, but that, upon the least extension of the focus, other 
tracts also become affected. These are especially sensory tracts, the loss of 
function of which causes hernia luesthcsia upon the side which is opposite to 
the diseased area, and, furthermore, those fibre tracts which are intended 
for vascular innervation and the lesion which produces unilateral vaso- 
motor disturbances. But, of course, the symptoms named so far are not 
characteristic of peduncular foci, because all of them also occur in affec- 
tions of other cerebral regions, in which the course of the pyramidal tracts 
runs together with sensory tracts (as in the posterior portions of the in- 
ternal capsule). Affections of the peduncles do not assume a diagnostic 
character until the oculo-motor nerve becomes affected bv the paralysis. 
Paralysis of the oculo-inotor nerve in such cases, of course, is one which 
alternates with paralysis of the extremities, it is a peripheral paralysis 
which sometimes may be a total . at other times a partial one . In the for- 
mer case the united fibres of the oculo-motor nerve are affected in their 
course from the nucleus through tegmentum and foot (Fig. 51); or else 
the trunk itself of the oculo-motor nerve, which appears at the mesial bor- 
der of the cerebral peduncle, is affected The latter occurrence may be 
the consequence of an ini ra peduncular tumour, in that the latter forces 
the trunk of the oculo-motor nerve to one side and presses upon the cere- 
bral peduncle, but it min also be brought about by a basal process which 
presses upon the trunk of the oculo-motor nerve and upon the cerebral 
peduncle from below, thus injuring conduction. There are no differentio- 
diagnostical points of support to assume* llie* presence of one or the other 
process, except, possibly, that, in intrapeelune*ular processes, the sensory 
disturbances may eventually be* more markedly developed than the motor 
disturbances, which is impossible in basal processes. In those 1 eases in 
which the crossed pnrahsis of the oculo-motor nene is partial , i. e., in 
which some muscles wlneli are* supplied by ociiln-iiiotor branches, appear 
isolated! u paralyzed, it is the* e|ucsiion, a* is obvious from the description of 
the anatomical relations of the region of the oculo-motor nucleus, of an 
affection of groups of nuclear ganglion cedis in the central gray matter of 
the cavities. They may be found isolateelly, as lias be*c*n obse*rveel on sev- 
eral occasions, so that, for instance, only ptosis appears as a symptom of 
oculo-motor paralysis. This was present in the following case which came 
unclcr mv observation which, by reason of the above-mentioned diagnostic 
rules, permitted of the correct diagnosis inlra vitam. 


A Case of Affection of the Peduncle. — The patient, a cook (female), fifty 
years of age, admitted to the hospital December 15, healthy until then, about 

four weeks previously became affected with headache and vomit nig and a continuous 
sensation of discomfort in the stomach; disturbances in the discharge of urine were 
absent, the sleep was poor. 

Examination showed the organs of respiration and circulation to be normal, also 
spleen, liver and stomach. Slight somnolence was pre*.se»nt. When asked to move 
the extremities, she moved only the right hand and the right foot, but not the left 
extremities. The left facial nerve was not affected. Reilcx irritability was increased 
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on both sides, on the right side rather more than on the left. Athetotic movements 
occurred occasionally on both sides in the toes which either took place spontaneously 
or were brought about by touching the sole of the foot. Movements of the neck did 
not cause any pains; cervical rigidity was not present. 

After the somnolence had persisted for several days, consciousness returned on.thc 
evening of December 19th, and the patient responded fairly well to questions which 
were asked. The left arm and the left leg were distinctly paretic; they could only 
slightly be moved and slowly. Ilypera'sthosin of the left arm and log was present. 
Both pupils were linirow and rigid with slight ptosis on the right side. All cerebral 
nerves, except the oculo-motor nerve, were functionally intact, including the trigemi- 
nus. The urine, which was scanty, was of normal specific giu\ity, free from sugar 
and albumin. 

December 20th. — Consciousness was entirely undisturbed on this day; vomiting 
did not return. The patient was able to move the left extremities a little better than 
on the previous day; anesthesia of both extremities (of the left very distinctly) pro- 
nounced. Ptosis of the right side was still present, whereas the most painstaking 
examination for disturbances of the function of the cerebral nerves, except the oculo- 
motor nerve, proved negative. Neither the nerves of the eye muscles nor the fifth, 
the facial, the acoustic, the vago-accessorius nerves showed any deviation from normal 
conditions. Speech, also, wsh entirely undisturbed and no indication could be dem- 
onstrated of aphasia or anartluin. The ophthalmoscopical examination, which was 
made by Professor Michel, gave an absolutely negative result. 

December 21st. — The right pupil appeared rather wider than the left on this day. 
Paresis of the left extremities was less marked than on the previous day, the anaes- 
thesia w'as also diminished. General cerebral manifestations were absent; conscious- 
ness W’as perfectly clear. 

December 2J th. — The patient felt quite well, took nourishment and expressed a 
desire to be out of bed. Paralysis of the left side had receded considerably, also 
antesthesia ; 1ml, on the otlur hand, the patient complained, unasked, of an increased 
sensation of cold in the left side which manifested itself also as easily determinable 
marked coldness of the left extremities. No ataxic symptoms could be determined 
in the movements of the patient. 

December 2tith. — Repeated vomiting again occurred in the course of the day, re- 
newed headache, principally in the right posterior portion of the head. The pulse was 
strong and slow. 

December 27th. — Accompanied with persistent vomiting a somnolent condition re- 
curred, from which the patient could be aroused only by calling her. The left upper 
extremity w T as paralyzed to such an extent that the patient could not raise it; at 
the same time it w*as anaesthetic. Paresis and antesthesia of the left lower extremity 
were less pronounced, and both left extremities were cold to the touch. The tendon 
reflexes were more marked on the left than on the right side. 

December 2Sth. — The patient could bo urged to show' the tongue — no deviation of 
the latter was present. The pupils were unequal, the right one was wider than the 
left. Ptosis was present on the right Hide. Deglutition was not interfered with. 

December 201 h. — Complete unconsciousness was present. The left half of the face 
possibly was a little more smooth. The left arm was completely paralyzed, not react- 
ing to pin pricks; the same condition to a slightly less degree could be determined 
in the lower extremity. Vomiting. Towards evening deep coma without twitching 
occurred during which the patient died. 

The temperature had always remained normal, except on December 19th, when it 
rose tp 101.3° F. The frequency of the pulse was increased from December 19th on, 
80-100; on December 20th it rose to 105, on the day of her death to 100. The urine 
was always scanty (200-1000), and up to the end free from sugar and albumin. 

The autopsy showed, in the right cerebral peduncle several small hermorrhagio 
foci , one of which affected the nucleus of the oculo-motor nerve (the outermost por- 
tion situated laterally above) and evidently was the cause of the right-sided ptosis; 
another focus was located between the fillet and the foot of the cerebral peduncle 
and thus had caused hemianesthesia and hemiparcsis of the left half of the body. 
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The same as in this instance, vaso-motor disturbances have been ob- 
served also in other cases of peduncular affections. But it has not yet been 
demonstrated whether we may count on ataxia and oil disturbances of the 
functions of bladder and rectum, as should be expected, in a certain local- 
ization of the peduncular focus. 

Finally, as to the diagnosis of affection of the corpora quadrigemina, 
i. e., of foci which are situated more dorsally than those we have just de- 
scribed, it is much less certain than the diagnosis of affections of the cere- 
bral peduncles — primarily because the analysis of symptoms which can be 
applied diagnostically is essentially based upon tumours of the region of 
the corpora quadrigemina, the significance of those symptoms, therefore, 
is greatly restricted as to their value. However, according to the material 
which is in our possession so far, we are entitled to make the diagnosis of 
affection of the corpora quadrigemina at least with a degree of great prob- 
ability. 

Affection of the Corpora Quadrigemina. — Affection of the anterior pair 
of corpora quadrigemina is accompanied with suspension of the pupillary 
reflex to light and with disturbances of vision . Both occurrences are ob- 
vious, according to the anatomical relations (see Fig. 51) ; however, these 
symptoms, especially the disturbances of vision, can under all circum- 
stances be made use of in a localizing diagnosis only when, in the case 
which is to be diagnosticated, no affection of the optic nerve is present in 
the periphery or when no manifestations of a general intracranial increase 
of pressure, i. e., choked disk and its sequences, exist. If to the above- 
named symptoms others are added which point to a focus in the brain, 
especially in the region of the corpora quadrigemina, primarily disturb- 
ances of the oculo-motor nerve, unilateral and bilateral paralyses and es- 
pecially paralyses of isolated muscles which are innervated by the oculo- 
motor nerve (signs, therefore, which allow of an assumption of a partial 
paralysis of the nucleus of these nerves), we may presume that the central 
gray matter of the cavities has become involved in the disease process, and 
the localization of the latter upon the region of the corpora quadrigemina 
thus gains in certainty. A further symptom, which was observed in affec- 
tions of the corpora quadrigemina and which was connected especially with 
an affection of the posterior corpora quadrigemina , is ataxia . Its occur- 
rence is easily explained by the relations of the fillet to the corpora quad- 
rigemina; however, the appearance of disturbances of co-ordination is so 
ambiguous a symptom, which may he caused by affections of the most va- 
rious tracts and centres in the central nervous system, that it is only of 
some value in supporting the diagnosis when the signs of paralysis of the 
nuclei of the oculo-motor and trochlear nerves coincide with the ataxia. 

In general, considering the present state of our knowledge, it is ad- 
visable under all circumstances not to go any further in the diagnosis of 
an affection of the corpora quadrigemina than to assume an affection of 
the region of the corpora quadrigemina upon the coincidence of the alxnre- 
named manifestations. The cardinal point of the diagnosis is always the 
demonstration of paralyses of the muscles of the eye ; if these paralyses 
are total , it points to the fact that the focus is located more towards the 
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pedunculus, whereas upon partial paralysis in the region of the third and 
fourth nerves we should think of localizing the process in a dorsal direc- 
tion towards the corpora qmdrigcmina , which assumption will be sup- 
ported if disturbances of vision and ataxia manifest themselves at the same 
time . 


AFFECT TONS OF THE ANTERIOR BRAIN 

ANATOMICO-PHYSIOLOG1CAL INTRODUCTION 

Anatomical Bemarks. — From the nnteiior wall of the anterior cerebral reside of 
the embryo prows bilaterally the seeondmy anterior brain in the shape of both hemi- 
spheres, which, enlarging consideiahly , cause the remaining portion of the original 
anterior brain to appear located posteriorly and interiorly. This latter portion is 
designated especially as Middle ham (optic thalann). Owing to the fact that the 
optic thulami eincige fiom the lateral walls of the vesicle of the middle brain and 
continue to grow, the cavity (of the ceiebral vesicle), which is located between them, 
becomes, narrowed in a deft-like mannci, the third ventricle of the brain. The base 
of the middle brain, the lloor of the third ventricle (at the base of the brain called 
tuber ciuereum), e\eits interim ly into the infundibulum (to the pointed end of which 
is attached the hypophysis), whereas the roof of the middle biain dmsully is like- 
wise eveited as (epiphysis ccichri) pineal body, which is situated between the tw r o 
thalnmi immediately in ft out of the middle brain (coipnia quadnqvnuna ) . 

As previously stated, the growth of the hemispheres of the brain is dispropor- 
tionately marked, so that they, cuiving at the same time posteriorly and interiorly, 
almost entirely cover the other cerebral vesicles and their products. It is important 
that this growth does not occur (]uitc iinifonuly .it all places. Infeiioily' and later- 
ally the wall of the nnteiior brain thickens inteiiorly into the cavity into a powerful 
structure, the corpus striatum (trunk ganglion). Accordingly, the suitace of the 
brain was slightly restiicted in its giowtli at this place, it has curved inward; this 
is shown in the torni of a deep depression of the surface, the Nylbian fossa , and in a 
portion of brain surface which has become displaced imvaidly, the island (see Fig. 
52). The trunk ganglion in man, on the other hand . is mateiially letarded in its 
growth in compaiison to the hemispheres. 1 . e., to the doisal poition of the wall of 
the autenor ceiebral \csicle (tunica) which inci cases very maikedlv in size. The 
surface of the hemispheies foims numerous folds, the cerebial com elutions, and is 
covered with the coitical layer which abounds in ganglion cells. Besides the cortical 
layer a great many' fibres develop, which either connect the various near and lemote 
portions of the cortex among themselves (“ association fibres"), or extend inwardly 
and inferioily, i. c., towaids the middle brain and that poition of the cential nerv- 
ous system which is situated farther downward (coiona ladiata). The association 
fibres arc nerve fibres which, in the growing brain, do not develop until after biith 
as fibres surrounded by marrow T and which seive to connect various portions of the 
brain cortex and which are regularly used in association processes in thinking, sensa- 
tion and motion. Impoitant fibre tracts of the coiona raduita on their way down- 
ward pass the corpus striatum ; this occurs in such a manner that the latter is thus 
separated into several divisions, the internal of which represents the nucleus cauda- 
tus, the external the nucleus lentiformis ; the white mass of fibres which passes 
between both is called internal capsule , which, in its course through the corpus 
striatum, forms two shanks turning ofT in an angle (knee) anteriorly and posteriorly 
(see Figs. 52 and 5(1). All the al>ove-nunied structures play a prominent part in 
human pathology. 

Of the cavity of the cerebral vesicle there have remained, besides the third ven- 
tricle already mentioned, the two cavities of the hemispheres, the lateral ventricles; 
the communication of the lateral ventricles with the third is brought about by 
Monro’s foramen. If we remove the hemispheres horizontally to both sides at the floor 
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of the longitudinal cerebral fissure, which divides both hemispheres in their entire 
length, a broad white mass of marrow is exposed (centrum semiovale), which con- 
tains such fibres as extend from the cortex downward, forms the roof of the lateral 
ventricles and which in the centre shows the principal transverse communication of 
both hemispheres, the fibres of the trabecula (corpus callosum). If we advance ante- 
riorly downward through the trabecula, we reach the sfpptuin lucid uni, the median 
partition between the ventricles, and more posteriorly the fornix which adjoins the 
hccptuin. The fornix, foiniing the hoiindaiy between the anterior brain and the middle 
brain, rises with its anterior pair of shanks from the eotpora albieantia of the 
thulumus towards the trabecula, to end pnsterioi Iv along the l»ordcr of the hemi- 
spheres in the tempoial lobe, especially in the lower brain. 

Commissures. — Until lateral halves of the brain are also connected, besides by 
trabecular fibies, by various commiswrrs: By the anterior commissure (at the ante- 
rior wall of the thiid ventricle) between the two tempoial lobes, by the commissura 
media and posterior between the two thalami. The commissura media passes midway 
tluough the third ventricle and lepresents a band of gray matter which unites the 
optic thalami ot both sides; the posterior commissuic, finally, a gray fibre tract, is 
situated, as foremost poition of the loot of the middle bi.iin, lindci the pineal gland, 
between the latter and the lamina qiindrigcniina, and is probably connected with 
fibres of the posterior longitudinal fasciculus. 

Corona Radiata Fibre Radiation. — As stated previously, all the fibres which 
extend downward fiom the cortex are called corona ladiata. The fibres radiate fiom 
the cortex either into the thalamus or, past the same, into the previously described 
regions: The pons, cerebellum, spinal coid. The couisc of these, fibres in the bruin 
is ot especial importance for the topieal diagnosis of .ltleetions of the bruin. 

Thalamus and its Fibres. — The thalamus is entered fiom quite various poitions 
of the brain, especially fiom the cortex of the frontal, temporal, parietal and oceipi- 
tal lobes, by libre tiacts which, ciowdcd against the optic thalamus, icpresont the 
so-called stalks of the same. Jn detail they are fibres fiom the region of the ante- 
rior cent ml conrolulion , nspcclnchj of the parietal brain , which end in the ventral 
nucleds of tin* thalamus. They represent the coihcal fillet had. They join those 
fibres of the mesial fillet (see p ) the couise of which was dcscuhcd previously, 
so that we may regal d this entire course of none fibres as a structure of sensory 
neurons. The caudal portion of the thalamus, furthermore, is enteied by libres from 
the occipital Inam which, passing under the inferior parietal lobe, radiate especially 
into the pulvinar and into the lateral corpus geiiiculatum ( cortical corona tadiata ) 
and are connected with the “primary centres of the optic nerve” which aie located 
hole <see Fig. &2). From the tempoial Inam , also, fibres enter tluough the lower 
stalk ot the thalamus into the latter, after having formed the fillet of the cerebral 
peduncle jointly with the fillet of the lentieulai nucleus. Thus we observe that the 
thalamus is the terminal location of quite vanous sensory tracts w'hicli either radiate 
fiom below' fiom the caudal poitions of the central nenous system, or from the latter 
place through ncuton chains extend upward to the cortex. Finally, libre tracts 
w'hicli originate in the *ti link ganglion, in the putamcn and in the nucleus caudatus, 
radiate through the capsule into the thalamus (into the corpora quadrigemina and 
the substantia nigra) “ radio ho sh io-t hula mica *' 

Pyramidal Tract, Pontine Fibres. — Of especial importance, because their course 
and physiological signification have been more minutely investigated, are those fibre 
tracts of the corona radiata which extend downward past the thalamus to the pons and 
into the spinal cord. The most important of these fibre tracts is the pyramidal tract, 
the principal route of innervution ot t'he musculatures of the tiunk and of the 
extremities. Its region of origin is situated in the upper portions of the cortex of 
the central convolutions and of the paracentral lobe. From hero it extends to the 
internal capsule, at which place they become located behind the knee of the capsule 
(Fig. R2, p). From this point they reach the pedal portion of the cerebral peduncle 
and, farther down, in the well-known manner through pons anil medulla oblongata 
into the spinal cord (after previous decussation into the lateral pyramidal tract, 
a small portion not crossed into the anterior column, from here, finally, into the 
anterior horn and into the anterior roots). 
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Located closely connected with the pyramidal tract are the central fibre tracts 
of the motor nerves of the brum ( Fig. 52, nth), of which those of the facial and 
hypoglossal nerves are better known in their course. Both originate, the facial nerve 
slightly less ventral than the hypoglossal nerve, in the lower portion of the anterior 
central convolution (see Fig. 55), then pass over the lenticular nucleus and are 



. A frontal pontine tract; mh , cerebral motoi nerve fibres ;'p, pyramidal tract; region of 
thu sensory tracts ; «/, loops of the lenticular nucleus; ap (nl -f 4), ansa pudunculaiis, loop of flic 
cerebral peduncles; /, frontal thalamus fibres; £, fibres from the thalamus to thu red nucleus; 
8 , lenticular nucleus— tegmental nuliution; 4, temporal thalamuM fibres (inferior stalk of the optic 
thalamus); 5 , fibres from the nucleus cuudutus to the nuclein* luntiformis. 

found in the posterior shank of the interior capsule, near the knee, slightly in front 
of thJ fibre tracts of the extremities (pyramids). The following fibre tracts besides 
the above-named fibres of the corona radiata which pass around the thalamus and 
extend downward from the cortex, are determined: Fibres which extend from the 
cortex of the frontal brain to the pons (Fig, 52, fb) and which end here, respectively 
radiate farther into the cerebellum. They pass, simultaneously with the above- 
mentioned fibres which extend from the cortex of the frontal brain to the thalamus 
( Fig. 52, 1 ) , the anterior shank of the internal capsule. The posterior shank of the 
latter also serves, besides the pyramidal tract, as a passageway for other central fibre 
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tracts, especially for a portion of the tegmental radiation , the fibres of which, emerg- 
ing from the subthalamic region, enter into the most {xistcrior portion of the poste- 
rior shank of the internal capsule and radiate from hero, either directly or after 
they have permeated the inner members of the lenticular nucleus (fit let of the ten - 
ticular nucleus , Fig. 52, a/), to the parietal lobe and to the posterior central convo- 
lution. Associated with the fillet of the lenticulated nucleus extend the formerly 
mentioned stalks of the optic thalamus, i. e., fibres which extend from the temporal 
bfhin to the thalamus. They pass transversely through the internal capsule, as does 
the fillet of the lenticular nucleus, and jointly with the latter they form the fillet of 
the cerebral peduncle (ansa peduncularis, Fig. 52, op) , which embraces the cerebral 
peduncle. Other fibre tracts in the posterior portion of the internal capsule arc: The 
central fibres of the optic nerve and the central fibres of the acoustic nerve and, 
finally, fibre tracts which extend from the cortex of the occipital and temporal lolies 
to the pons (similar to the frontal pontine tract). If we consider, finthcrmore, that 
fibres which extend from the nucleus caudatus to the lenticular nucleus, and also the 
radiatio stiiothalamicn (see above) pass the anterior division of the capsule, it is 
quite obvious to see the enormous quantity of fibres of very different origin and 
significance which is crowded into so small a space, also that affections of the inter- 
nal capsule must lie the cause of extensive interruptions of conduction and, according 
to the seat of the lesion, arc bound to be followed by paralyses in the most varied 
regions of the nervous system. 

Surface of the Brain, Convolutions, Sulci. — The surface of the brain is distin- 
guished by convolutions and sulci w'hich, although varying in number and form, 
3 r et, upon the whole, retain a certain regular type. The most important sulcus is 
the fossa flylni, the oiigin of which has been referred to previously. It separates 
the inferior frontal convolution (third frontal convolution) from the superior tem- 
poral convolution (first tomjioral convolution) ; its upper end is encircled by a con- 
volution of the lower parietal lobe which is called the supramarginal convolution. 
Corresponding to the latter in position and shape another portion of the lower pari- 
etal lobe is demarcated farther back, the angular convolution which curves around 
the upper end of the superior temporal sulcus and which is of a more pronounced 
pathological significance (see Fig. 53). 

At about the boundary between the lower and middle thirds of the course of the 
Sylvian fissure, a short distance from the same, another sulcus commences to ascend 
almost vertically towards the lioriler of the hemispheres, viz., the central sulcus 
(Rolando's fissure). Adjacent to this suleus are two of the most important convolu- 
tions of the brain: The anterior and the posterior central convolutions ; usually they 
do not pass into each other until upon the mesial surface of the hemispheres (see 
Fig. 5*1) in the paracentral lobule. The posterior cent nil convolution passes poste- 
riorly and superiorly without boundary into the superior parietal convolution and 
the latter, upon the mesial surface of the hemisphere, into the pvwcunrus , which in 
itself represents the widened posterior upper end of the gyrus fornicatus. Poste- 
riorly upon the mesial smface of the hemispheres the prsrcuneuH is connected with a 
wedge-shaped lobule the point of which is turned fnrwnid, viz., the cuncus, which 
passes directly into the first occipital gyrus. Figs. 53 and 54 will facilitate the find- 
ing of the above-named most important cerebral fissures and convolutions, also of the 
position of the other details of the surface of the brain which we do not intend to 
mention. But we shall briefly refer to those facts which have recently become known 
regarding the finer structure of the cortex of the brain, because they are of impor- 
tance to judge the physiological and pathological relations and probably will become 
of still greater significance in the future. 

Histology of the Cortez. — The cortex of the cerebrum contains, Iwsides the neu- 
roglia with its cells, a labyrinth of fine nerve fibres and ganglion cells of varying 
calibre. The largest of the latter, the so-called “ large pyramid cells,” arc not situ- 
ated immediately below the pia, but in the deeper zones of the coitex: alxive and 
below the cortical layer containing them there are smaller ganglion cells which partly 
are also pyramid-shaped. From all these nerve cells offshoots arise with a charac- 
teristic course in a similar manner os has been depicted when discussing the condi- 
tions of the nerve cells of the spinal cord, i. e., two kinds of offshoots emerge from 
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the various colls: Dendrites and the delicate axis-cylinder offshoot (“trunk off- 
shoot which in its often extensive course sends forth numerous collaterals. The 
latter and also the collaterals terminate in arlsirescent fibre formation, thus further 
being able to encircle nerve cells and to come in contact with them. The apposition 
of various neurons (cell — axis-cylinder offshoot — aiborescont fibre formation) to one 
another renders a continuous, far-reaching nerve conduction feasible. 

In the cortex ot the brain, particularly, dendiites with enormously abundant side 
brunch lets extend from the pyramidal cells to the sill face ot the cortex as lar as 



Fin. r>3 — Lateral Vu-w «»k tiie JIkvin with (’onvulcthinh ani» Fi-m'res. 


below the pin. The processes of tin* trunk, on the other hand, extend dowmvard, i. e., 
towards the medullary layers and b\ libre formation come in conducting contact with 
deep-seated nerve cells which aie situated in the ccntial licivous system. The deep- 
est portions of the cortex also contain, besides the above-described ganglion cells, 
numerous multipolar ganglion cells, the trunk pioeess of which, attei a short course, 
terminates in fiee fibrilhe in the cortex. The most external zone of the cortex, finally, 
wliieh is adjacent to flu* pia, is enteicd by fibres which are, to a great extent, sur- 
rounded by medullary sheaths and which do not originate in the ganglion cells of the 
cortex, hut W'hicli must radiate directly from the medullary layer and originate in 
remote ganglion cells; they may possibly be regarded as terminal organs of sensory 
fibres. This most external zone of the cortex also contains, besides the last-named 
fibres and the dendrites of the pyramidal cells, various other ganglion eells, the axis 
eylindeis of wliieh usually run in a tangential direction (“tangential fibres”). We 
see thus that, the cortex is distinguished by nil enormous number of cell processes 
and fibre ramifications which come into contact with each other, and it is, therefore, 
more than probable that the degree of intelligence depends upon the abundance of 
fibres in the cortex. In fact, according to the most recent investigations w r o may 
assume that the cortex of the brain becomes more abundant with fibres in the course 
of life, that the fibres, if more frequently brought into use, become covered with 
marrow mid serve ns association tracts to connect different cortical portions with 
each other nnd to combine our impressions among each other and to utilize them 
mentally. They are destroyed in certain forms of mental disturbance, an has been 
demonstrated at present, first flic tangential fibres and later also the fibres of the 
deeper layers, and tlieir place is taken by proliferated glia masses. The descending 
fibres in their entirety form the corona radiata, the specified composition of which 
has been explicitly described. 
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Centres of the Special Senses, Association Centres. — The findings of Flechsig, 
which were obtained recently, are of the greatest importance; according to them, 
the development of medullary sheaths regularly commences considerably earlier in 
certain portions of the cortex of the brain than in other cortical regions. Flechsig 
distinguishes thicc kinds of regions, according to the time of development: (1) 
“ Pnnwrdial regions” in which the development of marrow forms even before 
With; (2) “ tenninal regions” in which maturing of the fibres does not set in 
until considerably latci, not before the second or fourth month after birth; and 
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(3) “ intermedia /// legions” in which the development of marrow begins during the 
period between tluit ol the piiinoidial and that ot the terminal regions. The pn - 
numhat legions arc essentially ” pm j* chon cenhis in that from them emerge 
well-developed corona nuliat a iilnes, which connect the respective portions of the 
coilex with peiipheial terminal oigans {sensing entires ), whereas in the terminal 
regions we must look for “ association centres ” (see below), in which no corona 
radiata develops or in which projection fibres, winch may have isolately developed, 
are insignificant in companion to the association Iilnes. Such association centres 
can surely be assumed in the liist and second frontal com ohit ions, in the lower 
parietal convolution, the second and fluid temporal convolutions, the centre-piece of 
the angular convolution and in a pnition of the gyms foinieatus. Projection cen- 
tres, on the other hand, are: The ccntial convolutions, the fiist. occipital convolu- 
tion with the cuncus, the uncinate gyrus, the cornu Ammonis, the middle third 
of the gyrus fornicatus and the centre of the lirst teni]>oial convolution. To these 
arc udded the early matui ing poitions of the intei media ly regions which should 
also lie eonsideied centres of special sense, like the font of the first frontal convolu- 
tion, the foot and the orbital portion of the third finntal convolution, the subnngular 
gyrus, etc. Late maturing poitions of the intermediary regions arc cortical por- 
tions which border upon a sensory centre and arc connected with the latter by 
nrciforin fibres, "the liorder zones of centres of sense” (Flechsig), which should 
be counted as association centres, such ns the insula, the pra'cuneiiN etc. 

Even if this classification of cortical regions may be considerably supplemented 
and changed in the course of time by further anatomical investigations and clinical 
experience, it remains the undisputed merit of Flechsig to have opened a new path 
in this field and to have established a solid foundation. 

The mechanism of association is rendered possible by fibres which extend from 
convolution to convolution, and, furthermore, by long tracts of association fibres 
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which connect remote cortical regions with each other. Of these we wish to 
name especially: The inferior longitudinal fasciculus, which connects the temporal 
lobe witli the occipital brain, the superior longitudinal fasciculus, the fibres of 
which also extend from the temporal lobe to the cortex of the parietal and frontal 
brains, the fasciculus iincinntus, extending below the insula forward into the most 
ventral portion of the frontal lobe, and, finally, the numerous trabecular fibres which 
radiate from one hemisphere into the other. 

In spite of the enormous number ot cell processes and fibre ramifications, yet 
direct commu mentions of individual cells with others cannot be observed with cer- 
tainty, but, instead, always only contact of separate neurons among each other, 
so that the general law may be proclaimed that each individual nerve cell occupies 
an isolated independent position in the system . 

Physiological Facts. — A great many physiological experiments have been made 
regarding the function of the individual portions of the anterior brain, and still 
larger is the amount of experience gained at the bedside and at the autopsy table, 
according to which definitely localized small foci of disease were regularly con- 
nected witli a loss of certain functions. After the fundamental discovery of Broca, 
that the affection of a certain area of the surface of the brain, especially of the third 
left frontal convolution, was followed by aphasia, had undisputably proved the 
connection of certain functions of the brain witli certain districts of the brain, it 
was first discovered, in 1870, by Fritseh and Hitzig, that the cortex of the brain 
of animals contains certain circumscribed areas the stimulation of which causes 
the contraction of certain muscle groups. Since this time physiological investiga- 
tions have not ceased, by experimental irritation or by destruction of individual 
territories of the brain, to elucidate the physiological function of the latter.. Al- 
though wc do not mean to deny that the results of experiments in this realm of 
investigation were not always of a uniform character and that their explanation 
is connected with gieat difficulties, it may be considered as demonstrated, on the 
other hand, according to the very considerable material which was furnished by 
anatomy, physiology and pathology during the last two decades, that the possibility 
of a localization of the functions of the brain actually exists and that this funda- 
mental idea must always be considered by the clinician in the diagnosis of diseases 
of the brain. The latter is the more necessary, bccuuse simple conclusions, drawn 
ftoni facts found in the animal upon the function of the human brain, arc not 
quite permissible in this regard, but the foundation of our views regarding the 
individual functions of the normal brain must always and primarily be obtained 
from cluneal observations; but these latter will be the less ambiguous the more 
they refer to small areas, limited to ceitain districts of the surface of the brain 
and which, according to their anatomical nature, preclude any irritation of adja- 
cent districts. We must become aware of the fact that cases which are suitable 
for unobjectionable conclusions, are great rarities, and we could conclude, accord- 
ingly, that the time has not arrived as yet to proceed Iocalizingly in the diagnosis 
of cerebral affections. This standpoint, however, would be wrong, in my opinion, 
not only because the respective material already is large enough to permit of a 
localizing proceeding which can actually be accomplished in a satisfactory manner 
in the majority of cases, which is shown by autopsies, but also because the endeav- 
our diagnostically to connect losses of function with an affection of certain cortical 
regions, promotes investigation in general, — it is true, only on condition that the 
diagnostician, in comparing the result of the autopsy with the symptom-complex as 
observed inlra ritam , retains the standpoint of logical conclusions and calm self- 
criticism. Accordingly, we shall only briefly mention the most important facts of 
physiological results obtained from animals, but we shall discuss exhaustively that* 
material which was gained by observation of patients and which can be utilized 
in diagnosis. 

Psycho-motor Cortical Areas . — Electrical and chemical unilateral irritation of 
certain portions of the, denuded surface of the brain causes , as was first shown by 
the celebrated experiments of Fritseh and Hitzig, manifestations of movements in 
the region of distinctly defined muscle groups of the opposite half of the body . 
These* regions of the cortex may be regarded as psycho-motor cortical areas (“cen- 
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tree”), i. e., as areas which, in intended movements, are especially intensely stimu- 
lated by the will; in the dog they are situated in the primordial convolutions, 
in the neighbourhood of the fissura cruciata. Lowering of the temperature of 
the cortex of the brain, narcosis due to the action of chloroform, chloral, alcohol, 
morphine, etc., great losses of blood, apmra and asphyxia reduce the irritability of 
the “centres.” Extirpation of the cortex abolishes, after a few, about four, days, 
the irritability of those iibres of the corona radiata which emerge from the respective 
area of the cortex, obviously owing to the severing of the iibres from their cortical 
ganglion cells; for the same reason a secondary, descending degeneration of the 
respective niotor-tibre tract takes place fiom the injured area of the cortex. On 
the other hand, the extirpation of those “ centres ” does not lead to complete paraly- 
sis of the extremities in animals, but only to a more or less temporary weakness and 
awkwardness in the use of the same. This fact appears plausible if w r e assume 
that, upon a crippling of the customary means of innervation, the difficulties of inner- 
vation can be partially equalized by more extensive utilization of the remaining loco- 
motor-fibre tracts, or that the greatest portion of the respective muscular move- 
ments takes place only rcflexly during the time after the lesion. In organisms, the 
intelligence of which is more highly developed, in which, therefore, the muscular 
movements are more exclusively influenced by the will, and in which those icllexly 
caused movements become subordinate to the voluntary movements, paralyses which 
are the consequence of cortical destruction, are actually much more intense and 
more persistent. This is particularly the ease in quadrumami and in man; here 
pcimancnt paralyses may occur after total destruction of some portions of the 
cortex, and, indeed, in these eases especially those movements a re # permanently lost 
which are acquired slowly and which have been permanently placed under the 
control of the will. 

The motor sphere in the surface of the human brain is represenUd by the tioo 
central convolutions and by the paracentral lobule (which probably are supple- 
mented by the posterior portions of the frontal convolutions). Most basal in the 
central convolutions lies the cortical area of the hypoglossal and facial nerves (see 
Fig. 55), towards the centre than for the upper extremity and, finally, uppermost 
and in the paracentral lobe that for the low'cr extremity. According to the results 
which were recently obtained, especially by English surgeons, with a weak faradi- 
zation of the motor sphere of the human brain suifaee, attempted for diugnostieo- 
tlierapeutic purposes, it lias even become probable that the various cortical innerva- 
tion districts in man are still much more differentiated, therefore, for instance, 
isolated movements of the thumb can be caused by a small eii cumseribed area of the 
posterior central convolution. In gtneral , the motor sphere of one half of the 
brain governs the movements of the opposite half of the body. Hut this evidently 
docs not apply to those movements which usually or always are executed bilateiatly. 
Thus it has been demonstrated for the recently discovered centres of the movements 
of eating and phonation that, upon unilateral irritation of the same, the move- 
ments of eating, respectively the adduction of the \oeal coids, always occurs bilat- 
erally. If, conversely, n unilateral extirpation is made of the phonation centre 
w'hich is situated in the most anterior portion of the anterior central convolution at 
the foot of the third frontal convolution (Fig. 55), i. e., if the cortical region for 
the adduction of the vocal cords (a cortical region for the abduction is not found as 
yet) iB destroyed, no paralysis of the vocal cords takes place, liccuuse the centre of 
the other half of the brain interferes vicariously for the extirpated one. 

The conscious , voluntary irritability of the motor tracts is dependent upon the 
intactncss of the cortical centres , whereas, it is true, as is scarcely necessary to 
emphasize, the motor centres which directly influence the peripheral nerves, arc 
located farther down in the central nervous system, i. e„ correspond to certain 
masses of ganglion cells which are interspersed from the middle brain down into 
the spinal cord. These ganglion-cell masses are superiorly connected with the 
respective cortical centres by meduPary radiation arranged in a certain direction 
(linking of the central and peripheral motor neurons). 

More pronounced irritation of the motor areas of the cortex causes convulsive 
muscular contractions, in fact actual epileptic attacks , and, indeed, the convul- 
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sion« take place first in that portion of the body which, according to experience, 
1 m* longs to the region of innervation of the respective (irfitated) centre, and only 
then, progressing locally, they pass from centre to centre without omitting any 
intervening portion. Later on the spasms pass from the contralateral to the other 
half of the body and here, also, take place in the regular order. If a cortical 
area is extirpated experimentally, that portion of the body which is innervated by 
the latter will be passed over by the spasm in an epileptic attack. 

Psycho-sensory Areas of the Cortex; Centres of Special Senses. — The investiga- 
tions of II. Munk and others have taught, furthermore, that, besides cortico-motor. 


Gyrus centralis 

anterior posterior 
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eorheo-sensory centres should also be assumed to be piesent in the cortex of the biain. 
The destiuction of cortical areas representing such centres is the cause that an irri- 
tution of sensory nenes which originates at the opposite side is no longer observed at 
all or can no longer be explained in the proper manner. If the latter is the case, we 
speak of “ psychical blindness,” psychical deafness,” etc.; i. e„ the images of optical 
or acoustic memory lm\e been lost in consequence of eoitieal lesions, so that the 
respective impressions of the special senses can no longer be associated with former 
impressions and thus not be utilized psychically. The cortical acuity of vision, 
connected with the retina and with the primary opticus centres by (Jrat iolct’s radia- 
tion of vision, may with certainty be ascribed to the occipital brain , and, indeed, the 
first occipital convolution should be considcicd as the sense centre of the visual 
sphere, i. e., as the first place of reception of visual impressions. The sense ventre 
for imjyrcHHions of hearing should be looked for in the first temporal convolution, 
whereas the localization of the centres for tactile impressions and also that of the 
Hensations which bring alamt the conception of position should be referred to the 
central convolutions, and portions of the gyrus fornicatus may possibly serve os 
centres for the sensations of pain. 
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As association centres for these various individual qualities of sense convolu- 
tions may Ik* assumed which are adjacent to the respective sense centres ( 41 border 
zones”), thus for the muscular and tactile senses those regions which border upon 
the central convolutions; association centres for the sense of hearing are the second 
and third temporal convolutions, for the sense of vision undoubtedly the second 
occipital convolution. The fact that the association centres connect the sense 
impressions among each other, enables the human brain to utilize the latter men- 
tally; tlieir destruction is followed by disturbances of association, and thus altera- 
tions and detects of the entire sensory system and of the intelligence may be 
expected. 

It is of some importance pathologically that Landois and Kulcnhurg have dis- 
cos ered in the cortex of the brain, within the region of the central convolutions, a 
thermic ernhe , the destitution of which causes a rise of temperature of the contra- 
lateral extremities (possibly also an increase of heat production), which persists for 
days or months, wheieas the iiritation of this centre is conducive to vascular con- 
traction, lowering of the temperature of the respective extremities and increase of 
blood pressure. The thcrnucally active vaso-motor fibres which emerge from these 
centies extend downward thinugh the internal capsule. 

The iiritation, respectively desti uetion, of the corona uuhatn ftbirs which emerge 
from the above-named centres and which converge downwaid, causes, according to 
the size of the aflccted portion in the medullary layer, more or less extensive irrita- 
tion or paralysis of the coi responding peripheral innervation district. It will not 
be necessaiy lor us hen to enlarge upon these facts, inasmuch as we refer to the 
previously described anatomical relations. 

Basal Cerebral Ganglia. — Hut we shall briefly mention the significance of the 
basal ijunaUa of the cerebrum. The corpus striatum serves almost exclusively as a 
passageway for a very considei able mass of corona radiata fibres which originate 
in the eoitcx ot the cerebrum and for the greatest poition perforate the corpus 
stiiata, m the form of the internal capsule. So soon as the latter is also affected 
in lesions of the corpus striatum, extensive motor and sensory disturbances of func- 
tion must be the consequences. The lesion of tin* lenticular nucleus and of the 
caudate nucleus itself does not produce any disturbances of function which at pres- 
ent can be positively determined, although there cannot be any doubt, that, from 
the caudate nucleus ns well as from the putaiuen (similar as from the cortex of the 
brain), coioiia radmta fasciculi emeige which permeate the internal capsule and 
enter into the thalamus, furthermore into the corpus subtlialamicum and into the 
substantia nigra. A lesion of the tegmental fibres (see Kig. .V2, It), which extend 
to the cortex of the cerebium and permeate the lenticular nucleus from below up, 
may possibly cause an ultci.tl inn of the muscular sense in the conti ul.itcial extiemi- 
ties, which has been observed after injuries of the corpora striata. Disturbances of 
deglutition, which me observed in a fleet inns of the corpora stiiata, especially of the 
putamen, also render it probable that the last-named structures contain the centre 
of deglutition. 

Our knowledge icgurding the function of the optic thalami is a little better; 
it has recently been more elucidated, especially by the extensive experimental inves- 
tigations of Bechterevv. Aceoiding to the views of the latter author, the optic 
thalami are centres of movement, h t v means of which so-called reflex morrments of 
expression" are executed, i. e., movements which, for the expression of sensations 
and mental emotions, are made by animals even after removal of the hemispheres 
of the cerebrum. They are more or less completely absent if the optic thalami are 
destroyed isolatedly, i. e. f movements of expression, which are called forth by psychi- 
cal impulses or effects, and also those which are brought about retlexlv by irrita- 
tion of sensory nerves, will then no longer be produced in any manner whatever. 
Besides, choreic movements sometimes occurred in Bcchtercvv’s experiments on dogs 
after injury of the optic thalami. Whereas the posterior layeis of the optic 
thalami, especially the pulvinar, contain one of the so-called primary opticus cen- 
tres (see above, p. <127 ), the anterior portion of the thalamus contains, according to 
Bechterew r , a centra for the movements of the urinary bladder , which, through a 
special bundle of fibres, is in connection with the cortex of the cerebrum, and the 
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irritation of which is said constantly to cause contraction of the bladder. The 
optic thalami may also contain, according to Hechterewj special centres for the 
contraction and relaxation of the small and large intestines. 


CLIN1CO-DIACNOSTICAL PRELIMINARY REMARKS 

Topico-Diagnostical Points of View of Affections of the Anterior Brain. 

— If we place ourselves upon the above-described anatomico-pliysiological 
basis, and if we also consider, above all, the so far available material of 
clinical observation and of autopsies, we thus obtain the view-points which 
must guide us in the topical diagnosis of affections of the cerebrum. 

Affection of the Optic Thalami. — In connection with what has just 
been stated regarding the functional significance of the optic thalami, we 
mean first to discuss the symptoms which may be utilized in the diagnosis 
of affections of the optic thalami. The symptoms of motor paralysis , 
which are frequently observed in these diseases, arc not the effect of the 
affection of the, optic thalami proper, but they are due to the action of the 
same upon the adjacent internal capsule or the cerebral peduncle. The 
same is the ease with anesthesias which occur in these affections as soon 
as a pressure upon, or an extension of the lesion to, the lowest portion of 
the internal capsule takes place. However, this explanation of the occur- 
rence of ansesthesia is not sufficient in a small fraction of the cases; in 
these we must derive the contralateral anesthesia directly from the action 
of the malady of the thalamus, which fact, in view of the radiation of 
numerous sensory fibre's, especially of fillet fibres, into the optic thalamus 
(see Kig. 50), cannot meet with any anatomical objections. But these 
fibres arc evidently rarely affected, because in quite a number of diseases 
of the optic thalami there was no sensory disturbance whatever. If, there- 
fore, unilateral motor paralyses can never, and hemiamrsthesia only very 
rarely, be referred to thalamic foci, and as, in the latter ease, the unilateral 
sensory paralysis is, of course, not at all characteristic of an affection of 
the optic thalami, yet there exist certain symptoms, the presence of which 
points directly to such a disorder and renders the diagnosis possible. 
These are: (1) Peculiar motor-irritation symptoms, which manifest them- 
selves either as tremor or as athetosis or hemichorea and ataxia; they have 
been repeatedly observed in affections of the optic thalami. As choreic 
movements also occurred sometimes in the test animals upon experimental 
lesion of the optic thalami, we are, in my opinion, still more entitled to 
assume a direct connection of such anomalies of movement with affections 
of the thalamus and also to utilize their presence in the diagnosis of the 
given case. Of greater importance is (#) the occurrence of disturbances 
of vision in the form of contralateral homonymous hemumopia . This 
condition may be expected if the lesion affects the posterior third of an 
optic thalamus and especially the posterior interior portion of the thala- 
mus, i. e., the region of the primary optic centre which is situated in the 
optic thalamus. But the most important symptom, because pointing di- 
rectly to an affection of the optic thalami, is (3) the abolition of 1 the 
movements of expression on the opposite side of the face upon psychical 
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emotions. If the voluntary innervation of the facial nerve is retained in 
such cases, this condition is in favour of an isolated affection of the thala- 
mus if the latter seems probable in other respects also. It is true, the 
opposite condition is of much more frequent occurrence : Abolition of the 
voluntary innervation of the region of the facial nerve, but undisturbed 
movement of the muscles innervated by the facial nerve upon emotions. 
Such patients, therefore, can laugh only involuntarily, not, when ordered 
to do so; this condition is found in the most varying cerebral affections 
with interruption of the usual tract of the facial nerve innervated by the 
will, and in such cases we may exclude an affection of the facial fibres 
which govern the involuntary (affective) movements of the face and which 
are located in the optic thalamus and in the tract of the tegmentum of the 
cerebral peduncle (see p. 473). Hut if, on the other hand, the voluntary 
and the involuntary laughter are both abolished at the same time, it is a 
question of an interruption of conduction of both tracts of the facial nerve 
by one focus or in such a manner that the focus has injured one facial- 
nerve tract directly, the other indirectly. In future cases of affections of 
the thalamus we shall have to observe also, in view of the most recent dis- 
coveries of Jlecliterew, the condition of the bladder and intestinal move- 
ments. 

Foci in the lenticular Nucleus and in the Caudate Nucleus. — While, 
accordingly, the diagnosis of affections of the optic thalami is possible un- 
der favourable conditions, ire are without any diagnostic points of support 
in recognising foci which are strictly limited to the component structures 
of the corpus striatum . the lenticular nucleus and caudate nucleus . It is 
true, contralateral hemiplegias have been observed in cases of this charac- 
ter; but they were, if they existed at all (thus especially in processes with 
acute onset), always of a transitory, indirect nature, so that the diagnostic 
postulate of Nothnagel: “If after an apoplectic insult permanent hemi- 
plegia remains, the latter cannot he restricted to the lenticular or caudate 
nucleus alone M under all circumstances remains in force. Contralateral 
athetosis existed in a case of Lawlouzy of an exclusive affection of the len- 
ticular nucleus; hut as this observation is, according to my knowledge, 
without any other analogy in the literature, it is, for the time being, of 
not much use for diagnostic conclusions; we shall later on refer to the sig- 
nificance of athetosis, hcmichorea, etc., in the diagnosis of affections of the 
capsule. In cases of genuine affection of the nuclei in the corpus striatum 
we must pay particular attention, for reasons previously stated, to eventual 
alterations of the muscular perception and to disturbances of deglutition. 

Foci of the Internal Capsule — Motor Disturbances. — Of incomparably 
greater importance is the implication of the internal capsule, an affection 
which occurs quite often, which represents the most frequent focal dis- 
ease of the brain in general and which is usually easily diagnostieablc. 
The most striking and frequent symptom of capsular foci is a contra- 
lateral hemiplegia, i. e., the unilateral paralysis of the arm and leg and 
partly also of the trunk, of the facial and hypoglossal nerves. Regarding 
the various paralyses it should be stated in detail that paralysis of the hy- 
poglossal nerve is limited to a deviation of the tongue towards the side of 
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the paralysis ; permanent slight dysarthria is rarely connected with it. Of 
the facial nerve only the lower branches, i. e., those which supply the 
mouth and the checks, the upper branches of the facial nerve, for the 1 or- 
bicularis palpebrarum and frontalis muscles, remain functionally intact . 1 
Arm and ley arc always paralyzed tuyetber, because the fibres of the upper 
and lower extremities are crowded into so narrow a space in the capsule 
that an isolated affection of the fibres of one extremity (a monoplegia) will 
scarcely ever take place. Of course, the occasional occurrence of a mono- 
plegia due to a capsular focus is conceivable, after it has been demon- 
strated that the fibres of the lower facial nerve, which are adjacent to the 
fibres of the extremity in the capsule, can be affected isolatedly by a cap- 
sular focus, and, likewise, the latter alone without involvement of the 
fibres of the facial nerve. However, these are all rare occurrences which 
should be considered only under \cry exceptional circumstances. A per- 
manent paralysis of the extremities is quite commonly followed, after weeks 
and months, by a contracture of the paralyzed members; a complication of 
hemiplegia with hrmichorea or bemiathetosis is of much rarer occurrence. 
As previously stated, these anomalies of movement are found in foci of 
the optic thalami; but they are also met with in affections of the internal 
capsule without simultaneous involvement of the optic thalami, but always 
only when the posterior part of the internal capsule had been affected. If, 
therefore, wo find (post- or pre-hem iplcgic) chorea besides hemiplegia, we 
may think of an affection of the posterior portion of the internal capsule if 
other symptoms of an affection of this part, especially cerebral hemian- 
esthesia, to which we shall refer presently, are simultaneously present. 
Whereas in hemiplegias which occur in consequence of a focus in the in- 
ternal capsule paralysis of the hypoglossal and facial nerves is very com- 
monly found (the latter almost without exception), the other cerebral 
motor nerves always remain free trom paralysis in this affection; it seems 
that their cerebral tracts lia\e nothing to do with the fibre tracts in the 
internal capsule 1 . But it should he understood that the aboxe-named motor 
disturbances are found only when the focus is located in the anterior half 
of the posterior shank of the internal capsule. 

Sensory Disturbances in Affections of the Capsule . — Disturbances of 
sensibility are often observed in capsular affections. In such cases it is 
the question, primarily, of a bemianwsthesia . The latter may be transitory 
(as transmitted focal action) or permanent, in which case it forms an 
important factor for the localization of the focus in a certain part of the 
capsule, i. e., for the assumption that the posterior third of the posterior 
shank of the capsule is affected. If we examine more minutely into the 
character of these persisting liemiamesthesias, wo find that the sphere of 
Kcnjjbility of the entire skin has become affected, i. e., face, trunk and ex- 
tremities and, besides the skin, the mucous membranes are amvsthetic, and, 


x The dissociation of the fibres of the facial nerve above the facialis root (see 
p. 600) into a superior and an inferior facialis tract is an undoubted fact. But 
the course of the former in the corona radiata is not determined as yet, neither is 
the cortical centre of the superior facialis nerve ascertained. 
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furthermore, that the various qualities of perception, viz., pressure, per- 
ception of temperature and also muscular perception, are uniformly de- 
stroyed. The condition of the reflex irritability varies: The skin reflexes 
(especially the cremasteric reflex) are, as a rule, at least diminished or 


entirely lost on the affected 
side, the patellar reflex , on 
the other hand, is increased 
in all older, but also in quite 
recent cases — owing to its 
“ reflex inhibitory fibres,” the 
course of which runs with the 
pyramidal tract. The higher 
organs of sense are also, at 
least in the majority of cases, 
implicated in the sensory dis- 
turbance, because* their ((Mi- 
tral fibres, although sepa- 
rated from the fibres of 
cutaneous sensibility, yet in 
close proximity of the latter, 
extend through the lowest 
portion of the posterior 
shank of the capsule: Taste, 
smell, hearing may be re- 
duced or abolished on the 
paralyzed side, and homony- 
mous hemiopia (of course, 
with ncgatiu* ophthalmo- 
scopies! finding) has been 
observed repeatedly. If the 
focus affects solely the most 
posterior parts of the poste- 
rior shank of the capsule, it 
may occur that the motor 
hemiplegia, which was orig- 
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mains permanently. 

Vaso-Motor Disturbances oceur in affections of the capsule the same as 


in foci in the cerebral peduncles and* in the pons. They consist, at least 


in recent cases, in an increase of temperature of 1J° P. on the affected 
side compared with the healthy side. The skin of the paralyzed mem- 
bers may then bo reddened and, especially under the influence of cold, be- 
come more rapidly cyanotic, it may also be (edematous and perspire more 
than that of the healthy side. The above symptoms become, in rare cases, 
associated with such us are dependent upon a paralysis of fibres of the cer - 
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vical sympathetic nerve : Narrowing of the interpalpebral fissure, reced- 
ing of the bulb into the orbit and narrowing of the pupils. Acute (ma- 
lignant) bedsore is also, although rarely, observed in affections of the 
internal capsule. Yaso-motor disturbances arc met with in association 
with hemiplegia, more rarely with hemiamesthesia ; in some cases they do 
not occur at all. The position of the vaso-inotor fibres in the internal cap- 
sule is not yet quite ascertained (the region of the vaso-motor fibres in 
Fig. 5(5 is, in keeping with the usual assumption, drawn in the posterior 
shank of the internal capsule between the territories of the motor and sen- 
sory fibres). 

Position of the Various Fibre Tracts in the Internal Capsnle. — The above dia- 
gram Fig. 50 will aid us in obtaining a clear conception of the position of the various 
fibre tracts in the internal capsule and their relations to one another, if we start 
with the fact that the foot of the cerebral peduncle, entering between thalamus 
and corpus striatum, becomes the internal capsule, we shall have to find again in 
the latter at first those fibre tracts which constitute the foot of the cerebral pedun- 
cle. They are actually found here in the same order as there; only we must assume 
that the fibre tracts of the pes pcduneuli rotate in such a manner that the fibres 
which are situated most medially in the foot of the cerebral peduncle, turn ante- 
riorly, whereas the lateral ones become the most posterior in the internal capsule. 
The latter itself is composed of two shanks which meet in the “knee.” 

The anterior shank contains: The frontal tracts to the thalamus (anterior stalk 
of the optic thalamus) and the frontal pontine tracts. 

The posterior shank contains: At the knee the central fibres of the lower facial 
nerre and the fibres of the hypoglossal nerve ; then comes the (extremity) pyramidal 
tract and posteriorly adjacent to the same probably the vaso-motor (and thermic) 
fibre tracts. Farther posteriorly follows then, appioximately corresponding to the 
posterior third of the posterior shank, a convolution of sensory fibres (“carrefour 
sensitif”), namely: The tegmental radiation, the radiation of vision, fibres of the 
olfactory nerve and the fibres of the acoustic nerve w r hich extend to the temporal 
brain. Through the most posterior part of the capsule radiate, furthermore, the 
temporal corona radiata fibres of the thalamus wdiich form the lower stalk of the 
optic thalamus (see Fig. 52, 4) and the tern poro-ocei pita 1 pontine tracts. 

It goes without saying, considering such a great abundance in the internal cap- 
sule of important fibre tracts which are functionally most different, and all of 
which appear to be situated together within the internal capsule and for the greatest 
part upon the posterior shank, that, according to the situation of the focus, very 
varying clinical pictures will result. If, nevertheless, such is not the case, and, on 
the contrary, a flections of the corpus striatum show a certain uniformity of the 
Hymptom-complex, it is caused simply by the fact that, owing to the crowding of 
the fibre tracts, even small foci are bound to injure the various fibre systems simul- 
taneously, always, however, in such a manner that in the given case, according to 
fiosition and size of the focus in the internal capsule, owe tract appears to be more 
affected than the other or, in very small foci, one single tract alone may be in- 
volved. The diagram of Fig. 5fi may be of some help in the topical diagnosis of 
such cases. 

• Pathological foci which are situated in the cortex of the brain are de- 
cidedly rarer than the foci in the corpus striatum. However, since phy- 
sicians, stimulated principally by the phj’siological discoveries regarding 
the function of the various portions of the cortex, have recently devoted 
an increased amount of interest to affections of this portion of the brain, 
the number of published cortical foci has become greater and their diag- 
nosis in relatively many cases feasible. 
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Foci of the Occipital Cortex. — Cortical foci in the occipital convolu- 
tions do not cause motor paralyses nor convulsions, but disturbances of 
vision have often been observed in foci of the occipital cortex, which is 
quite conceivable according to the distinct physiological relations of the 
occipital brain to the process of vision. To conclude from clinical expe- 
riences, it appears probable that foci of the occipital cortex in the first 
occipital convolution and in the cuneus connected with the latter, cause 
contralateral homonymous lie miopia (bilateral lesion of these cortical areas 
naturally causes total blindness), without any ophthalmologieal changes 
being demonstrable at the same time, provided that they are not produced 
incidentally by certan causes as, for instance, choked disk by a tumour. 

If the focus is located in other portions of the occipital brain, espe- 
cially in the anterior portions of the occipital brain, situated upon the 
outer surface of the brain (especially in the second occipital convolution), 
which nmv be considered as optic-association centres, psychical blindness 
manifests itself (see p. i. e., those processes of consciousness appear 

to he dijdurbed which render the recognition of subjects possible. The 
optic pictures of memory are entirely or partly tost: it appears, therefore, 
although the objects are fully seen, difficult or impossible to explain them 
correctly with the aid of the sense of vision. 

Foci of the Parietal Cortex. — Foci of the parietal convolutions like- 
wise do not in themselves cause motor paralyses; hut the parietal brain 
may be considered the area of reception of numerous sensory impressions, 
for tactile perceptions as well as for stimulations of muscular perceptions; 
a connection of the cerebellum through the thalamus with the parietal 
brain also appears at least probable. Thus it becomes conceivable that 
licmiamvsthesia and disturbances of muscular perception with ataxia de- 
pending upon tlu* same*, were observed in foci of the parietal brain. 

Lnndnuzy anil WVmicKo lia\o recently maintained that the infnior parietal con - 
volution is the eentie fnr conjugate movements of the eyes, the lesion of which is 
followed hy conjugate deviations to the affected side as a symptom of paralysis. 
Wernicke diagnosticated at the time, hy reason of this svmptnin. in a case of soften- 
ing of the interim parietal com ol lit ion. the seat of tlu* focus eoirectly, and 1 suc- 
ceeded recently in making the same diagnosis in a case of cerebral hu*i nor r huge 
in the corpus striatum with extension of the focus to the inferior parietal convolu- 
tion, in which, besides the hemiplegia, a cons tan l Ip peimstinq conjugate deviation 
of the eyes town ids the focus and a very pronounced eontralateial paralysis of the 
superior branches of the facial neive existed. It is still questionable whether, to 
account for the movement of the upper eyelid, a motor aioa of the cortex, the 
lesion of which would cause contralateral ptosis, may be considered to be present in 
the superior parietal lobe. 

Foci of the Central Convolutions. — Foci in tlu* central convolutions 
uml in the paracentral lobe arc tlu* most frequent local affections of tlu? 
cortex. It may be considered certain at present that motor disturbances 
which originate exclusively in the cerebral cortex, depend upon a lesion of 
tlie central convolutions and of the paracentral lobule, and it may he pos- 
sible that paralyses wliiili are brought about solely by affections of those 
parts of the cortex, arc permanent ones, with secondary contractures and 
secondary degenerations. The paralysis may occur in the form of a com- 
42 
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mon hemiplegia (contralateral paralysis of both extremities and of the 
facial nerve). But often it presents itself (and finis the diagnosis of the 
paralysis as being a cortical paralysis becomes considerably more prob- 
able, in fact almost certain) as monoplegia, i. c., as isolated paralysis of 
the facial or hypoglossal nerves, or as facialis-arm paralysis, leg paraly- 
sis, or even as an extremity paralysis restricted to isolated muscles. A 
comparison of the different forms oi* monoplegia with the respective lesions 
as found post mortem led to the general result that llie cortical area for 
the facial (lower branches of the face) and hypoglossal nerves . and prob- 
ably that of the motor branch of the fflh nerve , is situated in the lower 
third of the central convolutions ( especially of the anterior ), that for the 
upper extremity in the middle third of these convolutions , that for the 
lower extremity , finally , in the upper third of the anterior, and in the 
two upper thirds of the posterior, central convolutions and in the para- 
central lobe (see Figs. 53 and 51). It is probable 1 that, besides motor 
paralysis, vaso-motor disturbances are also found more frequently than 
lias been observed until now. At any rate, especial attention should be 
paid to them, as the area of the “ thermic centre " undoubtedly is located 
within the region of the cortical-motor area. Furthermore, contralateral 
disturbances of sensibility (especially disturbances of muscular percep- 
tion) are eventually explainable as accompanying manifestations in focal 
affections of the central convolutions and of the paracentral lobule, be- 
cause the principal loop terminates in the posterior central convolution 
(but eventually also m the most anterior adjoining portion of the superior 
parietal convolution). 

If monoplegias arc* observed in a case, the probability is in itself great 
that an affection of the cortex he present. Indeed, even if the facial nerve 
is not affected in the picture of a common hemiplegia, wo may think of 
the fact -that the paralysis is brought about by a cortical affection, and 
this is still more the ease in an isolated paralysis of the facial nerve of a 
central character. It is true, both occurrences take place also in foci in 
the internal capsule and in the pons; in fact, even in foci in the pedun- 
culus it may happen that the facial nerve remains unaffected, although 
here the nerve tracts for the extremities and for the facial nerve are 
crowded into the smallest area in the centre of the foot (see Fig. 51), 
but all these occurrences happen only very rarely. If, moreover, mono- 
plegia of an arm or of a leg takes place, or if one extremity is slightly, 
the other markedly, paralyzed, the probability of a cortical affection be- 
ing present becomes considerably greater; in such a case foci in the cen- 
trum ovale should really only be considered, besides cortical foci, as wc 
shall see later on. Then the diagnosis of focal affection of the cortex be- 
comes certain if, besides paralyses, still other symptoms are present which 
in particular point to an involvement of the cortex. These are, primarily, 
epileptoid Iwitchings in the paralyzed parts. They either precede the 
paralysis, or they follow later (after weeks and months). The last-named 
condition is especially conclusive of the existence of cortical foci. These 
spasms are mostly clonic, more rarely tonic; sometimes, and this is espe- 
cially typical, a hemiplegia with an apoplectiform onset is later followed 
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by general epileptiform, spasmodic paroxysms, which originate in the par- 
alyzed muscles; these facts correspond well with the experimental result 
of artificial irritation of the unilateral motor area (see p. (541). Con - 
sciovsness is generally not disturbed in such cases . The intelligence was 
intact in eases of isolated affection of the central convolutions, as was dis- 
tinctly stated in some instances. Another symptom favouring the diag- 
nosis of disease of the cortical motor ami is the complication with cor- 
tical aphasia, inasmuch as the cortical points of a lesion which are to be 
considered in the origin of this condition, are located in closest proximity 
to the central convolutions (see below). 

Foci in the Temporal Cortex. — Pathological foci in the cortex of the 
temporal lobes cause neither motor nor sensory disturbances. It is cer- 
tain that the temporal brain is llus central station for the perceptions of 
hearing in general. Destruction of both temporal lobes, respectively of 
their medullary layer, by tumours causes central deafness, as is proven by 
a case of Wernicke; but unilateral focal affection in the temporal lobe is 
not followed by unilateral deafness, so that it appears that the radiation 
of the fibres of the acoustic nerve does not take place strictly with decussa- 
tion. It is without doubt, furthermore, that the (first) superior temporal 
convolution of (hr left half of the brain forms the central station for word 
sounds. The destruction of this cerebral convolution, i. c., the destruction 
of the word-sound area, causes a form of aphasia which is designated as 
“ sensory cortical aphasia 99 or “ word deafness." 

Foci in the frontal cortex generally do not cause disturbances either of 
sensibility or of motility. Recently the pcs, i. e., the posterior portion 
of the frontal convolution, which is adjacent to the interior precentral 
sulcus and to the anterior central convolution, is considered to belong to 
the motor area of the cortex . The 1 remaining frontal brain represents to 
the greater part, as we have seen, the* anterior association centre, an affec- 
tion of which causes disturbances in the mental utilization of special sense 
impressions, in thinking. It has been ascertained beyond doubt, further- 
more, that the third left frontal convolution (adjacent to the fossa of 
Sylvius) is in connection with the formation of speech . It is the immor- 
tal merit of Broca to have recognised this fact by reason of clinical obser- 
vations; his discovery gave rise to the study of disturbances of speech 
in general, especially of aphasia. We have repeatedly mentioned this diag- 
nostically highly important manifestation which so frequently occurs in 
diseases of the brain, without referring to it in detail. The latter I intend 
to do in the following chapter and T shall endeavour to treat the subject as 
briefly and as concisely as possible. But 1 have convinced myself that a 
more detailed analysis of the same cannot possibly be avoided in order to 
understand this complicated subject Sufficiently. 

DISTURBANCES OF SPEECH— APHASIA, ALEXIA, AGRAPHIA 

Aphasia, as is well known, means injury to the process of speech formation which 
takes pip co in the brain. Disturbances of speech which are due to injury to the 
mechanism of articulation, are distinguished from aphasia as anarthria. Anar- 
thria is usually the consequence of a paralysis or weakening of the peripheral nppu- 
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ratus of speech, either of the muscular or of the peripheral nervous part (counted 
from the bulbar nuclei on). Hut it may also lx? produced by partial lesion of the 
articulation cells in the cortex, i. e. of the pyramidal cells in the central convolution, 
from which emerge the tracts to the cells of the pons-obl nngata ( cerebral , cortical 
anarthria) ; such ccrcbro-coitieal nnart lirias were observed in recoveries from apha- 
sias and recently also in cases of softening in the region of the central convolution. 

Since Broca's discovery it has been attempted continuously, aided by clinical 
experiences regarding aphasia and its vuiious forms, to divide the process of speech 
and its disturbances into its indi\idu«i1 composing parts and to assign certain areas 
in the brain to the various functions concerned, as an anatomical basis, and we 
must say that the question ot aphasia at present, at least in several directions, has 
come to a distinct tei m inn 1 ion. 

'Flic diagnosis of a special form of aphasia in n given case is actually possible 
only after we have thoioughly grasped the different phases of the process of speech 
ns it takes place in the normal brain. The tracts the passage of which must be 
supposed in f iprahmg , aie in themselves complicated; but the analysis becomes still 
more involved if we, ns will be necessary to understand the dillercnt forms of 
aphasia, also take into consideration the processes of reading and tenting. 

There is really an enoimous difference between the speech of nn animal which 
is expressed by a gcstuie and an inc’ticulnte cry, partly also that of a new-born 
child, on the one hand, and the artificially articulated, thoughtful speech of an 
adult, cultured human being. The l.ittci is the finished pioduct of long lasting labour 
of the human brain which is gifted with speech and which possesses the ability to 
retain the impicssiniis of sense percept ions, to associate the newly obtained stimu- 
lation with previously gained impressions and to shape them into n conception, into 
an idea. The written and spoken word, according to the total development of man- 
kind, under normal eiieumstanees absolutely governs the pioeess of thinking. Grad- 
ually the child leal ns simultaneously how to speak and how to think; the ability 
of speech attains a certain termination, a relative perfection eompaiatively early in 
life, whereas the ability of thought, after it, also, at a certain period of life, 
has reached an average level of development, is capable of fuither impiovemeiit 
and refinement as long as life lasts, unless general processes of degeneration take 
place during senility. The analysis of the various processes of speech and of the forma- 
tion of conceptions ami their mutual relations causes least dilhculties if we follow 
the complicated act from its origin on in a child which leains how to speak and 
how to think. We can imagine the process in such a manner that the child, through 
its vuiious oi guns of seiw, obtains different impulsions of an object in its sur- 
roundings and retains them as an image of memory probably in those convolu- 
tions (lnmlcr /ones) which are adjacent to the aiea of leeeption of sense impres- 
sions (the special sense centres). The images of memory gradually become fnmly 
associated among themselves so that the image of hearing regularly stimulates the re 
Hpectivo image of vision, etc., and from the sum total of the individual images and 
conceptions of memory then develops — piolmhly in the central portions of the asso- 
ciation areas — the concept ional iccngnition of the subject in question (see Fig. (»2). 
To this complex of images, and the conception belonging to it. a certain word corre- 
sponds, which the child learns from its relatives, educators, etc., as pertaining to 
those. The same as other impressions of healing, so probably does flic word it hears 
produce a certain image of sound memory which the child associates with the con- 
ceptions and images of memory obtained hv the various means of sense percep- 
tions. After this association has become firmly established by practice, the image 
of # word-sound memory probably at once calls forth the imagination of the object 
in question, and rice reran . This process renders the understanding of words possi- 
ble, and the circle of this process gradually widens, principally also because the 
stimulus to the formation of concept ions and, indirectly, to sense perceptions from 
external sources is greatly enhanced by speech. It follow's from the nl>ove that 
speech, although not absolutely necessary to logical thinking, yet materially im- 
proves the ambiguity and perfection of the latter. As a matter of fact , 'the vast 
majority of human brings think almost cjrclitsi relit lnt mental pictures, of speech , 
i. e. t with the images of memory of spoken words, inasmuch as these arise either in 
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connection with special sense perceptions or without any impulse from external 
sources, are tin ns] a ted into ideas and give form to abstract thought. 

If we trace the diireient phases of speech (sen* diagram Fig. .*>7), we find that 

the woid as it is heard is earned oil the tract of the acoustic ncr\e to the firnt 

tcmpoiaf coinoiutwn ( Fig. f» 7, 1 1, which contains the sense centre foi spoken words; 
the woid sounds which are iccci\cd here, are canicd furthci, as we may assume, 

into the lateial lander /ones of the (list tcmpoi.il convolution and into the sec- 

ond tempoial convolution and aic letained here as images of word sound memory, 
if the woid as lieaid is not to he a mere sound hut is to he meaningly understood, 
it will become necessaiy to e\eite from hole the conception of the object that cor- 
responds to tlie woid hcaid. The conception itself is 
fonned by thinly connected associations of indiMilu.il y 

images of liicmoiy. which weie deposited at \ai ions loca- q 

lions of thi‘ eeiebial eoitex ns tin* plod net of stnniila- 

1 ions of neixes of special sense which .lie hi ought about / \ 

by eel tain qualities of the object m question, of the / \ 

aeoiistie licivc. it it is a sounding object, of the optic, / \ 

olfactoiy, tactile iicivcs and so foith. 'Phus, piobahh, a / 

sum total ot pa it i.i 1 images, which associated among Ay QIj 

themselves and conjointly complete the concc|)tion ot the 

olqect, is jnoh.ihlv burned in the eeiitial poi turns of the 

\ai lous association aieas. 

If. then, a conception is to be expiessed in wolds, an 
association of tin* aie.is ot conception of the eeiebial cor- 
tex with coil ical p.uts incomes necessaiy which, situated • V 

in the motor /one. aie able to actuate the muscles 

which aie employed in speaking (of tin* larynx, tongue, 
jihaiynx and IijM. This is accomplished in the thud 
tioutal eon volution ( Ihoca's eoiivolut um ) b\ translation 
of the eoneejit ions and woid images into the cone 

sjiouding niHUfts nf split It Hunt in* nt, w tilth, thiough A \ 

thousandfold piaeticc, have gradually become absolutely 

til m l\ associated with the foimei. *-o that the woid ^ ^ ~ Mh'Yinu Yh 
which w.is lic.nd oi which sounds mentally, bungs out Sclimi 
tin- com^iK.iKlnif. i.i, •lui. of s)kvc1. liimcim'iit The , allil 
centie which contains the image* ot sjieeeh movements i. m «.iv . a I, ti.nt >it the 

ill the le emulation of liioe.i eonneeted with l, iMie ncive, /„ ima uf 

aieas ot omejilion as with the aieas ot woid- u " "I 0 ' 1 '’ 

sound mcmoiy, so that, as I assume, A a h .1 (see rig ,,j j| 1( . n„,vuiiciil «»| spuvli; 
, 17 ) toi ms a lightly closed circle, through the passage ot ./, huh total of the vaiioiis 
which the lchitmn of the vaiioiis comjiosnig paits ot an 'i N,, t ‘‘"net |»tioii condensed, 
eoneeivahle sjieeeh to one auothei gains a film hold, a 

pioeess which may he designated as conhtil of sptrrh. Theiefnre, an intei rujd ion 
of the eiiele of speech cnutiol is hound to be follow ed by .in uneei taint y in the con- 
eeption of the woid. respectively by a confusion of wolds (“ ptii aphasia From 
the aiea of the image of sjieeeh movement (1«). finally, aiiscs the stiimilatmn of the 
aitieuhition cells in the region of the central eoiivolut ions and fiom lieie the lnnei- 
\ at ion of the organs of speech by corona radiata fibres which aie in connection with 
bulbar nuclei of the facial. hy'jioglossus and pneuiiiogastue neives ( fj / » . 

Classification of Aphasia Forms as Sensory and Motor Aphasias.-— If we retain 
the above diagram, it is at once obvious that, if either the above-named collective 
points or the conduction tracts which connect them with each other, are destioyed 
by pathological processes, various fonns of aphasia must occur winch present differ- 
ent symptoms. We are guided best in this chaos if we, in accordance with Wer- 
nicke, differentiate two muni tiroajis: Motor aphasias , which arc known tor a long 
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time and which arc the most freqnant, and snisori/ aphasias, the existence of which 
wan first discovered by Wernicke, and flu* analysis of which lias matciially elucidated 
the entire doctrine of aphasia. Each of these groups is again subdivided, and these 
suhforms, according to Wernicke’s precedence, have been designated as cortical, 
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subcortical and transeorticul aphasias, according to whether the cortical centres 
proper {A or L) or the parts of the tract which are situated on either side of 
these centres (a A, L l; A J J L) have been destroyed. If the conduction tract 
is destroyed between the area of word-sound memory and the area of the image of 
speech movement (.1 L) , this condition is designated as “ conduction aphasia ” a 
name which is not very well selected, which, however, is in general use. It would 
be more correct, by all means, in the given case to designate this form of aphasia 

as an aphasia which is brought about especially 
by interruption of the association tracts between 
the area of wound sound and that of the image of 
speech movement. 

The diagnosis of these different forms of uphasia 
can be made with sufficient certainty, and in some 
of the cases it is even possible diagnostically to 
localize the pathological focus which is the original 
cause of the individual form of aphasia upon cer- 
tain districts of the brain. 

But it is necessary, before entering upon naming 
the diagnostic characteristics of the various forms 
of aphasia, to designate the tracts over which the 
different acts of the process of speech take place. 

The ( unintelligent ) repetition of words takes 
place on the tract a A L l, voluntary speech upon 
the tract J L f, control of speech in the association 
circle .1 J L A , the understanding of the spoken 
word requires conductivity of the tract a A »/. With 
these premises it is easy to examine how the symp- 
tomatology of the different forms of aphasia is to 
he formed and how the differentiation of the same 
from each other is possible (see Fig. 58). 



A, urea of word-sound incinoiy; 
a J, tract of the acoustic ner»c; 
J, arcu of conception; L, urea of 
innervation «»f mow nent of speech ; 
LI, area of the image of the move- 
ment of speech ; A J LA, circle of 
control of speech. To repeat w onls, 
the tract a A L l is used ; for \ol no- 
tary speech, J LI; to control speech, 
A J L A ; to understand words, a A J; 
= interrupted conduction ; 1 sen- 
sory forms of aphasia ( 1 , cortical; 
2 , subcortical; :i, transcortical ) ; 4 - 
tf, motor forms of aphusiu (4, corti- 
cal : r», subcortical ; a, transcortical ) ; 
7 , aphusiu of conduction. 


I. SENSORY APHASIAS 

Character of the Various Forms of Aphasia.- 

1. Cortical sensory aphasia (A defect) is charac- 
terized in that the patient is not able either to un- 
derstand or to repeat spoken words; hut he is able 
to speak everything spontaneously, without suffi- 
cient control of speech, however; he mistakes the 
words; paraphasia, therefore, is present. 

2. Subcortical sensory aphasia {a A defect) : The 


ability to understand and to repeat spoken words is lost; spontaneous speech is 
entirely undisturlied, i. e., in contrast to the first form, without paraphasia, Iwcause 
the circle of speech control is undisturbed (genuine “ w'ord deafness”). 

3. Transcortical sensory aphasia (.1 J defect) : The ability to understand spoken 
words is lost, but that to repeat words is undisturbed, also spontaneous speech, 
though eventuojly with paraphasia. 


II. MOTOR APHASIAS 

i. Cortical motor aphasia ( L defect) : The ability to understand spoken words 
is intact, but the repetition and spontaneous speech are impossible. The interrup- 
tion of the control circle manifests itself in that the patients, asked to express 
by signs the number of syllables of such words ns designate objects shown to them 
(the names of which they are, of course, unable to pronounce), i. e., upon “causing 
the words to sound mentally,” make mistakes (“ mental paraphasia”). 

5. Subcortical motor aphasia ( L l defect ) : The symptom-complex is the same as 
in the preceding form, but is distinguished from the same in that the patients are 
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at all times fully able correctly to name the number of syllables of words desig- 
nating objects shown to thorn which they are not able to pronounce. 

0. Transcortical motor aphasia ( J L defect) : The ability to understand is re- 
tained, also the ability to repeat, but spontaneous speech is impossible; mental 
paraphasia. 


III. “ CONDUCTION APHASIA ” (Ah DEFECT) 

7. The ability to understand is intact in this form and spontaneous speech is 
also retained, the latter, however, takes place with exquisite paraphasia; the mean- 
ingless repetition is also disturbed or impossible. 

It is quite obvious from the above explanations that the differentiation of the 
two original forms of aphasia, (cortical) sensory and motor, and also of conduction 
aphasia does not present any diiliculties. After Wernicke, to whom we are in gen- 
eral indebted for the most imj>ortunt furtherance of the doctrine of aphasia, has 
taught us how to separate sensory aphasia from motor aphasia and has thus made 
the most significant step to elucidate the symptomatology and character of aphasia, 
this differentiation 1ms gradually been acknowledged by physicians the world over: 
But the question is more diilicult to answer whether we are entitled or even obliged 
also to consider in the diagnosis of aphasia the subforms which were recently estab- 
lished by Wernicke, namely, subcortical and “transcortical” aphasias of a sensory 
and motor character. There can be no doubt that the conception of “ transcortical ” 
aphasia can be maintained only in a limited manner (see below, pp. (i5H, 03!)), and 
that the differentiation of subcortical and cortical sensory and motor aphasia is rather 
artificial. However, the conclusive or. if T may say ho, the logical carrying out of 
the theorotieo-clinieal standpoint requires the existence of those ' subforms in the 
classification of aphasias. They appear to be more justified if w r e, to characterize 
them, also include the disturbances of written language in the range of our diag- 
nostic considerations. The lelutions of language to reading and writing are so 
intimate, besides, i. e., are so firmly based upon the manner in. which these qualities 
are acquired that it would not do in eases of aphasia not to investigate whether such 
pafients aic afflicted with disturbances in reading or writing. It is true, this will 
suggest very complicated tlieoictienl questions, and the decision as to wluit signifies 
a disturbance in rending and writing is generally still more difficult than the decision 
regarding the special form of nplmsin. It will be necessary in this ease, also, before 
we enter upon the application of disturbances of reading and writing, first to famil- 
iarize ourselves with the complicated process of learning and performing the acts of 
reading and writing under nmmal conditions. The following explanation is intended 
briefly to answer ibis purpose. 

Analysis of Beading. — We learn liow to read (as is w T cll knowm, later than 
how' to talk) in that w r e conceive optical images of letters or written characters 
and associate them with flic corresponding images of sound and of speech move- 
ments which are necessary to pronounce them (on reading aloud). W T e perform 
this process always in spelling, in that we cause one letter to follow' and to asso- 
ciate with the next one in short intervals, which, it is true, in the course of a longer 
practice in rending, becomes almost inconceivably slight, and also in that, with a 
btill more extensive practice in reading, groups of letters are recognised respectively 
guessed jointly. In such a manner the image of writing, the image of sound and 
the image of speech movement arc obtained step by step, and that in such a manner 
that they are continually controlled in their formation, i. e., controlling associations 
continually take place between the individual areas of images. For correct reading, 
therefore, the tracts (Fig. 50) 0 A and A L arc of the greatest importance, and the 
confusion upon the attempt to read, if disturbances of conduction exist in these 
tracts, is so great that alexia results therefrom. The matter read is understood if 
the image of writing as acquired in reading, coinciding with a w'ord-sound image 
that was previously obtained by speech, can be associated with the corresponding 
conception, if, therefore, the tract 0 A J has remained intact. Consequently, the 
tract used in loud, comprehensive reading is: o 0 A J L l; in uncomprehended me- 
chanical reading the tract o O A LI is used. It may be stated, incidentally, that the 
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wading of numerals is distinguished from reading of the usual written characters in 
that the process is not that of spelling. The numerals have simply the meaning, 
lather, of other optical images of objects and can, therefore*, eventually be read with- 
out difficulty in otherwise pronounced alexia. 

Relations between Alexia and Aphasia. — It follows from the observation of the 
course of the tract of reading that most of the previously mentioned forms of 
aphasia also present the symptom of alexia , namely, as a glance at the diagram 
shows, the coitical sensoiy and cmtical motor aphasias, and conduction aphasia; in 
subcortical motor aphasia rending aloud is at least impossible, reading, whether 
aloud or otherwise, is done without understanding in 
tianseortical sensory aphasia, whereas alexia is absent in 
transcortical motor and subcortical sensory aphasias. 

Analysis of Writing. — More intricate, but of still 
greater importance for the diagnosis and analysis of the 
special form of aphasia, are the lelations between the 
ability to write and the latter. To decide the question 
whether (list in bailees of writing aie present besides those 
of speech, a very minute knowledge of the tracts in the 
brain will be necessary, which the piocess of waiting re- 
quites under noimal conditions; thcic can be no doubt 
that it is a \eiy complicated one. 

The act of wiiting is pcrfoi med in such a manner 
that we draw' a copy of the optical image of memory of 
the letters of the word (and that, except unusual cases, 
with the right hand). It is necessary, theiefoie, that an 
association exists between the optical images of memory 
(()) and the cells ot the central sections of the central 
cumulations representing movements of the arm (*S f ), 
k Rkao- fiom which the centnfugally extending nerve tracts 
••merge to the pciiphci.il licncs of the aim ( S s). The 
movements of writing, the same as all co-ordinated 
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The same as in reading, so we proceed by spelling 
when wiiting (which is a matter of course after w’liat 


k tine! of the iniaire of 
Mrecli movement, /,/, lmicr- 
ition tract of the movement 

f speech; tract of tin op- ...... . . 

tie nerve ; 0, area of memory we have explained in the analysis of reading), with a 
for the optic images of writing, continuous conti oiling association between the various 
aieas of images ot memoiy, and that not only between 
the image of writing ((>) but simultaneously also between the individual areas of 
memory of the speech tiact, as is i (‘presented in the relatively most simple maimer 
by the above diagram (Fig. (50 ) which was lirst designed by Wernicke. 

The inclusion of the speech tiaet.s is omitted only if we eopij from an original 
without undet standing. For this pm pose the tract a O S s is sullicient. If ire 
urite from dictation , it is a question whether this is done with or without compre- 
hension of the dictation. In the latter case the tiact a A (L) OSs is taken with 
every letter. I’ util we are well versed in writing and oven then, w'liile the word 
is written and after this has been accomplished, the latter is compared with the 
word as heard as to its correctness, i. c., the tract o () is called into seivicc, in short, 
the entire reading tract is gon'* over supplemoiitarily. If w r c w'rite from dicta- 
tion with an understanding ot the latter, besides the above-named tracts the tract 
AJ is also used, consequently; aAJA(L)ONs. Spontaneous comprehended 
writing, filially, lakes place in such a manner that, of course, the entire circle 
AJ LA is called into action, w hriens, a A and LI are omitted. 

If we now ask in which forms of aphasia the act of writing must be disturbed 
and in what maimer, it will logically follow, according to our view's regarding the 
process of writing, that the mechanical copying from originals is retained in all 
forms of aphasia; that the unintelligent writing from dictation docs not sufTcr in 
transcortical aphasias nor in subcortical motor aphasia, whereas the ability of 
writing from dictation is lost in the other forms of aphasia. The voluntary intelli- 
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gpnt writing, finally, is fully intact only in both subcortical forms of aphasia, whereas 
it is impossible or takes place with at least the commission of mistakes in all the 
other forms (paragraphia). 

Now wo limy attempt to supplement the table that was outlined previously, con- 
taining the symptoms of aphasia, with addition of the disturbances of reading and 
writing that are present, which, at the first glance, appears to render the diagnosis 
of the various forms of aphasia more complicated, but which actually renders their 
more accurate dillVicntiation possible; I call attention only to the fact how easy 
it is now distinctly to separate the forms i and 5, which 
are very dillicult to differentiate diagnostically without 
reference to the written language. Tlu* following table 
(Fig. til) lenders the lesults ot our explanations in a 
comprehensive manner, in which -f means the retention, 

— the loss or disturbance of the faculty in question 
(loss of control of speech means pa 1 aphasia ) . 

The foims of aphasia which have been dcsciihcd so 
far have all been observed clinically, although, it is 
tine, they were not pure, as a lulc After the presence 
of aphasia has been dot ci mined, it 1 cninins to he decided 
in e\ciy instance whether the motor or the snixorp form 
is present, which is not dillicult aeeoiding to the mlc 
given. Not until this has been accomplished, it may 
eventually be attempted to ascertain the special subdi- 
\ision of the oiiginal foim in question. However, often 
we do not succeed in classifying the given ease of aphasia 
aeeoiding to the above table, either because mixed forms 
are present (the occurrence of which, as will be explained 
later on, is easily eoneei\able aeeoiding to the anatomical 
conditions), or because* the disturbance of the formation 
of speech takes place* in either manners than those de- 
scribed. 

Partial and Total “ Transcortical " Forms of 
Aphasia, Optical Aphasia, Amnesic Aphasia.— It should 
not he foigottem that inte*llige*iit speech pie*suppeise*s the* 
association of the* image of weird-sound liieinoiy with 
other images of memory which are caused by the* various 
se*nse perceptions. Thus we* se*e» a \aiiety of aphasia 
in a blonder sense occur when those pent ions of the pos- 
tcrior men of association are injuicd which bonier upon 
the left acoustic sphere. The* understanding of the verbal 
epneeption is no longer* or only incompletely possible* in 

such e*ase*s, in tlmt, aeeoiding to the scat of the* lesion, in the parietal brain tactile, in 
the occipital biain optical, images can no longer he associated with the corresponding 
iiuage*s of semud, and retained in their total corniced ion (“tactile” and “optical” 
aphasias). The connect ion between optical images of nicinorv and the process of word 
formation is particularly* close; thus it lieconies conceivable* that, upon a lesion of the 
cerebral optical centre's and conduction tracts (the respective cases were usually* ac- 
companied with defects of the field of vision, especially* with hemianopsia), the nam- 
ing of objects which w*ere examined optically* only becomes deficient, en* tlmt at least 
tlie eontiol of word formation is rendered elifiicult from the visual sphere* and the 
association centre of vision. Such patients arc sometimes able to help thenise*lvcs, 
i. i»., they are able correctly to name objects shown to them if they employ other 
senses than vision, for instance the tactile sense, when trying to find the word 
applied to the object in question. Such eases of optic aphasia (Freund) have been 
observed on several occasions; similar to optical aphasia, logically a qastatorp and 
a tactile aphasia must also exist, i. e., a partial aphusia must manifest itself for 
eertain words for the formation of which gustatory or tactile perceptions are 
employed if pronounced disturbances of taste or touch are present. The above- 
described aphasias come within the range of transcortical aphasias and, according 
43 
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to their character, they can be designated as partial transcortical (optical, etc.) 
aphasias. It will be more difficult to decide, however, to wflat extent total transcor- 
tical aphasias present themselves. Their occurrence presupposes an extensive lesion 
of the association areas, respectively of the association tracts, which connect the 
various partial images that are disseminated over the cerebral cortex with the 
centre of the images of speech movement in Broca’s convolution ( “ transcortical ” 
motor aphasia) ; the occurrence of 44 transcortical ” sensory aphasias should be 
regarded to occur in a similar manner. Such lesions which ooncern all of those 
associations and which cause a complete 4 ‘ transcortical ” aphasia, cannot very well 
be imagined as being due to coarse anatomical destructions of the respective area 


Various Forms op Aphasia 


1. Sensory aphasia: 

1, cortical 

2, subcortical 

8, “transcortical 


II. Motor aphasia: 

4, cortical 

5, subcortical 

6, “transcortical” 


III. “ Conduction apliuMa ” (7) 


Understanding of 
Speech 

Repetition of Words 

Spontaneous Speech 

Control of Speech 

Reading # 

Unlimited, Voluntary 
Intelligent Writing 



4- 




— 

— 

4- 

1 

4- 

4- 


4- 

4 

— 

H (but without, un 
dorst finding) 


4- 



(iP) 



4- 

— 

— 

4" 

4 (reading aloud) 

4- 

4- 

4- 

— 

(iP> 

— 

— 

4- 

- 

4- 

- 

- 

- 


Fig. HI. — Table ok the Various Forms of Aphasia with Inclusion of the Disturbances of 

Kf.adino and Writing, 


of the cortex, been use these destructions would linvc to be so extensive that a con- 
tinuance of the life of the patient would not lie possible. However, extensive func- 
tional disturbances of those association centres and association tracts are possible 
(especially by remotely acting anatomical focal diseases in the brain), which cause 
a reduction of memory or which no longer admit of the full utilization of the above- 
named association tracts (“ amnesic ” aphasia). So long as these disturbances are 
of a moderate character and especially touch the speech tracts, they manifest them- 
selves in the form of transcortical (amnesic) aphasia; but upon a more deep-seated 
disturbance and very extensive affection of the association areas, with which the 
formation of ideas is connected, the association among each other of impressions 
from external sources, especially also with the speech centres, becomes defective to 
such an extent that in such cases no longer aphasia is present, not even in its broad- 
est sense, but a disturbance of intelligence in general (idiocy), among the symptoms 
of which traces of aphasia may possibly also be found in a subordinate manner. 

• 

We have thus passed to the localization of cerebral affections which 
cause certain forms of aphasia, and wc intend to pursue this object still 
further in connection with our discussion of aphasia, i. e., we mean to ascer- 
tain which localities of the brain may be brought into distinct relation 
with aphasia and its different forms according to the clinical and patho- 
logico-anatomical material which is in our possession up to now. 
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Cortical Areas which are employed in the Production of Speech. — Dux, 
as early as in the thirties of the last century, determined the highly inter- 
esting fact that disturbances of speech coincide with right-sided paraly- 
ses, i. e., with left-sided affection of the brain. Apparent deviations from 
tins most important rule, i. e., cases in which aphasia was associated with 
right-sided affection of the brain, are usually explicable in that, in the 
affected individuals, it is a question of left-handed persons, i, e., of human 
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beings who (contrary to tho condition in t In* vast majority of people) from 
vouth on have* used the right hemisphere uni laterally m function* of the 
brain or who, later, nmy have . 1 boon compelled to uso the same after having 
}ioi|Uiml, in the course of their liven, a severe cerebral ulfeotion winch pre- 
cluded tho full activity of the left hemisphere. 

Twenty-live vears later, INfil, Broca localized the ability of speech 
with absolute certainty in the. third left frontal convolution, and lie main - 
tained that an affection of the latter causes the occurrence of aphasia . 
This opinion was fully confirmed by clinical and anatomical findings 
which were made subsequently. The third frontal convolution is the junc- 
tion of the conception areas and of the ami of word-s-ound memory, on 
the one hand, and, on the other, of sensory stimulations from the mucous 
membrane of the mouth, plnnnx and larynx, in that a portion of the 
corona radiata fibres of the third frontal convolution is connected with 
subcortical centres, with the thalamus and with the lenticular nucleus, 
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which, on their part again, receive fibres interiorly from the fillet, espe- 
cially, also, from the trigeminus, t lie pneiunogastric arfd the glosso-pharvn- 
geal nerves. Thus it is conceivable that images of speech movements are 
called forth in the third frontal convolution which cause the corresponding 
articulation cells and speech-tract fibres to become stimulated. 

The contention, which at first sounded very remarkable, that so com- 
plicated an act of the cerebral functions as the formation of speech should 
be limited to a single cerebral convolution of one half of the brain, proved 
itself to be irrefutably correct by means of a large number of clinical ob- 
servations and autopsy reports. But it was found in the course of time 
that there are cases of aphasia which do not answer to a lesion of Broca's 
convolution. Wernicke especially has found as anatomical substratum of 
the second original form of aphasia discovered by him, of sensory cortical 
aphasia , the posterior portion of the (most superior) first temporal con- 
volution, while he reserved Broca's convolution for the other, more fre- 
quent original form, motor cortical aphasia. The statements of Wernicke 
have since been fully confirmed by numerous cases. If it is a question of 
clinically genuine pictures of both fundamental forms of aphasia, the 
diagnostician mag , without hesitation , assume the third left frontal con- 
volution as being affected in a case of a motor cortical aphasia, and the 
first left temporal convolution in case of a sensory cortical aphasia , and 
we are also entitled, physiologically, to assign to these tw r o convolutions 
the cortical areas for the memory images of the speech movements, on the 
one hand, and for those of w r ord sounds, on the other (Fig. (>2, L and .1 ). 

Besides these two areas there is another, to which fact attention w T as 
called by Naunvn, the third one which may be designated as important 
for the occurrence of aphasia, namely, the portions of convolutions which 
are continuous with the angular gyrus, of the second parietal convolution 
(antero-inferiorly) and of the second temporal convolution (postero- 
inferiorly), which have been found destroyed in associative alexia (with- 
out lierniopia). It may be assumed that this region contains the memory 
area for optical written characters (see Fig. G3, 0), and also the associa- 
tion area between the latter and word images, and that lesions of this 
region are followed not only by alexia, but also produce aphasia in persons 
who are used to employ optical images in speaking and thinking. 

Affections of the insula also cause disturbances of speech , as is proven 
by autopsy findings. They are probably the anatomical substratum for so- 
called “conduction aphasias"; for the insula may well be considered as a 
centre in which associations take place between word images and images of 
speech movements. 

Subcortical Speech Tracts. — Wo know of but fow reliable facts as yet regarding 
the course of the subcortical motor speech tracts ( L 1) which come forth from those 
areas of the cortex. There can ho no doubt only as to their peripheral terminal 
points. But it lias not been determined as yet what course in detail is taken by 
the fibres of the tract L l between the convolution of Bioca and the bulbar nuclei. 
In my opinion, at first there should be postulated a connection of the speech area 
in the third frontal convolution with the cortical places of origin of the hypoglossal 
and facial nerves in the anterior central convolution. But, as glossofacial aphasia 
is sometimes observed and ut other times not found in cortical monoplegia, possibly 
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the following presumption is in order: In a tract like the speech traet, which is so 
frequently used and which so prominently dominates the entire intellectual life 
of man, it seems to bo quite probable that certain ganglion-cell groups in the corti- 
cal area of the facial and hypoglossal nerves are used exclusively for this function 
and are associated with the convolution of Broca, whereas other groups of ganglion 
cells are independently taken up by other functions of those nerves. To those types 
of ganglion cells would then correspond also certain corona radiata fibres, and in this 
modified sense it would be permissible then to speak of a distinct “ motor-speech 
tract” which does not coincide with the usual tract of the hypoglossal and facial 
nerves. The correctness of this view is also supported by the clinical fact that a 
pronounced anarthria occurred upon drat ruction of the central convolution with 
simultaneous exemption of the third frontal convolution. The other possibility that 
the motor-speech tract originates in ganglion cells of its otrn in the base of the 
third frontal convolution is less probable, accordingly. Results of autopsies and 
clinical experiences, furthermore, point to the fact that a centre of articulation 
exists not only in the left, but also in the right hemisphere, and that association 
fibres probably extend through the corpora striata from the left frontal convolu- 
tion, respectively central convolution, to the same place of the right hemisphere, the 
right-sided articulation centre (Knttwinkel). Thus it would become conceivable that 
disturbances of speech were frequently observed in affections of the right hemisphere 
alone, i. e., in left-sided hemiplegia, and that this was the case especially when the 
focus waa located in the corpus striatum; in such cases it would, therefore, be a 
matter of course that subcortical motor aphasia is not found in unilateral affections 
of the cerebral peduncles. 

etiological Factors of Aphasia. — If we ask, finally, regarding the character of 
cerebral changes which lead to aphasia , we shall find that the most manifold pro- 
cesses which destroy the nbove-describcd speech centres or conduction tracts in the 
brain or which impede their function, may give rise to aphasia. Thus we observe 
aphasia in consequence of htrmorrhages, abscesses, tumours , skull fractures, inflamma- 
tions of the substance of the brain, of the meninges or of the boars of the skull, etc., 
so soon as those processes exert nn injurious action directly or indirectly upon the 
speech tract. Hut emboli and thromboses of the artent of the Nylrian fossa , above 
all, lead to aphasia, which is quite conceivable if we consider that this artery, 
besides the corpus striatum and the central convolutions, also supplies the convo- 
lution of Broca, the insula and the first temporal convolution with separate branches. 

If it is a question, therefore, of an embolus of the main trunk (the usual case), 
the result will be, not a distinct subform of aphasia, but a “ mixed ” form of this 
condition, associated, of course, with right-sided hemiplegia. Only upon obstruc- • 
tion by emlxili or thrombi of some branches of the artery of the Sylvian fossa 
and if a sufficient collateral circulation does not develop in the cortex, can we 
observe, according to one or the other vascular branch being affected, isolated 
softening of the respective portion of the brain and thus more or less pure, special 
forms of aphasia. Transitory aphasias are not infrequent, the aphasia either being 
due to transitory circulatory or functional disturbances of the brain (as in 
hysteria, epilepsy, infectious diseases), or it forms a symptom of short duration, a 
remote action of focal affections of the brain (of apoplexies, etc.), or, finally — such 
cases were also observed — it disappears, after having lasted for some time, with 
vicarious interference of the right hemisphere. All these cetiological factors must 
be considered in the diagnosis of aphasia. 

After this digression we may return to what remains to be discussed 
regarding the topical diagnosis of diseases of the anterior brain. 

Foci in the Centrum Ovale. — Focal affections in the centrum ovale are 
not very frequent, generally, and quite varying as to their manifestations, 
according to the seat of the focus, i. e., according to whether it occupies 
more the posterior, anterior, or the various central portions of the white 
' medullar y substance or whether it is situated more towards the cortex or 
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the basal ganglia. Kxcept the; association fibres of the eortox and of the 
trabecular radiation, the fibre masses of the medullary layer converge in 
all directions from the cortex towards the thalamus and the internal cap- 
sule. It is scarcely necessary to mention that, consequently, the libres of 
the corona radiata extend m a more crowded manner interiorly, and thus 
it becomes obvious that a comparatively small focus, which is situated in 
the centrum oval * 1 or in the neighbourhood of the capsule, comes into 
simultaneous contact with more fibres than if it were situated near the cor- 
tex ; manifestations caused by the same will, therefore, cause in one case 
more the picture of an affection of the capsule,, in other cases again that 
of a cortical implication . But in the latter case, the epileptoid convulsions , 
which are so characteristic of affections of the cortex , are , almost without 
exception , absent ; they are observed only when the area of the medullary 
substance is situated immediately under the eortex and irritates the latter 
also. On the other hand, in foci of the centrum ovale which are situated 
towards the cortex, we often find monoplegias and aphasia as soon as the 
corona radiata fibres of those cortical portions are affected which repre- 
sent the central areas for the motor-innervation tract or for the speech 
tract, i. e., therefore, if the focus occupies the medullary area which cor- 
responds to the central convolutions or to the cortical region of speech. In 
this case the subcortical form of aphasia occurs , an important symptom 
for the diagnosis of foci in the medullary substance. Disturbances of sen- 
sibility have been rarely olisened in foci in the centrum o\nle; they are 
most liable to be noted in lesions of the white medullary substance under 
the parietal lobes and the central convolutions. But in any variety of a 
more pronounced hernia nrrsthesia we should, as a rule, not think of a focus 
in the centrum ovale but of one in the posterior portion of the internal 
capsule 1 . We an* still more justified in doing so if the hemiamesthesia is 
associated with disturbances of vision and hearing on the same side. For, 
while the fibres of cutaneous sensibility and of the higher organs of sense 
in the “enrrefour sensitif" of the 1 internal capsule are crowded into a 
narrow' space and are especially liable to be injured, they radiate very 
divergently when passing into the centrum ovale; then it may be possible 
that an affection of the white substance of the occipital lobe may cause 
hemianopsia, but no longer, unless it extends far beyond the* occipital 
lobe, at the same time hemiamesthesia. The occurrence in the clinical 
picture, finally, of psychical disturbances in eases in which there may be 
a question of focal disease, is generally in favour of a focus in the cortex 
with its association centres. However , psychical alterations may , never- 
theless , be possible also in fad in the, centrum ovale if they are situated 
towards the cortex and if they have, destroyed association fibres . 

fl'hc diagnosis of foci in the centrum ovate is, accordingly, a very un- 
certain one: we are entitled to make it at least, with a certain degree of 
probability if the clinical picture of the cerebral affection in question dif- 
fers in certain ( above-discussed ) respects from the usual picture of a cor- 
tical affection , on the one hand , and of a capsular affection, on the other . 
A differential diagnosis is less possible, the more the location of the focus 
in the centrum ovale approaches the region of the basal ganglia. It may 
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be emphasized, finally, that foci in the centrum ovale may sometimes occur 
without any symptoms and may be met with at the autopsy as accidental 
findings. 

Focal Diseases remaining latent in Other Parts of the Brain.— According to 
the clinical material in om* possession it will be impossible to outline a symptom- 
complex which conespomls to affections of other portions of the bruin than those 
mentioned. Therefore, foci in the cot mi ammoms, cm pus callosum, via usl mm , 
external capsule , etc,, are, for the piescnt, not subject to diagnosis. It is true, 
Inemorrliages into the external capsule oceur comparatively often, lmt they usually 
continue trom here to the corpus striatum, lespcetively to the internal capsule; if 
they remain restricted to the external capsule, the symptoms connected with the 
same are to be explained essentially as remote actions upon the neighbourhood, the 
coi pus striatum and the insula. 

Piojuse hwmonhapes into the nnlneh s do nol cause any characteristic local 
symptoms either. I sually they are accompanied with coma, primary contracture or 
geneial resolution of the limits and lapidlv occurring fatal teumimtion. It may he 
possible, sometimes, to utilise these symptoms also, which, however, are by no 
means specific, in the diagnosis. In cases in which a liamioi 1 hage into the substance 
of the biniii or an abscess o! the hiain has been diagnosticated, it is permissible to 
assume the possibility oi a supplementary perforation into the \entiieles it a super- 
vening severe insult is accompanied with coma and geneial lesolution or convul- 
sions and rapid!) leads to a fatal termination. Hut even in this condition of the 
symptom-pictuie there cannot be any question of anything else but a piobable diag- 
nosis. 
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CEREBRAL HAEMORRHAGE— SANGUINEOUS APOPLEXY- 
H/EMORRHACIA CEREBRI 

Cerebral lmmiorrhagos, except those which occur in connection with 
traumatism and the luemorrhagic diathesis, are principally caused, accord- 
ing to recent experiences, by luetic ami atheromatous changes of the wall 
of the cerebral arteries , owing to which they lose their elasticity, and 
rupture. 

Symptom of the Insult. — The immediate effect of such a haemorrhage 
is the so-called apoplectic insult (paralytic stroke, apoplexy) ; the affected 
person loses consciousness more or less rapidly , falls, becomes comatose, 
and the entire voluntary movements and conscious sensations are lost , in 
severe insults all reflex movements also; urine and faeces are passed in- 
voluntarily, in other eases there exists retention of the urine. The urine 
may, if examined after the attack, contain albumin and sugar, and be 
voided in larger quantities; however, these urinary changes persist only 
for a short while, usually not longer than a day (see below). The face is 
congested , hot to the touch, the carotid arteries pulsate markedly; res- 
piration is sometimes retarded and, owing to the paralysis of the soft 
palate, snoring, in other cases it may be of the Oheyne-Stokes type. The 
cheeks expand during expiration (relaxation of the buccinator muscle) ; 
a tracheal rale arises when the saliva is swallowed and enters the trachea. 
The pulse is full, tense, retarded, the tefnperatvre of the body is abnor- 
mally low, later normal ; in cases with an unfavourable termination a pre- 
agonal increase of temperature occurs. The head and the eyes are fre- 
quently forcibly turned to one side, to which fact Provost was the first 
to call attention, they are in “conjugate deviation /' and that towards 
the non-paralyzed side, so that the patient in a manner "looks towards 
thq lesion in the brain.” The pupils show a varying condition, they are 
sometimes dilated or narrowed, at other times unequal, sometimes react- 
ing to light, at other times not. In some cases during the coma, in place 
of the usual immovability and relaxation of the extremities, tonic rigidity^ 
or even convulsions occur, the latter especially when an extensive haemor- 
rhage or even a perforation of the extravasation of blood into the ventricles 
has occurred and the effects of the compression thus becomes more marked. 
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Explanation of the Insult and its Consequences. — The insult generally occurs 
in the affected persons during the best of health ; sometimes it is preceded by pre- 
monitory signs, viz., headache, vertigo, a feeling of weakness, tinnitus aurium, mus- 
cie volitantes, etc., or even indications of paralyses, aphasia, etc., and the manifesta- 
tions of the insult sometimes reach their fullest extent at once, at others they 
develop very gradually in the course of hours and days in a very much retarded 
measure. 

Regarding the cause, of the insult in general , it is the consequence of a sudden 
increase of intmcranial pressure and of the deficient blood supply to the brain 
caused thereby , of the. adUrmorrliysis (R. Clcigel), which, in this case, is brought 
about by compression of the smallest arteries, veins and capillaries. 

It is at once conceivable that, with this sudden change of the circulatory condi- 
tions in the bruin, the entire functions of the same will become deficient and, with 
it, voluntary movements and sensibility in to to, consciousness, is lost. It will 
be considerably more dillicult to explain the condition of the reflexes ; we might 
expect that, with the absence of function ot the brain, i. c\, after the interrup- 
tion of the influence of the will and of the reflex inhibitory tracts upon one side, 
the rellexcs should take place moie easily and more regularly. Rut this is not 
the case; on the eontr.ny, dining the time of deep coma the reflexes are entirely 
abolished, possibly because in so sevcic a disturbance of the cerebral functions ns is 
caused by an apoplectic insult, ant/ activity of the nerves, and with it the conduction 
ol reflexes, is lost. So soon as, with the disappearance ot the effect of the insult, 
the reflexes are liberated, the removal of the reflex inhibition which originates in 
the biuin, becomes evident — the tendon rellexes of the healthy Hide are moderately, 
those of tin* paralyzed side eonsidetably , increased ; on the other lpind, the cutaneous 
reflexes are diminishfd Ixith during the time of the stroke and afterward. Espe- 
cially the etemaslerw , respectively tin* abdominal muscle reflexes are absent, on the 
paralyzed side, which fact limy sometimes he utilized, in unconscious patients, to 
determine for the time being whether and upon which side the hemiplegia is located. 
The cause of this rcmaikahlc diffeienee in the condition of the tendon and cutaneous 
lefloxcs may possibly he duo 1o the fact that the arcs of the cutaneous reflexes, in 
contrast to tin* tendon reflex ares, are situated more superiorly and arc directly 
or indirectly injured in their continuity by the cerebral disease in question. 

'Plie slvtnng of the t espt ration during the insult finds its experimental analogy 
in the slowing of the respiiation upon artificial pressure upon the cerebrum or upon 
electrical irritation of its surface; the occurrence of C hey ne- Stokes respiration can 
be easily explained by the extreme exhaustion of the respiratory centres by aducinor- 
lhysis Recent nbseiv.it ions have shown that the eentie for eon jugate dcriation 
of the eyes is situated in the inferior parietal lobule; its lesion causes the well- 
known deviation of the eyes towards the side of the focus. It is restricted solely to 
the time of the insult in the greatest ma joiity of cases, and it disappears ‘with the 
decrease of the severe symptoms in a few' flays. The symptom very rarely reaches 
a certain independence, so that the conjugate deviation of the head and eyes persists 
for weeks and months willi a relatively small degree of the general manifestations. 
Except, the last-named, exceptional symptoms, which point to a local lesion of the 
parietal brain, the manifestation should be considered an 44 indirect” symptom of the 
cerebral lesion. For this reason alone it is transitory; moreover, it is transitory 
even when it should he due to a focus in the infeiior parietal lobule. This is to be 
explained, according to Wernicke, in that the conjugate deviation of the eyes is not 
under the limited influence of one hemisphere, but also under the influence of the 
other, so that, therefore, the centre of the healthy hemisphere usually, unless espe- 
cial obstacles (disturbance of consciousness, etc.) are present, after a short while 
interferes vicariously and causes the unilateral symptom of paralysis to disappear. 
The lowering of the temperature of the body (probably due to an irritation of the 
thermic centre) is likewise an indirect symptom, depending upon the increase of 
intracranial pressure, the same as the tense condition and the retardation of the 
pulse (the latter to he referred to an irritation of the cardio-piieumogastric centre, 
the former to an irritation of the vaso-motor centre). Of further, usually very 
transitory, remote actions upon the medulla oblongata there occur albuminuriOf 
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polyuria and mclituria . All these symptoms point to a more marked degree and 
a more considerable extension of the pressure effect, so that they should be consid- 
ered partly as prognostically suspicious manifestations. 

If a fatal termination does not occur in the apoplectic coma within a 
few hours or days, now, after a decrease of the dangerous general symp- 
toms, those special manifestations become prominent which must be con- 
sidered as the proper consequences of the extravasation of blood, focal 
symptoms of the cerebral htvmorrhage . 

Focal Symptoms of the Cerebral Hemorrhage — Transitory, “Indi- 
rect” Focal Symptoms. — Among these focal symptoms proper w r c must 
distinguish between transitory (“indirect”) and permanent (“direct”) 
symptoms. The former do not depend upon an actual destruction of the 
substance of the brain with its fibres and ganglion colls, but upon the effect 
which the lnemorrlmge exerts upon its neighbourhood. They refer, there- 
fore, to functional disturbances of a portion of the hemisphere which was 
affected by the luemorrhago; it is rare that, during this later stage, any 
of the symptoms main Test themsehes which were due to the pressure which 
originally acted upon the entire brain. A strict differentiation between 
transitory and permanent focal symptoms is possible only by observation 
of the further course of the affection and of the later loss of function (Aus- 
fallssymptome). Hut it is possible . eren at an earlier period , at least to draw 
a probable conclusion which symptoms are most lil'cly to remain perma- 
nently and which are most apt to recede . 

The picture of focal symptoms in most cases presents itself typically, 
in the form of a hemiplegia , which, however, even after the most severe 
insult, may recede entirely. This is the ease if ‘the hemiplegia is only 
the expression of the effect of the lnemorrlmge upon the adjacent main 
conduction tracts of motility and sensibility. If, on the other hand, the 
latter themselves are affected by the hemorrhage, the hemiplegia will be 
a permanent one. The reason why hemiplegia occurs with a certain uni- 
formity in by far the majority of eases of cerebral luemorrhago is to be 
looked for in the fact that the luemorrhago takes place quite conspicuously, 
often into the region of the cerebral ganglia (namely certainly in two 
thirds to three fourths of the cases if those are counted in which the ex- 
travasation is not restricted to the ganglia only, bnt also destroys the sur- 
rounding medullary layer), and, furthermore, in that the nerve-fibre tracts 
which pass through the ganglia of the cerebrum and which functionate ex- 
clusively unilaterally, react with pronounced paralysis upon any injury, 
even if it takes place from the neighbourhood. 

It is impossible exactly to determine in advance from what period of 
time on the focal symptoms may be regarded as permanent, direct ones, 
as the transitory focal symptoms recede, sometimes more rapidly, at other 
timfs less so, in the individual case. But it can be considered as certain 
that what has not receded of focal symptoms after several ( three to six ) 
months, will remain a permanent manifestation of absence of function, 
although I must emphasize particularly, according to my experience, that 
slight improvements in the intensity of the paralyses may occur even after 
a very long time. 
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It is impossible to outline a clinical picture which answers all cases 
and corresponds to the time of indirect focal symptoms. Nevertheless, cer- 
tain typical symptoms are almost always predominant, primarily, as has 
been previously stated, by hemiplegia. The latter is contralateral and ex- 
tends over the greatest portion of the muscles of the affected half of the 
body. Taking special part in the paralysis are the arm and the leg , which, 
upon passive elevation, fall back as flaccid masses. The patellar tendon 
rellex of the paralyzed leg is increased, the cremasteric rellex of the par- 
alyzed side is lessened or abolished ; furthermore, the reflex which was 
recently described by Bahinski (bending of the toes, especially of the big 
toe, upon irritation of the sole of the foot), is said to be altered in hemi- 
plegias in such a manner that an extension of the toes takes phme instead 
of the normal bending. Besides paralysis of the extremities it is particu- 
larly the unilateral paralysis of the facial nerve, and that of its lower 
brandies, which becomes prominent; the mouth is placed obliquely, it is 
turned down on the affected side; the respective nasolabial fold is oblit- 
erated, and the soft public of the affected sub* sometimes Mauds lower, etc., 
whereas the region of the upper faeial nerve apparently remains unaffected 
by the paralysis. However, upon a close examination we find almost al- 
ways indications of paralysis also in tlu; movements of the frontalis, eor- 
rugator and orbicularis palpebrarum muscles. 

The aff retire reflex won mi nts uf erprcsswn arc not inteifercd with, as a rule, 
in spite of paral>M^ of the \olun1.iry movement of the faeial muscles It is iare 
that a synchronous h»ss of the \oluntaty and of the affective movements is nl wived, 
and still more rarelv we note a loss of the affective reflex mo\ eincnts of expression. 
The latter occurrence may he looked for only when the hauuorrliagic focus does not 
touch the [Uriahs pifiamnlal hart , hut only the optic thalamus, or if it injures that 
tract which extends to the tegmental radiation of the cerebral peduncle and of the 
pons and which causes mimic movements (sec pp. 472, 473 and 044). 

Besides the faeial nerve, usually a portion of the fibres of the* hypo- 
glossal nerve is paralyzed also: The tongue dc\iates when protruded, and 
that in such a manner that, owing to the effect of the one noil-paralyzed 
genioglossus muscle, the point of the tongue deviates towards the affected 
side. The articulation is rarely markedly disturbed, in spite of the fact 
that the faeial and hypoglossal nerves are involved in the paralysis; very 
pronounced dysarthria which becomes prominent after the insult, ahva\s 
points to an unusual seat, of the hannorrhage, especially in the pons- 
oblongata. The musculature of the trunk, also, is quite usually affected by 
the contralateral hemiplegia: The shoulder, owing to paralysis of the 
trapezius muscle, slightly droops on the affected side, and the paralyzed 
half of the thorax lags in its movements upon very deep inspiration. If 
pneumonia develops in the course of the affection, it usually localizes in the 
lung of the paralyzed side. 

Sensibility is also disturbed in most cases in the form of a hrmiawrathesui 
which uniformly affects the perceptions of touch, temperature and pain. It is 
usually but little pronounced and disappears after a few weeks, whereas the simul- 
taneously present, indirect motor hemiplegia eventually persists for months. TTemi- 
amesthesia rarely presents a marked degree; then w ? e must expect that it will turn 
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out to be a direct focal symptom. In isolated cases it may also occur that, besides 
the unilateral disturbance of cutaneous perception, the muscular sensibility is also 
altered; the patients have lost the conception as to the position and attitude of 
their limbs. However, such disturbances of muscular sensibility are in them- 
selves not a sign of the cortical character of the focal affection, they may be nothing 
but nn indirect symptom, caused by remote action on the part of the haemorrhage 
upon the central convolutions or upon the centripetal tracts which transmit the 
muscular sense. Vmlatnal disturbances of nsiun (hemiopia) occur as an indirect 
or as a direct focal symptom, caused by transitory or permanent lesion of the 
cortical radiation of vision. There is rarely an opportunity to determine transitory 
disturbances of smell, taste or hearing, which follow the apoplectic insult. 

I aso-motor and ttophic disturbance are also observed in the stage of indirect 
focal symptoms. The most interesting, most severe, but rare, auction of this 
kind is the (malignant) bedsore of the buttock of the a 11 ec ted side, which was first 
closely observed by Charcot. Very lare is, furthermore, the inflammatory swelling 
of the joints of the affected side, accompanied with pains, which was also demon- 
strated by Charcot. The temperature of the paralyzed members is first increased, 
the palpebral fissure and the pupil are narrowed, tin* bulb sunken. 

One of the relatively frequent indirect focal symptoms is aphasia , both the 
motor and the sensory forms; of course, it is much oftener found in left-sided 
hamiorrhage and may then become a permanent focal symptom; in light-sided hami- 
orrhnge sometimes a very transitory aphesia is obsoivcd, which is present only in 
the first days after the attack and which is to be explained as a sign of diminished 
pressure action of the apoplectic focus upon the left hemisphere. 

Permanent “Direct” Focal Symptoms. — A great portion (in fact, in 
rare cases all) of the above-named sequela? of cerebral hamiorrhage disap- 
pears in the further course of the affection, i. c., after months; another 
part remains and then forms the permanent “direct” focal symptoms. 
Whereas from the transitory focal symptoms it can be concluded witli cer- 
tainty only which hemisphere is the seat of the haemorrhage, and while 
the olworvation of the severity of the insult as well as the weighing of the 
relative intensity of the different indirect focal symptoms allows at most 
of a probable conclusion as to the lesion of a certain area of the affected 
hemisphere, the certainty of the topical diagnosis only commences with 
the stage of permanent focal symptoms . The diagnosis is to be made in 
the given ease according to previously (pp. (> 411 - (> 51 ) discussed view-points 
which are determining of the localization of the focus in the cerebrum. 
We do not intend again to enter into details here; only a few important 
facts will be mentioned as a guide and to supplement the diagnostic rules 
previously given. 

Exempted Areas in the Paralyzed Region. — It has been explained in 
the description of indirect focal symptoms that the hemiplegic paralysis 
does not extend uniformly over all innervation areas of the affected (par- 
alyzed) half of the body; and this applies still more to direct focal symp- 
toms, in which this inequality of the paralysis becomes markedly promi- 
nent. Thus the arm appears more paralyzed than the leg , and, in the arm 
again , the movements of the hand are more impaired tliati those of the 
arm in its entirety . Furthermore, the facial nerve is completely par- 
alyzed only in its lower branches, the hypoglossal nerve only partially non- 
functionating; the paralysis of the musculatures of the neck and trunk, 
also, is always decidedly less marked than the paralyses of the extremi- 
ties, etc. 
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This, at first glance remarkable, more and less pronounced participation or 
exemption of various innervation areas in the paralysis can be explained either by 
directly demonstrable, more marked degeneration of the fibres intended for various 
portions of the body, or by a hypothesis which was first established by Broadbent. 
According to the latter, the exclusive innervation from one hemisphere applies only 
to those groups of muscles which can be designated as acting most arbitrarily, the 
movements of which are finely graduated and which usually take place isolatedly 
Unilateral ly, not synchronously combined with those of the other side. Accordingly, 
in unilateral interruption of conduction they will be especially affected by the 
paralysis, whereas others, as, for instance, the muscles of the neck and trunk of 
one side, cannot only (because usually moved on both sides simultaneously) be 
innervated from one (the opposite) hemisphere, but also, although less markedly, 
from the other. Thus 1 t happens that such muscles , which act symmetrically on 
both halves of the body , are jniralyzed only very temporarily , never permanently, 
by unilateral foci , simply because the intact hemisphere interferes vicariously. This 
also applies, besides to the muscles of the neck and trunk already mentioned, espe- 
cially to the greatest part of the muscles which arc innervated from the facial and 
hypoglossal nerves, and to the muscles of the eyes which rotate them laterally , the 
paralysis of which from one hemisphere manifests itself in the, always transitory, 
character of the 11 conjugate deviation.” If later, after such paralyses have become 
equalized by the interference of the activity of the intact hemisphere, in the latter 
a focus appears which is located symmetrically with the former focus, then a com- 
plete bilaieutl paralysis will take place. It is obvious that such eases, which arc 
highly interesting theoretically, arc rare; but there can be no doubt as to their 
oecurieiicc; 1 have recently had an opportunity clinically to observe a demonstrative 
case of this kind. 

Broadbent 's hypothesis also harmonizes with the fact that, in recent hemi- 
plegias in those motor regions which are subject to the influence of both hemispheres, 
disturbances of movement manifest themselves not only upon the one side opposite 
to the focus, but also upon the same side. According to what we have explained, 
they will lie more prominent in the Icy than in the arm, thus, for instance, in a 
haemorrhage in the left hemisphere, not only the right arm and the right leg will be 
paralyzed, but the left arm and, above all, the left leg will also show a decrease of 
strength. 

Associated Movements. — Some of the associatid movements which sometimes 
occur in hemiplegias, should, in my opinion, he explained by the innervation 
of various muscles from both hemispheres. Associated movements are involun- 
tary movements which are brought about by transmission of the irritation of motor 
tracts upon other motor tracts. Thus w'e see, for instance, that a patient wiio is 
afflicted with hemiplegia, upon being asked to move the paralyzed hand, moves the 
latter a little or not at all, but, without intending to do so, he moves the unaffected 
hand— or that, rice versa , upon voluntary movement of muscles o. the healthy side, 
muscles of the nffeeted side also become active. Furthermore, it may happen that, 
instead of 'the intended movement of muscles of the extremities, other muscles, for 
instance those of the face, contract, or the extensors upon an intended llcxor move- 
ment. It is also possible that upon reflex movements other motions are brought 
about, i. e., reflex movements on tracts w r hieh are situated outside of the usually 
employed reflex arcs. If W’c look for an explanation of this remarkable manifesta- 
tion, we may be allowed to assume, besides innervation of the muscles from both 
hemispheres, that, in patients with hemiplegia, inhibitions in the central nervous sys- 
tem, especially in the crus cerebri and spinal cord, are alndishcd, and that the occur- 
rence of involuntary movements on the affected and on the healthy sides is thus 
facilitated. 

Hemiplegia a Direct Focal Symptom. — Owing to the frequency of their 
occurrence, we wish further to emphasize particularly that motor hemi- 
plegia is a very complete one in hemorrhages into the internal capsule, 
that, according to the haemorrhage affecting the upper or lower portion 
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of Hie posterior shank of the capsule, motor hemiplegia occurs isolatedly 
or combiner! with unilateral vaso-motor and sensory disturbances. A per- 
sisting hemiplegia in the meaning of a direct focal symptom always allows 
us to infer the interruption of a pyramidal tract. But this destruction 
of continuity may occur not only in the internal capsule, but also in 
the pons, in the pedunculus, in the centrum semiovalo, between the in- 
ternal capsule and the central convolutions, or, finally, in such a manner 
that the paracentral lobule or the central convolutions are very exten- 
sively affected by the luemorrhagc ; a permanent hemiplegia may be the re- 
sult in all these cases. In order to determine in which portion of the 
pyramidal tract the seat of the hemorrhage should be looked for, it is best 
to proceed according to the following view-points: 

In tin* far greater majority of cases the luemorrhagc affects the corpus 
striatum, the internal capsule and the adjacent portions of the centrum 
semio\ale. It is of practical importance, therefore, first to ask whether 
positive reasons in the gi\en case are against the assumption of the seat of 
the hicmorrhage in these portions ot the cerebrum. 

Topical Diagnosis of Motor Hemiplegia. — First of all we must observe 
an exentful synchronous paralysis of the oculo-motor nerve. If the paral- 
ysis of the oculo-motor nerve, in row par [son to the paralysis of the ex- 
tremities and of the facial nerve, is an alternating one, this fart would 
decidedly point, to a peduncular focus , as in foci which are situated higher 
up, a unilateral paralysis of the oculo-motor nerve (especially of the leva- 
tor pal prime superioris) scarcely ever occurs as a direct focal symptom, at 
most only when the focus which causes the hemiplegia extends as far as 
the region of the parietal lobule; but such a paralysis of the oculo-motor 
nerve would, at all e\ents, be contralateral, i. e., on the same side as the 
paralysis of the extremities. 

If we find, besides paralysis of the. extremities of one side . paralyses of 
several cerebral nerves (from the fifth nerve on) of the opposite side, this 
combination points to a focus in the pons-oblongata, more so if dysarthria 
and disturbances of deglutition and respiration are present at the same 
time. 

If haemorrhages in the pedunculus and pons cannot be diagnosticated, 
owing to the absence of the above-named special symptoms — I wish to 
state particularly that rare cases also occur in which alternating paraly- 
sis of the oculo-motor nerve is absent in peduncular foci, and alternating 
paralyses of the facial, fifth and abducens nerves are absent in pontine 
foci, thus rendering the differential diagnosis impossible — we must decide 
now whether the motor hemiplegia as a permanent focal symptom is of 
such a character that its dependence upon a cortical hicmorrhage becomes 
prolyi hie. Monoplegias, which arc characteristic of the latter, arc not to 
be considered here, as xve are to discuss only under what conditions an 
(ordinary) completely contralateral hemiplegia is not to be referred to a 
haemorrhage in the corpus striatum and in the adjoining portions of the 
centrum semiovalo, but to an affection of the cortex or to a lesion of that 
portion of the medullary substance which is situated nearest to the cortex. 
We presume in our differcntio-diagnostical consideration, therefore, that 
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it is a question of a cortical haunorrhage which lias very extensively at- 
tacked the central convolutions, the paracentral lobule or the corona- 
radiata fibres in their first beginnings, which emerge from those portions 
of the cortex. Pathognomonic of such cortical foci is that, after the course* 
of several weeks or months , paroxysmal t witch inys occur in the paralyzed 
extremities and in the face , or even epileptiform spasmodic attacks, usu- 
ally with loss of consciousness. The presence of aphasia , if it is a perma- 
nent focal symptom, also jaunts decidedly to an affection of the cortex, 
because permanent aphasia in consequence of an alfection of subcortical 
portions of the brain is a decidedly rare occurrence and in such cases must 
always ]>rcsent the picture of subcortical aphasia. Disturbances of cuta- 
neous sensibility and of muscular jicrcejition should only indirectly be con- 
sidered in the diagnosis. 

If we thus, by exclusion, arrive at the conclusion that those less fre- 
quent points of origin of hemiplegia cannot he diagnosticated, we may, 
with a degree of probability which is almost a certainty, diagnosticate a 
laemorrhage into the corpus striatum or into the adjoining portion of the 
medullary substance (which contains the closely crowded motor tracts). 
As previously stated, a sharp differentiation between foci of these two jmrts 
of the brain is impossible. 

Monoplegia as a Direct Focal Symptom. — -The ease is different if mono- 
plegia is present as a focal symptom. Paralysis of a single extremity oc- 
curs only in hamiorrhnges in areas in which the fibres for the arm and the 
leg are farther apart, consequently in the centrum ovale towards the motor 
region of the cerebral cortex or m the latter itself. The same rule also 
applies to a monoplegic paralysis of the facial and hypoglossal ncncs, 
although isolated paralyses of the facial nerve have been observed also in 
extremely rare eases in capsular and pontine foci. If, therefore, mono- 
plegia generally points to cortical luemorrhnge, yet the diagnosis does not 
become certain until the paralysis is, later, supervened bv the previously 
mentioned cpilcptoid spasms, and if aphasia is present besides parahsis (see 
j>. (IfiO). ('eteris paribus , the absence of the latter manifestation points 
rather to a Immiorrhage in the centrum ovale in contrast to hemorrhage 
in the cortex of the brain. 

Conduct of the Paralyzed Muscles . — The paralyzed muscles and nerves 
remain in such a condition that they can be irritated by the electric (the 
faradaic as well as galvanic) current ; the electric irritability is even in- 
ereased in some eases, but a reaction of degeneration can never he deter- 
mined. The volume of the paralyzed muscles remains intact for a long 
while; only after the lajise of some time does a, usually insignificant, 
atrophy (of inactivity) occur, which, however, never presen Is the char- 
acter of a degenerative atrophy. It is a very common occurrence in the 
later course of cerebral hamiorrhagc that, contractures develop in the par- 
alyzed muscles , especially in those of the arm. They are, mostly, so-called 
"passive contractures/* in that the movements of the joints, which have 
become fixed owing to the muscular inactivity, gradually arc more re- 
stricted in the course of the paralysis, thus causing a permanent short- 
ening of the muscles. The increase of the tendon reflexes ulso adds to 
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the tonic tension of the paralyzed muscles and to a restriction of articular 
motility. In the leg usually an extension contracture is observed, particu- 
larly often a contracture of the musculature of the calf (in that the par- 
alyzed foot sinks plantarward owing to the weight), in the arm we find 
tlexion contracture. The fingers are then in a Jlexor position, the fore- 
arm in pronation, the upper arm in adduction contracture. 

So-Called “ Post-Hemiplegic ” Chorea. — After hemiplegia has persisted 
for some time, in a few rare cases an involuntarily motility of the par- 
alyzed side, preferably of the arm, occurs in the form of choreic or 
athetotic movements . They occur in some cases of hemiplegia, ot hemi- 
plegia with hemianesthesia, during the time in which the paralyzed parts 
commence to become movable; we speak, therefore, of a “ post-hemiplegic " 
chorea or athetosis . Experience teaches us that hemichorea or hemiathe- 
tosis occurs principally in foci which are situated in the optic thalamus or 
in the posterior portions of the internal capsule adjacent to the same. 
But their value as topico-diagnostu symptoms is a very limited one, be- 
cause hemichorea has been, although less frequently, observed also in cere- 
bral foci that were located elsewhere. 

Hemianaesthesia, which is often observed as a transitory focal symp- 
tom, is much rarer as a permanent focal symptom. It persists in all cases 
in which the tract of the sensory fibres, the course of which is well known, 
is affected by the luemorrhage, especially, therefore, if the latter is located 
in the posterior third of the posterior shank of the internal capsule or in 
the medullary substance, in. so far as tlu> latter adjoins the central convolu- 
tions, or, finally, in the above-named portions of the cortex. There can be 
no question, however, of an isolated affection of the latter, if, besides uni- 
lateral cutaneous amesthesiu. paralyses of the nerves of the special senses 
are present at the same time, as their cortical areas are, relatively, very 
remote from the central tactile sphere. On the other hand, according to 
clinical and physiological experiences we may assume an adjoining posi- 
tion of the entire sensory (also of the special sense nerve) tracts within 
the internal capsule (and the adjacent corona-radiata region), and, there- 
fore, liemiana'sthesia (of the skin) with synchronous paralysis of the en- 
tire nerves of the special senses points directly to a focal affection in the 
internal capsule. But we wish to emphasize particularly that, in foci in 
the internal capsule, unilateral cutaneous anesthesia may also occur with- 
out paralysis of the nerves of the special senses, namely when the central 
fibres of the optic and acoustic nerves, which, it is true, arc situated in 
closest proximity to the tracts for cutaneous sensibility, are, accidentally, 
not affected (see Fig. 5(5). 

Differential Diagnosis. — It is not necessary to enter more closely upon 
a localization of cerebral lnemorrhages ; the details of this part of the diag- 
nosis have been exhaustively discussed in a previous chapter. But a more 
detailed discussion is necessary of the differential diagnosis between cere- 
bral haemorrhage and other diseases which are accompanied with coma, 
which present paralyses, etc., which, in short, show a certain similarity in 
certain stages of their course with the picture of cerebral haemorrhage. 

Meningitis. — Patients who suffer from meningitis , if the course of the 
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disease is not fully known, sometimes present the clinical picture of apo- 
plexy, more so because hemiplegic symptoms also occasionally become 
prominent in meningitis. The demonstration of irritative symptoms prin- 
cipally decides in favour of meningitis in such cases : The hyperesthesia of 
the skin and muscles, the violent headache and, above all, the contractures 
of the musculatures of the. trunk and neck, although it must not be for- 
gotten that painful rigidity of the back of the neck occurs also in haem- 
orrhages, especially in those situated in the posterior cranial fossa. Con- 
vulsions are observed in both these cerebral affections; but, whereas in 
haemorrhage they are a rather infrequent symptom during the time of the 
stroke and are more of a transitory nature, in meningitis they form a per- 
sistent, predominating symptom. In the latter affection they are mostly 
bilateral, in lnemorrhage unilateral, as a rule. The converse is the ease 
with hemiplegia; it is the fundamental symptom in the clinical picture of 
lnemorrhage and is absent in exceptional eases only, whereas it is gen- 
erally rarer in the course of meningitis and appears only when one hemi- 
sphere is accidentally \crv markedly affected by the meningitic exudate. 
Nevertheless, a confusion of both diseases during this stage is possible if 
we arc; dealing with a comatose patient and do not know the course of the 
affection in the given case, in such instances we must pay especial atten- 
tion to certain symptoms the determination of which secures tins diag- 
nosis of meningitis . They are, besides the hyperesthesia previously men- 
tioned which (wfends over the entire body , and genera 1 convulsions and 
contractures , a gradually occurring paralysis of the nerves of the muscles 
of the eyes , persistent fever and the result of the ophthalmoscopical e.r- 
amination , especially the demonstration of an optic neuritis . 

The differentiation between pachymeningitis ccrcbralis lurmorrhagica 
and certain forms of cerebral lnemorrhage is more difficult. If the latter 
affects tin* cortex or the centrum ovale, it is quite obvious that the clinical 
picture of those intracerebral haemorrhages must be* similar to that of 
dural luemorrhages which act in an irritating and paralyzing manner upon 
the cortex of the brain. As a matter of fact, pachymeningitis makes its 
appearance under the picture of the apoplectic insult with coma, slowing of 
the pulse, unilateral convulsions and contractures or hemiplegias, when 
the dural hirmorrhnge is unilateral, as occurs in about half the cases. It 
is usually absolutely impossible, under those conditions, to differentiate 
between the two diseases. It is more probable that pachymeningitis is 
present if, besides the above-named symptoms, narrowing of the pupils, 
choked disk and rise of temperature are found, if the symptoms of irrita- 
tion and paralysis are less sharply pronounced, and if longer-lasting pro- 
dromes were present in the concrete case. The diagnosis of hirmatoma of 
the dura mater is especially favoured by preceding mental diseases, par- 
ticularly paralytic dementia, or by chronic alcoholism, as it is well known 
that these morbid conditions play the most important part in the aetiology 
of pachymeningitis hemorrhagica. 

Symptomatic Apoplexies. — The course of some affections of the brain 
is accompanied with attacks which bear a great resemblance to the clinical 
picture of haemorrhagic apoplexy, and which, therefore, may give rise to 
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mistakes. These are apoplectiform attacks which occur in the course of 
“sclerose en plaques ' 9 of progressive paralysis and of cerebral tumours or 
abscesses . The differentiation of such symptomatic apoplexies from those 
caused by cerebral haemorrhage offers more difficulties from a theoretical 
than from a practical standpoint, because the development and the clinical 
picture of these affections are entirely different from cerebral lui'inorrliage. 
It is only of importance for the diagnostician always to bear in mind that 
apoplectiform attacks are not unusual in the course of these diseases, that 
they are followed bv transitory hemiplegias and may alternate with epilep- 
tiform attacks. Here, also, the ophthalmoscopical examination will, as a 
rule, give applicable points of support in doubtful cases, in that, for in- 
stance, gray atrophy of the optic nerve points to sclerosis, pronounced 
choked disk to brain tumour, etc. It may occur, also, that non-sympto- 
matie, genuine epilepsy must be considered in the differential diagnosis, 
as the epileptic attack sometimes sets in with simple unconsciousness or 
with scarcely perceptible convulsions, and, on the other hand, cerebral 
haMuorrhage may be accompanied, in rare cases, with epileptic convulsions. 
The differential diagnosis, in such instances, must consider principally the 
consecutive manifestations and the course of the disease. During the coma 
proper, the colour of the face of the patients may in advance give some 
direction as to the diagnosis; the face in epileptics generally appears pale 
at the onset of the attack, in an apoplectic insult highly flushed. 

Uremia. — -The decision of the question whether coma is due to a cere- 
bral laemorrhage or to a cerebral infection of a anemic or even septic 
nature, may eventually be more difficult than the differential diagnosis 
between cerebral luemorrhagc and the pathological conditions previously 
named. As stated on a former occasion, it is always hazardous to diag- 
nosticate tin* onset of a cerebral haemorrhage during the comatose stage, 
and it is certainly correct to leave the differential diagnosis in suspense 
at this period, even when it is known that the patient is suffering from 
contracted kidney, an affection which predisposes equally to uremia and to 
cerebral haemorrhage. To forego a positive diagnosis is still more ad- 
visable if nothing can be learned regarding the history of the ease. For 
the mere demonstration of albumin in the urine and a profuse seeretion 
of urine does not prove anything in regard to the presence of contracted 
kidney or of uremic coma, because it is a demonstrated fact that, in the 
severe cases of cerebral haemorrhage, the excretion of watery, albuminous 
urine constitutes one of the symptoms of the stroke. However, the occur- 
rence of convulsions and vomiting at the very onset of the coma probably 
points rather to uremia, whereas a more marked relaxation of one ex- 
tremity and of one half of the face (although transitory hemiplegias have 
been observed in rare cases of uremia also), as well as the absence of the 
cremasteric reflex on one side and the conjugate deviation of head and eyes 
indicate the presence of cerebral luemorrhagc. But the feasibility of a 
positive decision will soon be apparent, in that the focal symptoms become 
distinctly prominent within a few hours or days. 

Sepsis. — The differential diagnosis between cerebral haemorrhage and 
certain eases of acute septic infection , with special localization of the 
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toxine in the ^rain, sometimes appears absolutely impossible at the first 
glance. However, the stage of the coma, which sets in suddenly in such 
cases, only lasts a short while; and this is soon followed, unless they have 
pre-existed, by symptoms of a different localization of the septic process: 
The signs of acute endocarditis, of metastatic affection of the skin, articular 
affections, etc. 

Hysteric Hemiplegia. — Finally, we will also mention hysteric hemi- 
plegias, because their differentiation from apoplectic hemiplegias fre- 
quently presents difficulties. Hysteric paralyses are usually not accom- 
panied with paralysis of the facial nerve, nor with hemianopsia, severe 
coma, etc. But exceptions to this rule occur everywhere. The decision be- 
comes easier if we succeed in determining the psychical character of the 
paralyses, i. e., to demonstrate them to be “paralyses of the will/* or if 
the paralyses are subject to a remarkably rapid change in regard to inten- 
sity and localization, as is usually the caw* in hysteric paralyses. Further- 
more, the sensibility shows disturbances only exceptionally in apoplectic 
hemiplegias, whereas it is severely affected in those of lustene origin. Be- 
sides, hemiameslhesia of the hysteric is usually accompanied with uni- 
lateral disturbance of hearing, smell and vision, and, finally, all kinds of 
other hvsteric symptoms may coexist with hemiplegia (for particulars see 
the chapter on Hysteria). 

After Inning recognised the insult as probably or certainly being of an 
apoplectic nature, with due consideration of the above-named affections 
which play a part in the differential diagnosis, it always remains to decide 
whether the insult and the focal symptoms following the same arc the 
consequences of cerebral lisemorrhagc or whether they are not more likely 
to be due to softening of the brain, to tin* obstruction of a cerebral ves- 
sel. The differentio-diagnostieal factors which are determining in the 
decision of this question, will be fully entered into in the discussion of 
the diagnosis of embolus of an artery of tin* brain, which will lie taken up 
piesentlv; we only wish to state now that, in spite of the most painstaking 
consideration of all the facts which play a part in the same, the diagnosis 
is about as often wrong as correct, in tlie given case, so that it is advisable 
generally to be satisfied with probable diagnoses in such instances. The 
diagnosis of meningeal hirmorrhages , finally, will be specially discussed 
later on. 

Unusual Pictures of Apoplexy. — There are certain deviations, excep- 
tional cases, from the above-described, usual picture of cerebral liicmor- 
rhage, which must be familiar to the physician to avoid errors in the diag- 
nosis. We shall, therefore, briefly mention them. Primarily . there arc 
cases of cerebral hemorrhage in which no insult exists, in which, there- 
fore, without the presence’ of the latter, hemiplegia or another focal symp- 
tom more or less suddenly takes place. This rapid occurrence of a focal 
symptom (which then, as is conceivable, is generally very unlikely to dis- 
appear), in such cases, although no stroke is present, points to the exist- 
ence of cerebral haunorrhage or of softening of the brain, which likewise 
occasionally is brought about without insult. In other cases the course of 
the insult is so slow that, for many hours, only deliria, drowsiness, etc., 
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in short, so-called “prodromes” exist until coma is complete. Whereas 
in these cases the “prodromes” (headache, vertigo, tinnitus aurium, mel- 
ancholia, difficulties of speech, oppression, etc.) pass into severe coma, 
they disappear in other cases without leaving any deleterious consequences. 
Then it is obviously a question of small luemorrhages which, in the latter 
case, remain small, but, in the former, gradually assume dangerous dimen- 
sions. In other cases, again, the prodromes do not occur suddenly but 
come and go slowly, persist for months and are then, probably, the ex- 
pression of disturbances of circulation due to atheromatous degeneration 
of the arteries of the brain which, later, occasionally leads to cerebral 
hamiorrhage or encephalomalacia. 

EMBOLISM AND THROMBOSIS OF THE CEREBRAL ARTE- 
RIES: SOFTENING OF THE BRAIN; ENCEPHALOMALA- 
CIA. 

Encephalomalacia is characterized by necrosis of the cerebral tissue 
which occurs in foci and the origin of which should be looked for in de- 
ficient arterial blood supply. 

The shutting off of the blood from circumscribed portions of the brain itself 
can be brought about in va lions manners: Usually by emboli which originate either 
in the heart (in eminent d it is, raluthtr dvfccts of the left heait, thrombosis due to 
delicient aetiou of the heart, especially in the left auricle), 01 in the larger arteries 
(atheromatosis and aneur\Mns) ; or by thiombi which form in the eeiebral arteries 
proper in consequence of rtuomc artn wsvlvrosis or si//)hitihr cnd<u tcnhft. Jt is 
olnioiis that the last-named pi oeesses combine eventually with embolism, in that 
small masses of fibrin become detached from the thrombi and, carried into smaller 
cerebral vessels, may obstmet the latter. As the arteries of the crus cerebri, espe- 
cially the branches of artery of the Sylvian fossa, are terminal arteries, a collateral 
compensation of the circulatory stagnation created by embolism or thrombosis in 
this aiterinl region (which comprises the corpus striatum, internal and external 
capsules, insula, central convolutions, second and third frontal and the parietal 
convolutions and a part of the temporal brain) is impossible. Thus, iu accordance 
with the usual process ot a lncinorrhagic infarct, necrosis of the affected portion ot 
the brain is brought about. Only in the regions of the centrum ovale and of the 
cortex is the vascular arrangement such that a collateral compensation of the circu- 
lation is actually brought about, at least in some ot the eases. At any rate, to 
insure a sullicicnt collateral circulation, the arterial amcmia of the embolic region 
should not last longer than a few days; otherwise necrosis of tissue will invariably 
occur in the form of softening of the brain. The arteries of the Sylvian fossa are 
most frequently affected by embolism, the left oftener than the right one, as we know 
from expei icnec; emboli in the optic tlialami, cerebral peduncles, cerebellum and 
pons, in short in the region of the vertebral artery, are of much rarer occur- 
rence. This great predilection of the arteries of the Sylvian fossa for embolism is 
the reason why embolism of the brain presents a certain uniformity in the clinical 
pictyjre. 

The manifestations which are caused by an obstruction of a cerebral 
vessel, are connected partly with the act of the obstruction itself (first 
stage), partly with the process of softening (second stage) and the absence 
of function caused thereby. In chronic softening of the brain only the 
latter is considered. 
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Stage of the Stroke. — Without prodromes, or after headache, vertigo, 
parses thesias, sometimes also weakness of the extremity, haves preceded , 1 
an apoplectic attack with its marked symptoms occurs. It is character- 
ized by an insult, the condition of which corresponds to the insult in cere- 
bral haemorrhage. 

Cause of the Insult. — The cause of the insult has been elucidated by experi- 
ments which wore made by Ueigel, Jr. f in the laboratory of the Wurzburg clinic. 

Accordingly, at the moment of onset of the embolism, not only a circulatory 
disturbance of the cinbolizcd vessel occurs, but of the entire brain. The arterial 
pressure in the cinliolizcd vessel ceases with the cml>olism; but then the vascular 
tension in this vessel reaches its full action; the artery endeavours to contract, 
and this tugging action, uhich corresponds to the vascular tension of the embolized 
vessel, is communicated to the Avails of those arteries which are not embolized, 
trying to expand them. The latter, however, is compensated by the intrinsic tension, 
acting inwaidly, of the non-cmliolizcd \ T csscls, so that the tension in the latter 
may be equal to naught for a short moment of time. Thus the blood will force the 
tensionless wall of flic non -eml seized vessels outward, hut will no longer, in this case, 
flow towards the veins, and stasis in the capillaries will be the consequence. But 
even if the latter is not complete, at all events, during the time of the following 
effect of the embolism, the blood , which was utilised to expand the non-embolizcd 
arteries , is lost to the capillaries and , thus , also to the blood supply of the cortex, 
in such a manner accounting for the apoplectic insult in embolism . 

The insult is more or less pronounced according to the extent of the 
occluded region. It may even be. entirely absent if a small vessel is af- 
fected or if it is a question of a simple contraction, not of a complete 
occlusion of the vessel. Tt is quite obvious, according to the above-de- 
scribed physical action of the embolism upon the circulation of the ‘blood 
of the brain in general and of the cortex in particular, that conditions of 
epileptic convulsions are observed comparatively often in embolic insult, 
and it is likewise conceivable that a slowly occurring thrombosis of the 
cerebral arteries is not accompanied with insult, but produces an insult 
only when the contraction of the vascular district, which had developed 
until then, by detachment of a larger fibrinous coagulum, gives rise to a 
sudden complete occlusion of an adjoining vessel. 

The duration of the insult is generally shorter in embolism than m cere- 
bral luemorrhage. If, exceptionally, it lasts very long, i. e., many days, 
even then (contrary to the condition of the insult in cerebral haemor- 
rhage) the prognosis is not absolutely unfavourable, in that, even under 
such circumstances, a restitution of the circulatory conditions is still pos- 
sible. According to experience, the embolic insult shows some further 
peculiarities which, at least sometimes, may direct the differential diag- 
nosis between embolic and hannorrhagic insult, without, however, being 
sufficient to claim determining significance differentio-diagnostically. Con- 
trary to the insult in cerebral hemorrhage, the initial decrease of the tem- 
perature of the body, which is observed in the latter , is absent ; on the 

1 Prodromes arc found almost only in those cases of softening of the brain which 
depend upon atheromatosis of the cerebral vessels, and they are either dup to the 
deficient circulation of the brain which is connected with this condition, or they 
depend directly upon smallest vascular obstructions and areas of softening. 
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contrary, often, soon after the insult, a rapid rise of the temperature 
occurs, and this fact does not signify an unfavourable prognosis, as in cere- 
bral haemorrhage. However, it will still require considerably more con- 
firmation whether this condition of the body temperature is character- 
istic; neither is the cause of it quite clear as yet. Furthermore, the 
marked congestion of the face, which is observed in haemorrhagic insult, 
is not present at all or less pronounced than in the former, the slowing of 
the pulse is also absent, as is the specific remote action in form of dis- 
turbances of urinary secretion and of respiration. The period of the in- 
sult is then followed by the stage of focal symptoms. They are, the same 
as in cerebral luemorrhage, either transitory or permanent. The tran- 
sitory focal symptoms , which manifest themselves as hemiplegia, hemi- 
anesthesia, etc., may disappear very rapidly when the development of 
necrosis is prevented by collateral compensation of the circulation, as it 
may occur in the region of the cerebral cortex. No injurious consequence 
of the threatening danger can, under such circumstances, be determined 
within a few days after the attack. In other cases, in which a complete 
circulatory compensation does not occur, but, on the other hand, a more 
or loss extensive area of softening develops, some of the focal symptoms 
will, it is true, also disappear gradually, but, according to the location 
and extension of the area of softening, permanent (direct) focal symp- 
toms will continue to persist, i. e., losses of function, which represent 
the clinical picture of permanent functional disturbances depending upon 
the necrosis of certain portions of the brain. Their specific descrip- 
tion is unnecessary; they are, of course, the same as in cerebral hemor- 
rhage, and, the same as in tbo latter, so also in encephalomalacia, loca- 
tion and extension of the individual area of softening should be determined, 
according to the previously described view-points, from the special char- 
acter and conduct of those direct focal symptoms. The period of time 
which must have gone by to characterize the focal" symptoms as direct, 
permanent ones, varies in length in each individual case; a certain term 
cannot be named in these instances. If focal symptoms occur without any 
insult whatever , we must, from the beginning, expect them to be direct, 
irreparable ones. 

As usually the arteries of the Sylvian fossa and their branches are af- 
fected by the emboli, the symptom-picture of the resulting focal symptoms 
is, as a rule, rather uniform (as in cerebral haemorrhages), namely that of 
an ordinary cerebral hemiplegia. We have stated before that remarkably 
often the embolus is driven into the left artery of the Sylvian fossa, which 
is the reason why aphasia is one of the most frequent sequela 1 of embolism 
of the cerebral arteries. Besides, aphasia may manifest itself also in right- 
si did embolism as an indirect, rapidly passing focal symptom. 

Differential Diagnosis. — The factors, which were discussed in the differ- 
ential diagnosis of the apoplectic insult, are to be considered one after 
the other in the diagnosis of embolism of the cerebral arteries; otherwise 
'it remains questionable whether it is at all possible to differentiate with 
absolute certainty between an embolism or softening of the brain and a 
cerebral haemorrhage. These questions must be answered in the negative; 
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but, on the other hand, it is permissible in most cases, in fact necessary 
on account of the therapy to be resorted to, at least to attempt to make a 
probable diagnosis of one of the two affections. Jn the given east' the fol- 
lowing symptoms point 


TO EMBOLISM 

Youthful age; in a more advanced 
age embolism and hemorrhage occur 
nearly equally often. 

Advanced atheroma, affections of the 
heart, following acute rheumatism, sep- 
sis; chronic valvular defects, adipose de- 
generation of the heart, weakness of the 
heart in general, aneurysms. 

Demolish at ion of emboli in other or- 
gans. 


During the insult any marked con- 
gestion of the face is absent. The pulse 
is normal, e\cntually accelerated in car- 
diac affections, u regular. 

Temperature normal, usually rising 
very soon after the attack, without in- 
dicating a bad prognosis. 

Duration of the insult usually 
slant ; although exceptionally long in 
extensive embolism, yet circulatory com- 
pensation is possible even then. 

Remote actions, especially upon the 
parts of the posterior cranial fossa (dis- 
till buncos of respiration, etc.), occur 
rarely. Hemiplegia is usually right- 
sided with aphasia. 

Ophthalmoseopieul finding: Eventu- 
ally the ophtlulmoscopical manifesta- 
tions of a recent or an old embolism of 
central retinal artery. 


TO HEMORRHAGE 

More advanced age ; hemorrhage 
scarcely ever occurs in youthful individ- 
uals. 

Atheromatosis, besides hypertrophy 
of the heart. 


Demonstration that the patient was 
“ quite well ” up to the time of the at- 
tack. Demonstration of easts in the 
urine, and of other symptoms of chronic 
nephritis. 

Dunnq the insult: Flushed face, 
marked pulsation of the carotid arteries, 
pulse retarded. 

Temperature of the body dr or rasing 
during the insult, increased shortly be- 
fore death. 

Duration of the insult comparative- 
ly longer than in embolism. l T pon long 
(about two days') duration of uncon- 
sciousness recovery does not take place. 

Remote actions are quite common ; 
changes in the urinary secretion, albu- 
minuria, polyuria, etc. 

The retinal arteries may present 
the various stages of atheromatous de- 
generation; consequent l t \ retinal Inemor- 
rhages may have occurred, or the oph- 
thaliuoscopicul picture of a thrombosis 
of the central vein of the retina may 
present itself. In those rare cases in 
which the haemorrhagic extravasation 
perforates into the ventricles, a marked 
narrowing of the pupils becomes mani- 
fest. 


JEtiological Diagnosis. — If the .diagnosis lias boon mado of probable 
softening of the brain, there still remains, besides determination of the seat 
and extension of the morbid area, which takes place according to the rules 
previously given, the more precise verification of the adiohgieal diag- 
nosis. Primarily the heart must be examined for valvular murmurs (mi- 
tral and aortic defects), for signs of weakness and adipose degeneration 
of the musculature; aneurysm must be investigated, and, furthermore, 
the condition of the vessels must be examined for the presence and degree 
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of atheromatosis. A scrupulous investigation for recovery from syphilis 
must never Iw neglected, particularly on account of the therapeutic meas- 
ures eventually to be taken. It is characteristic of syphilitic as well as of 
senile thrombotic softening of the brain that the prodromes arc almost 
always very marked in these cases, and that an aggravation of the condi- 
tion takes place in paroxysms, so that intercurrcnt improvements alternate 
with attacks of oppression or actual insults, and, finally, that the intelli- 
gence is reduced to complete dementia, if youthful individuals are at- 
tacked by apoplexy, we must always think of syphilitic softening of the 
brain . as they seldom suffer from cerebral haemorrhages, and as atheroma is 
not to be considered axiologically, provided other plausible causes of en- 
eephalomalacia (heart defects, etc.) can be excluded. This rule has always 
stood me in good stead both in diagnosis and in therapy. 

Chronic Progressive Softening of the Brain. — The course of senile and of 
syphilitic softening of the brain is generally deeidedly chronic and is characterized 
by a varying condition, i. c., by improvements and intercurrent, paroxysmal aggrava- 
tions. Hut, besides, there occur still other cases of senile soltcniug, which differ 
from the usual picture, in that they derelop decidedly chronically from the very 
beginning and vuuse focal symptoms (localized manifestations of irritation, later 
hemiplegias , furthermore hernia mcsthcsiaH, paresthesias, sensation of weight in the 
paialyzed limbs, etc.) nit ho ut insult and general symptoms . The course of these 
cases is slowly progressive , extends over months, even several years, until the focal 
symptoms have reached a certain stage of development and now remain stationary. 
At the autopsy these eases present more or less extensive areas of soitening, mostly 
in the medullary substance. The diagnosis of these cerebral softenings, the course 
of which is slow, without insult, is never easy to make, best by way of exclusion, in 
which case abscess of the brain and tumour of the brain arc to bo chiefly considered 
diagnostically. Development and course of the lattci conditions arc similar, yet 
differ in several respects: the a'tiology, to some extent, but, aliovc all, the predomi- 
nance of severe general symptoms, which uio almost entirely absent in chronic 
softening of the brain, decide in favour of abscess or tumour, to the discussion of 
which the following chapter is devoted. 


NEOPLASMS OF THE BRAIN, CEREBRAL TUMOUR, 
TUMOUR CEREBRI 

The diagnosis of tumour of the brain can be made, with great cer- 
tainty, in most eases. It is based, principally, upon observation of the 
effects of the growth of the tumour — the compression . The latter mani- 
fests itself in a diffuse manner und in local symptoms, most markedly in 
those areas at which the brain is contiguous to firm, more or less unyield- 
ing, adjacent structures (falx, tentorium, wall of the skull). 

Effects of Pressure. — This diffuse pressure effect is indubitably shown, on ex- 
posing the brain, in obliteration of the sulci, in a chronic inflammatory thicken- 
ing of the dura and also in traces of pressure at the cerebral nerves which 
may be forced against the t>ony base, displaced and flattened. The veins with 
relaxed walls are also affected by the compression; this may manifest itself exter- 
nally in a stasis of the frontal veins (which communicate with the ophthalmic 
vein). Furthermore, the increased pressure and the compression of the veins 
within the cranium give rise to exudation of serum into the ventricles, thus (feusing 
a further increase of the contents of the skull. Hydrops ventriculi is especially 
liable to develop if, besides venous stasis, the deilux of the ventricular fluid is 
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obstructed by direct local pressure of the tumour upon the canalicular system of 
the cerebral ventricles. Thus tve observe that hydrocephalus develops especially 
markedly and early in tumours of the corpora quadrigemina , of the pineal gland 
and of the cerebellum, in short, of the portions of the brain which are situated in 
the posterior cranial fossa . 

The general effect of pressure is present even in the softest tumours, 
although they are not really possessed of an actual compression effect. As 
this pressure effect manifests itself in pronounced clinical symptoms, it 
must undoubtedly be designated, even in a diagnostic respect, as the most 
important effect of the tumour . The general symptoms depending upon 
the same considerably precede the local effects of the tumour, which will 
bo discussed later on (the focal symptoms). 

Headache is the most constant general symptom which is the earliest 
to appear. It is very violent, as a rule, mostly bilateral, more rarely uni- 
lateral, but usually not sharply localized . The tumours of the posterior 
cranial fossa form an exception in that the headache in such a ease, 
although general, yet is concentrated upon the neck and back of the head. 
It is particularly suspicious if individuals, who, until then — for decades — 
never suffered from headache, are ut tacked by a persistent inexplicable 
cephalalgia, and if a percussion of the skull at a circumscribed area, and 
always here only, is painful. The cause of the general headache is ascribed 
to an irritation of the meninges, especially of the dura mater which 
abounds with ncncs; that headache which is brought about by local irri- 
tation of certain pain-producing portions of the brain (especially of the 
pons), will not be referred to at present. Headache is entirely absent only 
in the rarest cases, namely when the mechanical insult is very gradually 
brought about by tumour which grows \ery slowly and uniformly, causing 
the sensory nerves to be inirritablc without having previously passed 
through a period of irritation. 

Convulsions. — Epileptic convulsions are a second important general 
symptom of tumours of the brain. They are, it is true, less frequent than 
the headache, yet they are surely observed in about one half the eases. 
They also, like the headache, are due to irritation of the surface of the 
brain. 

The name ns the headache, they sometimes signify a local irritation, when the 
tumour is located in a certain area of the surface of the brain, viz., in the motor 
region of the cortex; but they may also be. and this fact is, for the present, interest- 
ing, the expression ot a genual compressive action of the tumour, which becomes 
manifest at the surface of the brain. Kpilcptic attacks which arc produced in such 
a manner, make their appearance mostly unilaterally upon the contralateral side, 
but, upon increased irritation, also bilaterally (ns in the physiological experiment). 
In such eases consciousness is greatly impaired or lost. Whereas, at the onset of 
the disease, the epileptic attacks occur only very rarely, they become considerably 
more frequent towards the end. 

Choked Disk. — Of much more diagnostic importance than both the 
above^dcscribed general manifestations is a third one, the choked disk, 
which can be easily demonstrated by an ophthalmoscopical examination. 
It is rarely entirely absent in the course of the development of the tumour, 
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but it is understood, then, that the ophthalmoscopical examination is not 
made only onec in the course of the disease, but often at shorter inter- 
vals. The repetition of the oplithalmoseopieal examination is of the great- 
est importance, because in quite a number of cases any variety of func- 
tional disturbance is absent, especially at the beginning, and does not be- 
come prominent, as a rule, until the so-called atrophic stage of clicked 
disk is ushered in. Choked disk may sometimes be more and earlier pro- 
nounced in one eye than in the other. 

Cause of Choked Disk. — The occurrence of choked disk is due to the general 
increase of pleasure in the cranial entity which heroines most developed in cerebral 
tumour; ill that lespcet, therefoie, choked disk is quite especially characteristic of 
cerebral tumour, but, of course, it is not absent in other alt'ections of the brain 
which are associated v\ it li increase of piessure, as in abscess of the brain, internal 
hydrocephalus, and others. K\ pen mental investigations have shown that an in- 
erease or a decrease of the eeiebro-spiunl fluid does not exeit any influence, but only 
the increased intracranial picssiue which is transmitted along the optic nerve 
sheaths; the latter, as is well known, me direct continuations of the enveloping 
membranes of the brain, and, likewise, the suhduial space, the suhnruehnoid spaces 
of the lira in arc in immediate connection with the same spaces of the optic nerves. 

Other General Symptoms. — Besides the above-mimed three main efleets 
of tbe general compressne aeiion of brain tumours, there are slill some 
other general symptoms which sometimes attain diagnostic significance. 
Of these, stowing of the pulse is the most important. It is the expression 
of an irritation of the pneumogastric nerve centre, which is caused either 
directly hv tumours of the posterior cranial fossa, or indirectly by general 
intracranial increase of pressure. Furthermore, vertigo and vomiting are 
frequent accompaniments of tumours of the brain. The vomiting can 
easily he recognised as being of cerehial origin, as it occurs independently 
of change's of the gastric digestion; this can he easily demonstrated by 
an exploratory sounding of the stomach. Vertigo is of subordinate im- 
portance as a general symptom; it is of greater significance as a focal 
symptom of tumours of the posterior cranial fossa, in which case it is very 
intense and more constant. Of greater importance as general symptoms 
are disturbances of the mind and of the sensorium. The patient becomes 
indifferent to external impressions, drowsy or stuporous; the acuteness of 
thinking diminishes, the images of memory are not retained, the mem- 
ory becomes poor; the facial expression of the patient is without energy, 
stupid. The patients may finally become fully demented, discharge faves 
and urine imoluntarily, etc. These psychical disturbances are occasion- 
ally associated with coma ; intoreiirrent apoplcdiform attacks may take 
place, caused by a suddenly occurring, more extensive filling of the ves- 
sels* or by h&nnorrhagcs within the region of the tumour, or by a rapidly 
appearing increase of the ventricular dropsy. It may also be mentioned, 
finally, that most patients with brain tumours are afflicted with obstinate 
constipation , and that general debility and emaciation become prominent; 
however, the latter symptom occurs also in the course of other severe affec- 
tions of the brain. 

As previously stated, the compressive action of a brain tumour may be 
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restricted to the above-named general symptoms. This is the ease when 
the mass of the brain can give way to a tumour which grows from without 
inward, or if it is simply infiltrated with the intracerebral neoplasm (in- 
filtrating tumours), so that more of a forcing apart than a progressive 
destruction and conduction inability of the tissue elements results. In 
other cases, again, in the course of the development of the tumour there 
occur, besides the general compressive action, local effects of the growths 
of the tumour , destruction of ganglion cells and none fibres, and thus so- 
called focal symptoms become manifest. 

Focal Symptoms. — It is true that much depends upon the seat of the tumour 
in such cases. As we do not fully know yet, up to now at least, this symptoms which 
are caused by the destruction of the frontal lobe, corpus callosum, gyrus fornicutus, 
etc., we have no manifestations which could l>e explained with certainty, of the local 
effect of a tumour of these regions. It should he noted, furtheimoie, that the local 
ellect is much more pronounced if the glowing tumour is situated at the base of 
the brain (at w'liieh locality especially the peripheral nerves cannot give way) or 
near the falx, than if it develops at the convexity or near the medullary substance, 
at which places a forcing apart of the fibres is, at least temporarily, possible, l’art 
of the local ellect of the tumours also depends upon the development of blood ves- 
sels in the same, upon the irritating, inflammatory action upon the surrounding 
parts and, finally, also upon hemorrhage or sol tellings in the neigh liourhood of the 
tumour. 

The focal symptoms , the consequences of Mich a local action of the 
tumour, are either of a direct or of an indirect nature. The occurrence 
of indirect focal symptoms depends, above all, upon the extent of the press- 
ure, and as the latter again is the cause of the general symptoms, we may 
conclude that, the less (he latter, the mare may we interpret the foeal 
symptoms as direct ones „ i. e„ ns manifestations caused by the seat of the 
tumour . 

Direct Focal Symptoms. — Furthermore, we may expect, also, that the 
topical diagnosis becomes more i retain the smaller the tumour. In fact, 
the seat of the tumour can lx* determined with desirable exactness only in 
those cases in which it is not a question of too large a tumour and in 
which the general symptoms are little pronounced. Whoever does not con- 
sider these principles derived from experience, will be very much aston- 
ished to find the seat of the tumour, either post mortem or on trepana- 
tion, at an entirely different location from that at which he expected ap- 
parently with the greatest probability or even with certainty to find it, by 
reason of (indirect) foeal symptoms. 

Hemiplegias which occur during the growth of a tumour, should he 
judged in the same sense; the slower and steadier a hemiplegia develops 
and the less the general symptoms become prominent, the more certain it 
is that it should be considered a direct focal symptom, a local action of 
the tumour upon the motor-fibre tract. Monoplegias arc of still greater 
importance in the localization of the tumour, especially whim, as is the 
case in cortical lesions, different monoplegias occur in a gradual sequence 
or when m on ocon fractures take place owing to the irritative effect of the 
tumour. The same as monocontractures, so are irritative hemiconlrac - 
iures (in which, in contrast to passive contractures, the motility of the 
44 
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joints (loos not become greatly impaired) to a certain extent characteristic 
of the tumour ; at all events, they occur much oftenfcr in cerebral tumours 
than in other focal affections of the brain. The contractures are, nat- 
urally, followed by epileptic attacks. As previously stated, they arc fre- 
quently the expression of the general compressive action of tumours of the 
brain. But if the epileptic convulsions are restricted regularly to a single 
member or even to a small muscular region, they may be utilized as a di- 
rect focal symptom. As certain tumours occur preferably at the surface 
of the brain, especially syphilitic tumours and cvsticerci, wc may expect, 
above all, epileptic attacks, if they arc present. The occurrence of aphasia 
may, eventually, also be utilized in the localization of the tumour, namely 
when it appears isolatcdly with slight general symptoms or associated with 
monoplegia of the upper extremity, whereas aphasia, when combined with 
complete hemiplegia, with other paralytic symptoms and with very marked 
general symptoms, is of subordinate value in the topical diagnosis only as 
an (indirect) focal symptom. Similar view-points apply to the considera- 
tion of disturbances of sensibility, hemiamesthesia. 

Paralyses of Cerebral Nerves. — Particular caution should be exercised 
in the diagnostic utilization of paralytic symptoms of the various cerebral 
nerves , which so frequently occur in tumours of the brain. They, also, 
implausible as it appears at the first glance, yet, as experience teaches 
us, may be solely the effects of a pronounced yeneral intracranial press- 
ure. It must not be forgotten that the brain at its base, owing to the out- 
passing cerebral nerves, is considerably less displaceable than at other 
places, and that the nerve trunks, therefore, become especially impaired 
at- this locality by the general compression. It may also happen, as I saw 
not long ago, that a tumour (of the cortex) flattens the outgoing cere- 
bral nerves at the base not only at the side corresponding to the tumour, 
but also at the opposite side, so that, then, alternating paralyses become 
prominent in the clinical picture. Thus, in the above-mentioned case, 
among the focal symptoms were found right-sided paralysis of the oculo- 
motor nerve and left-sided paralysis of the abducent nerve, a combination 
which exceedingly aggravated the diagnostic localization of the tumour. 
If, on the other hand, it is a question of cases in which paralyses of cere- 
bral-nerve trunks occur without marked symptoms of general compression 
or occur earlier than the latter , the diagnostic importance of these nerve 
paralyses is quite considerable. They are, under such circumstances, a 
symptom of the local action of the tumour and point to the presence of 
basal brain tumours which, in general, occur frequently (above all, as 
syphilitic neoplasms, gummatous periostitides and sarcomata), and which 
originate either in the periosteum, respectively the dura, or in those por- 
tions of the brain which are situated at the base, especially also in the 
hypophysis. In such cases the oculo-motor, abducens, facial, fifth nerves, 
most rarely the hypoglossal nerve, are affected. The paralysis of the vari- 
ous nerves shows, of course, the character of pel ipheral paralyses. 

Paralysis of the nerves of the muscles of the eye occurs especially often; in the 
region of the fifth nerve generally only a lesion of the sensory fibres can be deter- 
mined, which manifests itself, at the onset, os an irritation (neuralgia), later as 
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anesthesia dolorosa (interruption of conduction in the peripheral, irritation in the 
central, portion of the nerve by the tumour) or as total anesthesia, an order of 
symptoms which, as such, points from the onset to the character of the affection of 
the fifth nerve being a lesion of the trunk. Paralysis of the facial nerve is charac- 
terized as a paralysis of the trunk (in contrast to paralysis of its fibres in the 
brain) by the fact that the nerve appears totally paralyzed, i. e., in ail its branches, 
including the superior ones, that the reflexes are entirely lost, and that reaction of 
degeneration sets in. If the trunk of the hypoglossal nerre is affected, this also 
becomes manifest by the fact that all its branches are paralyzed, one half of the 
tongue is then immovable and emaciates, deglutition and speech are impeded, etc. 
(sec Paralysis of the Hyoglossal Nerve). 

Usually it is not a question of isolated paralyses of one of the above 
cerebral nerves (tlie oculo-motor nerve, it is true, is an exception, ns its 
paralysis, caused preferably by syphilitico-gummatous processes and then 
commencing with ptosis, may occur quite isolated ly), but of combinations 
of paralyses of different nerves, corresponding to their topically closely 
connected places of exit. It is obvious that an affection of the nerve 
trunks by a growing tumour of the brain is indicated principally if the 
adjoining nerves become gradually paralyzed one after the other, and that 
this condition is also an important indicator in determining the seat of the 
tumour. 

Tumours of the Posterior Cranial Fossa. — Thus, paralyses in the region 
of the posterior cerebral nerves (V to XI 1, sec Fig. f » 1 ) point to tumours 
in the posterior cranial fossa* Ju such a ease* it is not necessary, of course, 
that the nerves are individually injured by the tumour, as tumours in 
this region always, owing to the limited space in which they develop, and 
also, probably, owing to the immediate pressure upon the larger vein of 
Ualen, exert a powerful general-pressure effect even upon slight develop- 
ment. This also accounts for the fact that the symptoms of choked disk 
manifest themselves so early in this ease, and often attacks of blindness 
occur, which fact points to a considerable extension of the chiasmal recess 
in association with a very pronounced internal hydrocephalus. Of course, 
the development of tumours in the posterior cranial fossa manifests itself, 
besides by paralysis of the cerebral nerves, by cerebellar and pontine symp- 
toms, which symptoms were exhaustively discussed in another chapter (see 
p. (J07 and p. (itfl ). 

Tumours of the Central Cranial Fossa. — We have repeatedly mentioned 
bilateral disturbance of vision and bilateral choked disk as symptoms of 
cerebral tumour, and we have seen that these manifestations are the effects 
of the general compression and, in so far, cannot he utilized to determine 
the seat of the tumour. But unsvmmetrical hemianopsia, the temporal as 
well as the nasal, is a diagnostically applicable focal symptom of tumours 
of the central cranial fossa. According to the cause or the slower or 
more rapid development, the ophthalmoscopical finding may be negative 
at the beginning and later show the manifestations of a moderately choked 
disk or those of chronic neuritis and atrophy 'of the papilla of the optic 
nerve; blindness usually occurs later. Besides, the optic nerve in its in- 
traoranial course may be found affected only unilaterally in the form of 
blindness, without original ophthalmoscopical finding, i. c., an alteration of 
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the optic papilla, atrophy, etc., may be visible from the beginning. These 
disturbances and alterations refer to tumours which’ originate in the fron- 
,tal or temporal IoIxm, in the hypophysis or in the base of the skull in the 
region of the chiasm. It is not astonishing, moreover, according to the 
anatomical arrangement, that the originally unilateral disturbance of 
vision soon becomes bilateral. Outside of the pressure upon the optic 
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nerve, there occurs, in tumours of the central cranial fossa, a pressure 
upon the cerebral peduncle of that side upon which the tumour is located. 
This, then, causes contralateral hemiplegia, which js, eventually, combined 
with paralysis of the trochlear and oculo-motor nerves of the other side 
(that of the scat of the tumour). It is quite obvious, from the course of 
the trunk of the trigeminal nerve and its passage into the central cranial 
fossa at the anterior border of the tentorium, that the trigeminal nerve is 
also affected by tumours of the central cranial fossa. 

According to the scat of the tumour in one or the other of the lobes 
of the brain, different focal symptoms will become manifest in the given 
case, depending upon the functional significance of the cortical areas and 
fibres belonging to the part of the brain affected; for instance, disturbances 
of hearing and, eventually, of speech in the form of cortical sensory 
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aphasia in tumours of the temporal brain, hemianopsia or psychical blind- 
ness in occipital tumours, etc. It impossible to enter in detail into this 
part of the diagnosis of brain tumours, because a simple enumeration of 
the symptoms which may enable us to make a localizing diagnosis, is en- 
tirely without value, and because, on the oilier hand, the diagnostic points 
of support which are to be considered in this respect, havg been exhaus- 
tively discussed in another chapter. I refer, therefore*, to the explanations 
on pp. (522 to (ill and only wish to emphasize hen* how easeful w r e should 
he in the exact localization of the seal of a lirain tumour until the various 
focal symptoms can be regarded, with a degree of certainty, as direct focal 
symptoms, by the simultaneous absence of more pronounced general symp- 
toms and by the manner of their occurrence and course. 

Differential Diagnosis. — -The order of the diagnosis naturally is such 
that, first of all, the question must bo decided whether a tumour of the 
brain is present at all. The previously descried general symptoms: Head- 
ache, choked disk, epileptic attacks, psychical changes, vomiting, etc., and, 
finally, the steady downward progress of the morbid process, are determin- 
ing in this instance. 

Headaches. — At the onset, so long as headache is the only symptom or 
predominates, if it is unilateral and associated with vertigo, we may think 
of a more innocent affection as the cause, viz., migraine. But the head- 
aches w'lncli characterize the latter condition, rather take place in typical 
attacks; these are interrupted bv periods which are entirely free from 
headache, during which the psychical faculties of the patient are also en- 
tirely intact. During the periods of migrainous headaches absolute rest 
and the exclusion of sensory and psychical irritations arc usually a means 
of ameliorating the headache, whereas all these measures arc almost with- 
out avail in the headache of patients who are afflicted with brain tumour. 
Painfulness of cranial percussion in such cases is also suspicious of the 
presence of a tumour. The same as migraine, so can others of the many 
kinds of headache be confused with the headache in brain tumours, thus 
the “ habitual headache in neurasthenia, amnnia , hy^leria, elc. Deter- 
mining for the diagnosis is not so much the character which the “cranial 
pressure” and headache present in such cases — for the last-named variety 
of headaches may persist continuously for years, accompanied with loss of 
energy, mental depression, vertigo and debility, and thus simulate a severe 
cerebral affection — but the other expressions of those neuroses which are 
combined with the headache, i. e., synchronous spinal irritation, sexual 
disturbances, nervous-dyspeptic manifestations, etc, symptoms, which in 
their entirety present an evidently more harmless clinical picture than 
that of lirain tumour. The steadily progressing aggravation of the symp- 
toms in brain tumour lead, above all, the diagnosis into the rigid direc- 
tion, even if, at the onset, doubts exist as to the character of the disease. 
The diagnosis beeomes absolutely certain if the ophthalmoscopical ex- 
amination shows the presence of an indubitable choked disk. Patients 
with latent contracted kidney and chronic uramiia may also present head- 
ache, vertigo and vomiting as the only symptoms and thus create the im- 
pression of being affected with tumour of the brain. 
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Epilepsy. — If epileptic attacks predominate in the pathological picture 
of brain tumour or if they form, for a certain length of time, which is not 
a very rare occurrence, the only symptom in patients with tumour of the 
brain, a confusion of the affection with idiopathic epilepsy is possible. 
However, the concentration of the convulsions upon one half of the body 
is a rare occurrence in the latter affection, and, more particularly, the 
epileptic convulsions restricted to certain muscle groups point to sympto- 
matic epilepsy, depending upon a focal affection on the surface of the 
brain (Jacksonian). Furthermore, consciousness is usually lost suddenly 
at the onset of the attack in idiopathic epilepsy; in symptomatic Jack- 
sonian epilepsy, on the other hand, consciousness is retained or lost only 
during the attack if it extends over both halves of the body. Besides, in 
idiopathic epilepsy the intervals between the different attacks are usually 
free from symptoms, unless the attacks become so frequent that the symp- 
toms which remain after the attacks in tlu* latter affection (headache, 
exhausion, psychical disturbances) persist until another attack takes place. 
Finally, it is obvious that paralyses, aphasia, etc., are very apt to super- 
vene in Jacksonian epilepsy as symptoms of a further development of the 
cerebral affection. The fact, also, that the attacks of idiopathic epilepsy 
arc almost always ushered in by a cry, and those of the symptomatic va- 
riety rarely, deserves consideration. Of greater importance is the fact that 
idiopathic epilepsy affects youthful individuals mostly with a hereditary 
taint, whereas tumours of the brain develop at any period of life. But, 
above all, an ophthalmoscopic examination must be made in every case; 
the finding of choked disk causes the epilepsy to appear as a symptom 
which depends upon intracranial pressure, a supposition which gains in 
certainty by the determination of a slow pulse and of cerebral vomiting. 

Abscess of the Brain, Meningitis, etc. — As soon as an increased intra- 
cranial pressure has been demonstrated as the cause of epileptic attacks 
or of headache, other affections, which are also accompanied with gen- 
eral increase of pressure in the cranial cavity, must be considered in the 
differential diagnosis. Those are abscess of the brain and meningitis. 
Both, among themselves, have a common symptom, viz., fever, which is 
absent in tumour. It is to be regretted that the temperature in those two 
affections, especially in abscess of the brain, is not increased regularly. A 
symptom which is common to all three diseases, choked disk, is by no 
means as frequent and not as much developed in abscess of the brain and 
meningitis as in tumour. This applies especially to abscess of the brain , 
in which the symptoms of increased intracranial pressure generally become 
manifest only transitorily. Particulars as to the diagnosis of abscess of 
the brain will be found in the following chapter. 

• Meningitis is more rarely to be considered in the differential diagnosis, 
because, almost always, the course of this disease is acute, it rarely passes 
into a chronic stage or becomes of long duration on account of recurrences. 
As meningitis is an affection of the surface of the brain, here the focal 
symptoms depend upon an irritation or compression of the cortex or upon 
a lesion of the cerebral nerves at the base. Focal symptoms, therefore, 
which must be ascribed to a lesion of the fibre tracts within the brain, in 
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a doubtful case point directly against meningitis and to tumour of the 
brain. On the other hand, a circumscribed chronic meningitis at the base, 
if it leads to a considerable thickening of the meninges, may simulate the 
symptoms of a brain tumour, and we may eventually no longer be able to 
distinguish it from the latter. 

Chronic softening of the brain, the course of which runs without in- 
sult and without general symptoms, is to be considered in the differential 
diagnosis if the general pressure symptoms are absent in tumour of 
the brain, as is sometimes, though rarely, the case. So soon as the areas 
of softening are larger and thus cause more striking symptoms, a con- 
fusion is no longer possible, because in tumour, after it lias once attained 
a considerable size, the general symptoms arc never entirely absent. 

Multiple sclerosis , also, at certain stages of the course of a brain 
tumour, may be confused with the latter, especially when, in the latter con- 
dition, choked disk has passed into atrophy of the optic nerve. The same 
as in neoplasms of the brain, so also in the course of a sclerosis there 
occur headache, vertigo, mental disturbances, apoplectiform and epilepti- 
form attacks with subsequent hemiplegias, hemiamesthcsias, and, further- 
more 1 , paralyses of individual nerves of the brain; however, a differentia- 
tion between both diseases is usually easy upon close •observation. The 
entire picture of the disease is different in sclerosis; the disturbance of 
speech, the intention tremor, which takes place in a relatively slow meas- 
ure, predominate in sclerosis, whereas headache, oppression, vomiting, 
slowing of the pulse, convulsions, in short, the pressure symptoms, are 
prominent in tumour; we also lind, as a rule, only a partial atrophy of 
the optic nerve in sclerosis. 

More difficult, m fact impossible in some cases, is the differentiation 
between tumour of the brain and chronic hydrocephalus, in which the 
symptoms which point to the presence of a tumour: Headache, vertigo, 
disturbance of intelligence, slowing of the pulse, convulsions, vomiting, etc., 
predominate in the morbid picture, and in which that symptom which is 
most determining of the diagnosis of tumour, viz., choked disk, is also 
present. However, the abnormal size and shape of the skull, which is 
present in hydrocephalus of children, the, often long-lasting, remissions 
and fluctuations in the intensity of the symptoms and the absence of di- 
rect focal symptoms in hydrocephalus may Ik; utilized, in the given case, 
for the diagnosis of the latter condition against that of cerebral tumour. 
Finally, we do not mean to conceal that, in rare cases, tumours were found 
at the autopsy which, never during the life of the affected patients, caused 
any striking symptoms whatever. 

Diagnosis of the Seat of the Tumour. — After the diagnosis of the pres- 
ence of a tumour of the brain has been made in the above-described man- 
ner — and this is possible in most cases — the much more difficult question 
is to be decided in what part of the cranial cavity, respectively of the 
brain, should the seat of the tumour be looked for. This part of the diag- 
nosis is determined by the statements made in the discussion of focal 
symptoms, and it is not necessary, therefore, again to refer to them. 
Diagnosis of the Character of the Tumour. — But now there remains, as 
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third part of the diagnostic problem, to determine the nature of the cere- 
bral tumour in question. This is not dillicult to solve'in a great number 
of eases, unpromising as the undertaking a priori appears, and that be- 
cause a certain point of support regarding the character of the tumour is 
furnished by the other morbid manifestations and by the (etiology of the 
case. 

This is so in pronounced syphilis and in tuberculous individuals. Soli- 
tary tubcrelc» or multiple tubercles are found principally in childhood . 
Therefore, in case symptoms of a tumour of the brain occur in children, 
we should always think first of tubercle of the brain, especially if tuber- 
culosis of the lymph glands, bones, etc., can he demonstrated at the same 
time. Both kinds of neoplasm, gummata and tubercles, have in com- 
mon, regarding their growth, the intracranial pressure, regarding their 
seat, the predilection for the surface of the brain. It is an acknowledged 
fact that the favourite seat of gummata is the base of the brain, at which 
they, commencing at the meninx, particularly often infiltrate the oculo- 
motor nerve gunnnatously, so that an onset of the cerebral affection with 
ptosis favours a certain presumption of syphilis of the brain in the diag- 
nosis. If the gummata are situated at the surface, they are very com- 
monly, the same as tubercles, accompanied with epileptic attacks. In 
this respect they resemble 1 cysticerci . which are otherwise distinguished by 
the fact that a general compressive action is usually absent in these small, 
mostly only pea-sized cysts, and more pronounced general symptoms take 
place only when very numerous cysticerci develop simultaneously. Epi- 
lepsy, therefore, in this case has the importance of a focal symptom and 
points decidedly more to cysticerci than to other tumours of the cortex, if 
general symptoms are not present at the same time. If an ictiologieul 
factor is added to this, the demonstration that the individual in question 
was exposed to infection with tape-worm ova, the probability becomes 
greater that a development of cysticerci is at the bottom of the cerebral 
affection, and especially great if cysticerci can lie directly demonstrated in 
the periphery of the body, in the skin or in the eye. Kchinococci . which 
develop solitarily at the surface of the brain or in the ventricles, con- 
trary to cysticerci, because considerably larger than the latter, cause very 
marked general symptoms. But it is better not to diagnosticate them, nor 
to make a probable diagnosis, even if the development of echinococci in 
other organs could he demonstrated. 

The diagnosis of sarcomata and carcinomata can be made provisionally, 
if they occur as metastases in the brain and can he with certainty demon- 
strated as such at the location of their primary scat ; thus, for instance, if 
a mammary carcinoma or a melanosarcoma of the chorioidca has been de- 
termined and symptoms of a brain tumour appear in the further course of 
the disease. ( ilioma, also, can he diagnosticated with a degree of cer- 
tainty only if it is complicated with a retinal glioma. 

If wo presume the presence of one of those three varieties of tumour, considera- 
tion should he had in the social diagnosis that sarcomata represent rapidly grow- 
ing tumours, mostly originate in the hone of the skull , especially in the base in the 
central cranial fossa, usually arc not very vascular and, in growing, only displace, 
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not infiltrate, the mass of the brain, whereas gliomata represent soft neoplasms which 
infiltrate the substance of the brain specifically, i. e., pass into them without de- 
marcation. Their seat is usually in the middle of the brnin substance; they grow 
slowly and, in their later stages, become very vascular. Then they act, owing to the 
varying vascular filling, in a more or less compressing manner upon the ndjaeent 
parts, or they may cause, if haemorrhages occur, suddenly appearing and temporarily 
increasing hemiplegias, CUiomata, therefore, are “ oscillating ” regarding the inten- 
sity, of their symptoms. The de\elopment of gliomata (and also that of other cere- 
bral tumours) often follows, as we know from experience, upon a traumatism which 
has acted upon the head of the patient. Carcinomata , finally, of the brain, the same 
us those of other parts, are distinguished from other neoplasms of the bruin by 
their rapid growtli (like sarcomata). Other tumours occurring in the brain, such 
as myxoma, lipoma , cnchnmlroma . cholesteatoma . psammoma , are only of a patho- 
logico-a n atomical interest; this, however, is not the case with aneurysms which 
develop in the aitcrics oi the base and which sometimes attain the size of an egg; 
they are occasionally diagnostics hi c. 


Aneurysm of Cerebral Arteries. — The course of the disease in aneu- 
rysms of the cerebral arteries actualh differs slightly from the usual 
picture; the symptoms point to a basal tumour and present a develop- 
ment which is more by hounds, "stage-like" Ilian is the ease with other 
brain tumours. It the “ aneurysm " becomes obliterated, n*co\erv may take 
place after sc\ere tumour manifestations; in other eases sudden embolism 
of a cerebral vessel communicating with the aneurysm and, with it, cir- 
cumscribed softening of the brain, is brought about ; in other eases again, — 
and this the most frequent termination — -rupture of the sac occurs. In 
such a ease the blood spreads superficially oxer the surface of the brain and 
causes a sudden apoplectic attack from which the 1 patients may recover 
until another rupture leads to a fatal termination. If patients present, 
furthermore, besides symptoms of brain tumour which show such a hound- 
like character in the dexelopmcnt of the cerebral affection, aneurysmal 
dilatations of the carotid artery, the diagnosis of aneurysm of the cere- 
bral arteries gains a certain support thereby. This is still more the ease 
if an ophtlialmoseopical examination reveals atheromatous degeneration in 
the vessels of the retina. Of course 4 , choked disk may also have developed 
with a relatively large aneurysm of the cerebral arteries. 

Although we may he successful, with the aid of the* above-mentioned 
points of support, to obtain a (ertain direction for the* diagnosis of the 
variety of neoplasm, yet we must hear in mind that it is always a question 
only of diagnoses which are scarcely more than provisional. At all events, 
in the majority of cases nothing hut trepanation or autopsy will teach us 
the quality of the diagnosticated tumour of the brain in the given case. 

ABSCESS OF THE BRAIN-ENCEPHALITIS SUPPURATIVA 

Abscess of the brnin, in n clinico-symptomatologieal respect, is midway between 
tumour of the brain and softening of the brain. It is a fpiestion, in this ease, of a 
circumscribed, suppurative inflammation of the brain, of the foimatinn of an abscess 
in the neigldiourhood of which (edematous softening of the brain substance, in the 
interior of which pus and dthris of destroyed nerve tissue are found. In the further 
course of the disease, due to the progress of the suppuration, there occur either sinus 
thrombosis ivgd meningitis , or perforation into the ventricles , or encapsulation of the 
45 
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ahacess owing to which a certain termination of the* process is reached, the symp- 
toms of acute, intracranial pressure, etc., recede, in short, the abscess may become 
“ latent ” and remain latent for years, in fact, may relatively heal by inspissation 
of tho pus. Hut this, at all events, is an extremely rare termination which is not 
even fully demonstrated by the results of autopsy. Usually, in the further course 
of the process, after a stage of latency of varying length, recriulescent inilammations 
occur, the effects of which finally loml to the death of the patient, unless his life is 
saved by an operation. The fact that operation of an abscess of the brain has 
recently become a very gratifying object of surgery, will be an incentive to the 
diagnostician to learn how to make the diagnosis of abscess of the brain early and 
correctly. The size of the abscesses varies considerably, from lentil size to that of 
sacs which occupy an entire hemisphere. 

General Symptoms. — The symptoms of abscess of the brain arc best 
classified as general manifestations and focal symptoms. The general 
manifestations at times vary greatly in intensity, lint, in general, they are 
considerably less marked than in brain tumour, because abscess, contrary 
to most neoplasms of the brain, leads to a more rapid degeneration of 
the substance of the brain and causes a manifest general pressure only 
when the parietal membrane is more markedly developed, or when inflam- 
matory oedema forms in the neighbourhood and a hydrocephalus super- 
venes. Accordingly, choked disk is absent in most cases; bat on the other 
hand, headache, vertigo, vomiting, apathy and disturbances of intelligence 
are almost always present, more rarely epileptic convulsions. Besides, gen- 
eral weakness and prostration manifest themselves, symptoms which are 
mostly not dependent upon the abscess of the brain as such, hut upon the 
fever which complicates the latter. The fever in cerebral abscess, the 
same as in other suppurations, shows a decidedly intermittent character 
— it is interrupted by chills. This behaviour of the fever is by far the 
most important diagnostic criterion ; unfortunately, it is characteristically 
manifest in a certain number of cases only ; in some of the eases it is even 
entirely absent. The pulse, in contrast to the general condition of the 
pulse in tumours, is usually not slowed , hut, on the contrary, according 
to the fever and the slightly developed general symptoms, even accelerated. 
But exceptions to this rule occur; the frequency of the pulse in one of my 
cases (abscess of the occipital brain) was 45! 

Focal Symptoms. — The focal symptoms are partly dependent upon the 
inflammatory <rdcma in the neighbourhood of the abscess, and, as such, 
they may eventually recode again; but, to the greater part, they arc direct 
focal symptoms, caused by the fact that certain fibre tracts become oblit- 
erated by destruction. The fact that the intracranial pressure in abscess 
of the bfain is always moderate and reaches higher grades only tem- 
porarily, explains (see p. 085) why (except the rare cases of abscesses of 
the cgrcbral peduncles and of the pons with local action or of cases with 
supervening basal meningitis) the nerve trunks at the base of the brain 
are not injured and remain functionally intact. In this respect there is 
a material difference, therefore, between abscess of the brain and tumour 
of the brain, in which those paralyses in particular whieli occur in the 
region of the injured cranial nerves furnish important diagnostic points. 
The extent and character of the manifestations will develop according to 
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the seat of the abscess — in exactly the same manner as was discussed in 
the chapters on softening, tumours and focal affections in general. Hemi- 
plegias are mostly dependent upon abscess formation of the cortical motor 
areas and the corresponding portions of the medullary substance, as ab- 
scesses in the trunk ganglia are observed only rarely. The development 
of hemiplegia in abscess of the brain is of a peculiar nature, in that, in 
such a case, the hemiplegia is composed of several monoplegias, i. e., it 
takes place in groups . Thus, for instance, monoplegia of the leg is the 
first focal symptom, to this is superadded, by propagation of the purulent 
obliteration, a paralysis of the arm (both, of course, on the contralateral 
side), then a paralysis of the facial nerve and aphasia; and epileptic con- 
vulsions can usually be observed at the same time. In other cases dis- 
turbances of sensibility preponderate. Hemianopsia was found in cases 
of abscesses of the occipital lobe, which was closely examined, as in the 
famous case (which came to operation) of Wernicke, in which from this 
symptom, and also from the propagation of the paralytic symptoms from 
the leg to the arm and, finally, to the facial nerve, and, furthermore, from 
the synchronous anaesthesia and loss of muscular perception, the diagnosis 
could bo correctly made of abscess in the occipital lobe with propagation 
of the abscess formation anteriorly. Caries of the petrous portion of the 
temporal bone, as we shall see later on, is a particularly 'frequent cause 
of the formation of cerebral abscess, and it is obvious, therefore, that the 
temporal lobe is very commonly the seat of abscesses. In such cases the 
hearing is greatly impaired, not only owing to the suppuration of the 
middle ear which exists on the side of the abscess, but also because, in 
consequence of the following abscess formation in the temporal brain, the 
central tract of the acoustic nerve is destroyed and thus, even if no strict 
decussation of the fibres of the acoustic nerve is assumed (see p. (mO), 
still the conduction of at least a portion of the acoustic-nerve fibres which 
come from the other ear, is interrupted. If the abscess extends as far as 
the most superior temporal convolution, which, it is true, seems to occur 
very rarely, sensory aphasia will be t ho consequence. If it affects the pos- 
terior portion of the medullary substance of the temporal lobe, i. c„ es- 
pecially the association fibres between tin* special sense centre for percep- 
tion of hearing in the first temporal convolution and the optic centre in 
the occipital brain, optic aphasia may be expected, as really could be deter- 
mined in the most striking manner in several instanees. Abscesses in tjic 
central lobes cause monospasms, monoplegias and, owing to the accumula- 
tion of the latter, the hemiplegias which were previously mentioned ; ab- 
scesses in the frontal lobe produce ataxia, psychical disturbances and, in 
case of affection of the third frontal convolution, motor aphasia. Abscesses 
of the hemispheres of the ceroliellum are not accompanied with focal symp- 
toms, but, on the other hand, they, in particular, cause marked general 
symptoms: Headache, vomiting, somnolence and, above all, caused by the 
seat of the abscess, marked .vertigo and, by means of internal hydrocephalus, 
disturbances of vision. If the headache becomes unusually violent during 
the course of a brain abscess, we may surmise that the abscess has reached 
the meninges, especially the dura. 
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Acute Abscesses of the Brain. — The above-described clinical picture 
corresponds to that of brain abscess with a chronic course; the acute form 
presents another picture with a most fulminant course. It is accompanied 
witli fever, sensory disturbances, apathy, somnolence, headache and vomit- 
ing; these symptoms become associated with uncertainty of movements, 
pareses, later, possibly, also transitory unilateral or bilateral convulsions, 
jactitation and severe deliria and coma during which death occurs. It is 
very rare that abscesses which are accompanied with such severe acute 
cerebral symptoms do not lead to a fatal termination but pass into a 
chronic stage and then end in the previously described manner. 

Differential Diagnosis of Acute Abscess of the Brain. — The diagnosis 
of these acute, rapidly growing abscesses can often be made with a good 
deal of certainty, although the symptoms in many respects are quite sim- 
ilar to those of purulent meningitis. . However, there are certain symp- 
toms in the clinical picture of meningitis which are characteristic of the 
latter and absent in abscess, thus: Rigidity of the muscles of the neck, 
trismus, retraction of the abdomen, general hvpcricsthesia of the skin and 
of the musculature and, finally, mostly also the paralytic symptoms on the 
part of the cerebral nerves, such as pareses of the facial nerve, strabismus, 
etc. However, wo should bear in mind that abscess may, secondarily, lead 
to purulent meningitis, that both processes may occur in combination, 
therefore. More dillieult is the differentiation between acute abscess of the 
brain and meningeal hemorrhage , which, the same 1 as acute abscess, takes 
place after traumatism of the skull and which, owing to the pressure of 
the exudation of blood upon the surface of the brain, is also accompa- 
nied with coma and epileptic attacks. But the symptoms in such a case 
are present to their fullest extent and more from the onset, after the effect 
of the traumatism; intermittent fever, which is peculiar to abscess forma- 
tion, is also absent in meningeal lueniorrhage. 

Diagnosis of Chronic Abscesses of the Brain. — The diagnosis of cere- 
bral abscesses with a subacute or chronic course does not present any great 
difficulties. It is based upon the entirety of the general symptoms and 
focal manifestations mentioned. I wish again to emphasize that the gen- 
eral symptoms, upon the whole, are of a moderate and, abo\c all, of a 
varying intensity, and that the focal symptoms, because they are usually 
direct symptoms, allow, as a rule, of u rather certain localization of the 
seat of the abscess. Special attention may also lx* called to the fact that 
the hemiplegias occur paroxysnmlly, and that parades of cerebral nerves 
are only randy caused by abscesses of the brain. These factors suffice to 
show a certain deviation of the course of the abscess from the usual condi- 
tion of the clinical picture of cerebral tumours , but the differentiation is 
facilitated further by an ophthalmoscopical examination, which, in abscess, 
rarely, in tumour almost always reveals the presence of choked disk, by 
observation of the intermittent fever and, finally, by consideration of the 
(etiology . 

Etiological Diagnosis. — The (etiology plays such an important part in 
the diagnosis of abscess that, by reason of my diagnostic experience, I do 
not hesitate to recommend as a rule, to which I have adhered for many 
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years, not to diagnosticate abscess of the brain unless a certain cause for 
the appearance of the same can be ascertained . Although it is certain 
that there are “ idiopathic ” abscesses of the brain, i. e., abscesses which 
apparently arose spontaneously, their range, however, has become a very 
narrowed one, and the few remaining instances, the origin of which is 
unknown, cannot determine me to deviate from the above rule. 

The most frequent cause of abscess of the brain is traumatism which affects the 
brain itself or the skull. Uncomplicated fractures of the latter rarely lead to the 
development of cerebral abscess: we must assume in such cases, according to my 
opinion, that the tiaumatism causes a contusion and incomplete ncerosis of the brain 
substance which favours a retention and development of the pyogenie organisms 
which, occasionally, aic inti o< lured by the blood current. The fact that abscess 
formation sometimes takes place in the neighbourhood of areas of softening, of luvm- 
oirhages and tumours of the brain, should be accounted for in a similar manner. 

A further, fiecjucnt cause of abscess of the brain is the local transmission of 
a su ppm a tiny pi ueess from parts of the l>ody which arc in immediate connection 
with the ciatiial cavity ; thus it may be that suppuiations in the naso-pharynycal 
spare , in the nasal eaiity, in the oihital rai ity, phteymons of the ctllular tissue of 
the neck, parotitis , erysipelas of the head , hut, above all, (tuberculous or syphilitic) 
varies oj the rations hones of the skull, lead to abscesses of the brain. The most 
frequent source of ccrchial abscess is caries of the petrous hone, respretirely of the 
mastoid pioerss , which, associated with otitis media, manifests itself by purulent 
otorrheea. Especial attention, therefore, should be paid to the latter symptom in 
all eases in which suspicion of a developing hiain abscess is present; the oversight of 
otonlura in such eases is actually a diagnostic ollcncc! Caries of the petrous bone 
is quite usually the intei mediate stage between certain infectious diseases (enteiie 
fever, variola, scarlatina, tuberculosis, etc.) and abscess of the brain. Abscesses 
which arise in such a manner are usually located in those paits of the brain which 
are adjacent to the petrous hone, i. e., in the temporal lobe and in the cerebellar hemi- 
spheres. Jt is a lare occurrence that caries of other hones of the skull, of the 
frontal hone, ethmoid hone, etc., gi\es rise to abscess of the brain. 

The cause of the formation of cerebral abscesses in other cases is the intmduc - 
/ion of pyotjeme oiyanisms fioni remote oryans , thus, in paitieular, from the lungs, 
as in empyema , pufinonniy abscess , putrid bronchitis and bronchi* ctasis. A ease, 
illustrating the origin of brain abscess from this cause, lias been lepoitcd on a for- 
mer occasion (see p. 102). A careful examination of the lungs should, therefore, 
never he omitted it the presence of abscess of the brain is suspected. An examina- 
tion of the heart may, likewise, lead to the discovery of the soinee ot a cerebral 
abscess, as the introduction of pyogenic oiganisms into the brain may, in septic 
endocarditis , take place at any tune by T means of an embolism. Septieopiprmia 
generally gives rise to purulent inflammation of tbe brain, although less in the form 
of solitary large than as multiple small abscesses. Cerebral abscesses me observed 
in a like manner to occur in the course of certain infectious diseases, especially* in 
enteric fever, in which suppuration in the brain, if not directly by* the respective 
pathogenic bacteria, is possibly brought about in such a manner that the chemical 
products of the infecting organisms prepare the soil upon which pyogenie bacteiia 
entering the body display thiir action. 

If w T e f ill every individual ease, consider these various possibilities of the source 
of brain abscess and scrupulously examine the various organs concerned, we will in 
the rarest cases only look in vain for the source of the brain abscess, with the finding 
of w'liich the diagnosis becomes firmly established. 
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SCLEROTIC ENCEPHALITIS — POLIOENCEPHALITIS— NON- 
SUPPURATING INFLAMMATION OF THE SUBSTANCE 
OF THE BRAIN 

Disseminated Sclerosis of the Brain. — Disseminated sclerotic encephalitis as a 
partial phenomenon of so-called multiple insular cercbro-spinal sclerosis (see Mul- 
tiple Sclerosis) is a comparatively frequent affection of the brain, and the diagnosis 
of a participation of the brain in the piocess can be made, in the given case, without 
dilliculty from the presence of certain signs in the morbid picture. Such symptoms, 
pointing to an involvement of the brain, are: Headache, vertigo, apoplectiform or 
epileptiform attacks with subsequent transitory hemiplegias, especially also psychical 
alterations (conditions of depression and exaltation, impaired memory, dementia). 
The small foci affect both the white and the gray substances of the brain. 

Superior Polioencephalitis. — So-called superior polioencephalitis, in which the 
anatomical aflcction is restricted to the nuclei of the abducent, trochlear and oculo- 
motor nerves, the clinical symptoms to progressive* paralyses in the region of those 
eye -111 uscle nerves ( progressive ophthalmoplegia) , likewise is an affection which, in 
a diagnostical respect, is well characterized, which was treated of in the discussion 
of bulbar paralysis (sec Pseudobulbar Paralysis). 

On the other hand, the non-puruleut encephalitides, which also occur, represent 
in ail anatomical, and. more so, in a clinical, respect, morbid pictures which are as 
yet insufficiently defined, and the diagnosis of which, accordingly, scarcely attains the 
level of a probable diagnosis. 

Acute infantile encephalitis is the form which is comparatively best understood. 
The diagnosis must consider principally the acute, febrile course of the disease, show- 
ing exclusively cerebral symptoms, in children during the first years of life. The 
affection commences with fever, vomiting, convulsions and coma, followed in a few 
days or weeks by a, mostly, unilateral paralysis of the extremities (rarely with 
synchronous affection of the region of the facial nerve) ; it does not occur often that 
the paralysis manifests itself in the form of a monoplegia or even as a paraplegia. 
If the paralysis does not recede, wc observe the growth of the paralyzed muscles to 
be retarded; but the nerves and the atrophic muscles (in comparison to the muscu- 
lature on the non- paralyzed side) show a normal electric condition , especially no 
reaction of degenet at ion, in contrast to the condition in the spinal form ; the tendon 
reflexes are not diminished, us in the other form, but, on the contrary, increased, and 
muscle contractures develop almost regularly (“ hemiplegia spastica infantilis ”). 
Hemiehorea and hemiatlietosis also often develop in the later course of the disease; 
sometimes epilepsy and mental weakness. According to the age of the child and the 
seat of the cerebral affection we observe aphasia , which, however, as is obvious, 
usually disappears rapidly. Sensibility is almost ahvays intact in the cerebral, the 
same as in the spinal, form. 

It is undoubtedly ahvays correct to consider hemiplegias of infants primarily 
as the result of a cured acute encephalitis, especially “ polioencephalitis.” Other- 
wise infancy as such, ot course, does not preclude every other manner of origin of 
hemiplegia, and we must ahvays consider, also, the possibility of embolism, etc., of a 
cerebral artery due to a heart defect, before assuming the presence of “ infantile cere- 
bral paralysis.” The diagnosis of the latter condition is determined especially by the 
acute febrile onset of the affection . It is immaterial how r hemiplegia in infancy is 
brought about, the grow'th of the paralyzed extremities will surely be retarded. But, 
according to wlmt has been remarked on a former occasion (p. 609), a participation 
in the permanent paralysis of those muscles which act symmetrically upon both 
halves of the body should be expected particularly in childhood, owing to the com- 
plete interference of the intact hemisphere. The occurrence of associated movements 
(see p. 669), wdiich is frequently observed in infantile hemiplegia, can, in my opin- 
ion, be explained in the same manner and, in part, also by the loss of inhibitions in 
the brain. 

Bare Forms of Encephalitis. — But multiple harmorrhagi co-encephalitic foci were 
also found in the brain in the course of infectious diseases, such os enteric fever. 
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variola, articular rheumatism and, above all, influenza, but even without preceding, 
demonstrable infection or intoxication. Furthermore, diffuse scleroses of entire cere - 
bral lobes , taking a chronic course, with development of connective tissue and nerve- 
fibre atrophy (probably due to congenital syphilis and to alcoholism) were deter- 
mined in a few rare cases. I mention these findings only for completeness* sake; 
diagnostically, T am frank enough to admit, we are, as yet, not able to make great 
use of them. For the clinical symptoms ascribed to those anatomical changes of the 
brain: Ileudachc, hemiplegias or general paralyses, symptoms of motor irritation 
— tremor, epileptiform attacks — psychical alienation,. coma, etc., are symptoms which 
are too frequently occurring and too vague to base a diagnosis upon them. At most, 
in cases in which the clinical picture does not agree with the well-known pictures of 
affection of the brain (abscess, tumour, meningitis, etc.) and differs, in particular, 
from the picture of the altove-nientioned, clinically better understood, encephalitic 
processes, we may bo permitted to assume that the cephalic general manifestations, 
respectively focal symptoms, and the psychical disturbances are due to a change of 
the brain, which, as yet, is not dingnosticable, such as diffuse cerebral sclerosis. Ry 
reason of the above-desciibed symptoms it is much rather possible to diagnosticate 
acute haemorrhagic encephalitis, as its febiile, acute, often turbulent course distin- 
guishes this affection from other diseases of the brain. 

Paralytic Dementia. — Hut anothei foim of cerebral affection, which may be des- 
ignated as a diffuse interstitial encephalitis with atrophy of the nerve fibres (and 
nerve cells), \iz„ progressive paralysis, is so well characterized clinically that it 
is usually easily diagnostics ble. 


DEMKNTIA PARALYTICA, PROCIKKSSIVE PARALYSIS OF THE INSANE 

Although this affection shows numerous symptoms which point to an interrup- 
tion oi conduction of the motor, scnsoiy and other licive tracts, and although degen- 
eration ot the postciior or lateral columns in the spinal cord was recently found 
almost regularly, besides the cerebral changes, yet the psychical alteration prevails 
in the pathological picture to such an extent that piogrcsshe paralysis is cor- 
rectly counted among the mental diseases. Therefore, 1 refrain from a detailed dis- 
cussion of the same, but 1 cannot forbear at least to direct attention to some diag 
nostic criteria concerning this atleetion, because the knowledge of these points is 
indispensable for the differential diagnosis between this and other affections of the 
brain and spinal cold. 

Of soma hr disturbances which appear early in the clinical picture of progressive 
paralysis, the label i c manifestations aie, almve all, important: Rrflejc pupillary 
ngidity, inequality ot the pupils, paralyses of the muscles ot the eye and atrophy 
of the optic nerve, loss of tendon reflexes (in some eases, however, especially at the 
onset of the disease, on the contrary, an increase of these reflexes with spastic paraly- 
ses of the legs can be determined ) , rheumatoid pains and neuralgias, distm bailees 
of scusibility, ataxia and disturbances of the ui inary bladder. These tabetic symp- 
toms are frequently accompanied, furthermore, with hemor (which, at times, is 
localized, at other times is disseminated over the entire body and takes place espe- 
cially upon movements ami not uniformly), and with ceitniu disturbances of speech , 
the uncertain speech, so-called syllable stumbling. The combination of sounds and 
syllables into a word becomes deficient so that the rapid, corioet pronunciation 
of difficult W'ords is no longer accomplished successfully, because some syllables or 
sounds are entirely omitted and mixed lip by the patient. Dist urbanres of reading 
and writing also occur: The liandwiiting becomes extravagant, unequal, trembling; 
letters and punctuation marks are omitted, and what has been written finally be- 
comes unintelligible. Although the last-named symptoms suffice lo indicate a cer- 
tain loss of memory, the entire psychical conduct of tlie patient shows sufficiently 
that distinct loss of mental capacity which is characteristic of the entire disease. 

Tlio mental disturbance prevails not only over the somatic disturbances, but 
in the majority of cases it forms the initial symptom of the disease . The charac- 
teristic sign of the change of the psychical conduct is the alteration of the character 
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and the lessening of the mental capacity. The memory becomes weak; images of 
memory of sensory impressions are lost, concentrated thinking, the solving of diffi- 
cult arithmetical problems become impossible, etc. Ethical conceptions become weak 
and lose their inhibitory effect upon mental life; the mind shows an unwonted labil- 
ity — from uncalled-for bursts of lamentation or hilarity to mental indolence. To 
these symptoms arc supermlded delusions of various kinds, manifesting themselves in 
delusions of grandeur or in hypochondriacal ideas, so that, in the latter case, the 
patients, who endure the queeiest sensations in the stomach, intestine, heart, etc., 
at the first glance create the impression of simple neurasthenics, especially as, at 
the onset of the disease, they also complain of apparently quite harmless symptoms, 
such as dizziness, disturbance of sleep, etc. The picture of the psychical alteration 
gradually becomes more seiious in the turthcr course of the affection: Abulia 
becomes more prominent, and, as the final stage of the entire psychical depravation, 
loss of mental initability m tolu to complete idiocy make their appearance. 

Previous to leaching this final stage, sooner or later in the com so of the pro- 
gressive paralysis, certain paroxysms, which are characteiistic of the same, manifest 
themselves, so-called “ pa hi hi hr attach#.” They consist in attacks of an apoplecti- 
form or epileptifoiui charadei, lasting hum a few minutes to half an hour and 
longer, usually lca\ing focal symptoms of vatious kinds to persist: Hemiplegias, 
monoplegias, aphasia, psychical blindness etc., but always a marked loss of mental 
capability. These attacks may be confused with of dinar 1/ apoplectic or epileptic 
attach# , but only when the patient is not seen until during the attack and when there 
is 110 oppoitunity to study him more closely; otheiwise the briefly sketched, charac- 
teristic symptom -comp lev which distinguishes progiessive paralysis will soon guide 
the diagnosis in the right direction. Paralytic dementia has in common with tumour# 
of the brain the piogressive charaetci of the course of the disease, the gradual loss 
of nicinoiy, the epileptic attacks and the coitical focal symptoms. Hut the general 
pressure mani testa! ions which accompany the development of cerebral tumouis, 
are absent 111 progressive pu-alysis: The violent headache, choked disk, slowing of 
the pulse and cerebral vomiting. Tf, aside from paralytic attacks, a typical disturb- 
ance of speech has developed, 01 if the tabetic symptoms become more prominent in 
the pathological pictuie, and if we pay full attention to that characteiistic progress- 
ive alienation and weakening of the psychical powers, wiiich predominates in the 
entire course of the affection, it will be impossible to mistake paralytic dementia in 
spite of the ambiguity of the clinical picture, respectively to confuse it with other 
affections. Progichsi\e paralysis represents, in an anatomical respect, a degenera- 
tion, which commences in foci and, later, becomes diffuse, of the ganglion cells and 
nerve libres, witli atrophy of the neive elements. 'Hie degenerative process com- 
prises not only the cortex of the biain. blit, also subcortical cerebral regions (thala- 
mus, central gray substance of the caxities, corpora quadi igemina, cerebellum, etc.) 
and, surely, also the spinal cord. This accounts unconstr.iinedly for the occurrence 
of “ somatic ” manifestations m the clinical picture of this paralysis, and also, as 
quite especially the association centres and, preferably, the cortical portions of the 
fiontal brain are implicated, for the predominance of mental distui bailees in this 
affection. As, therefore, in paralytic dementia, as we know* to-day, the entire central 
nervous system is more or less affected by the degenerative pioccss, this disease forms 
the natural transition to the diffuse affections of the brain, the discussion of which 
will lie taken up presently. 
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DIFFUSE AFFECTIONS OF THE BRAIN 

GENERAL DISTURBANCES OF CIRCULATION— HYPER/EM I A 
AND ANJEMIA OF THE BRAIN— HYPERDIjEMORRHYSIS 
AND ADI/EMORRHYSIS CEREBRI (CEIGEL). 

Tiie doctrine of amemia and hyperivmia formerly playcnl a very promi- 
nent, often ‘misused, part in the diagnosis of affections of the brain; this 
applies especially to cerebral hvpenvmia. The interesting investigations of 
R. Geigel regarding the circulatory conditions of the brain have recently 
initiated a reform in this domain of affections of the brain. I shall, as 
much as possible for the present, take this into consideration in this 
chapter. 

Analysis of Disturbances of Circulation of the Brain. — Tlu» regular performance 
of the function* of tin* hiaiu is iletci mined, not only by the quantity of blood which 
is picsent in the eerebial vessels, but also, above all, by the* temporal lly better supply 
of oxygen to the nerve elements of the biain (ami elimination of c.ubonic-acid gas). 
This interchange of gases, however, apait fiom the elieinie.il constitution of the 
blood in general, depends upon the speed of the cur lent, in the capillaries, Geigel 
calls that Ilow tlnoiigli the cerebral capillaries, which takes place within the normal 
limits, “ cuditrmun htjsts ” ; the negative deviation fiom the noim.il lu* designates 
as adunnurrln/sis ; the positive deviation, hi/penha'inorrhysis. Whether one or the 
other ol these conditions is to he eonsideied present, can be decided with more or 
less certainty, according to Geiger* deductions. 

Geigel consideis the spent ol the cun mi m the ra pit bines of the brain the essen- 
tial lactor for the better 01 pooici blood supply to the bium. With ail unaltered 
arterial piessme, a diminution of tinea hu tnisian must be followed by ii decreased 
speed of the blood annul, 1 o., a relaxation and dilatation oi the arterial vessels of 
the brain (paralysis ol the sympathetic neive) does not cause “ cerebral hyper- 
aunia,” hut, on the eontrai t v, aihmnon hifsis. I ice row/,, an ineiease of raseular ten- 
sion, especially spastic con Inti turn of the c^ichiat aitenes (bv iuitation of the sym- 
pathetic neive) does not lead to ** aiiannia,*' but to an invrvast «7 speed of the blood 
current in the capillai ics, i it., hi/prnha niorrliysis. 

It appears at tbc first glance tb.it the attaint pi ess lire and its fluctuations are 
of the greatest impoitanee toi the ciieulatoiy conditions of the brain. However, 
Geigel has shown that the speed of the cm lent in the capillaiies depends, to a much 
greater extent, upon the degiee of vaseulai tension than upon the height of aiterial 
pressure. For, inasmuch as an increase ot aiterial piessure (especially also by 
greater heart action) causes a 11101c marked dilatation of the vascular wall, sec- 
ondarily ail increase ol the vascular tension, in piopoition to the dilatation, occurs 
upon the extent of which it depends whcthei the speed of the current actually is 
greater or not. 

The above statements show the importance of the existing degree of tension 
in the arteiies of the brain, in rcgai d to the blood supply to the brain This vascu- 
lar tension being mostly dependent upon nerve action, it is obvious, further, that the 
reaction of the vascular nerves is the most essential factor rcgai ding a change ot 
the circulatory conditions in the brain. 

The diagnosis of ancemia and hyprnemui of the brain is bused upon the 
occurrence of certain symptoms which arc undoubtedly due to the changed 
cerebral function: Vertigo, spasm, disturbances of special senses, ete., and, 
above all, upon the etiological factors. Upon the latter alone, as last resort. 
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depends the differentiation of anaemia and hyperamia # of the brain. For 
the different symptom-complexes proper which are traditionally ascribed 
to these conditions, are about the same in both instances. That such must 
be the case follows from the fact that conditions in which wo believe that 
we may assume a spasm of the cerebral arteries, are generally classified as 
an&nnias of the brain (whereas, according to the principles just set forth, 
they actually cause a better flow through the brain), and, vice versa , that 
venous stases in the brain are generally regarded as causes of cerebral hyper- 
semia, whereas it may he assumed that, here, owing to the diminution of the 
pressure in the arteries and to the increase of the same in the veins, a de- 
creased velocity of the blood current, i. c., therefore, adiauuorrhysis is 
brought about, not considering the fact that in this instance, owing to the 
venosity of the blood, the regular nutrition and function of the nerve ele- 
ments (the same as in a deficient flow of blood through the brain) suffer! 

Adiaemorrhysis — Anaemia of the Brain. — Clinically there cannot be any doubt 
of the occurrence of adavmorrhysis of the brain , of nmrmia in a sense thus modi - 
fled, as a pathological condition , and it may be diagnosticated from the symptoms it 
causes . They arc* : Tinnitus auriuiti, obscurity of vision to complete amaurosis, dila- 
tation of the pupil, acceleration of the pulse, vertigo, inclination to vomit or vomit- 
ing, muscular convulsions or actual epileptic attacks, headache, deliria, insomnia, 
apathy; in severe cases, especially those with an acute course, somnolence or actual 
loss of consciousness (fainting, syncope). 

The occurrence of these symptoms is explicable , to the greatest part at least, by 
deficient llow and nutrition of the brain. It should he considered, in the first place, 
that a deficient blood supply and deficient nutrition of the nerve elements, which 
accompanies it, are associated, primarily, with an increase of nerve irritability, i. e., 
therefore, decreasing nerve enoigy is accompanied with increased irritability before, 
with the higher grades of disturbance of nutrition, the irritability is abolished; it is 
known, furthei more, that certain centres of the central nervous system are stimulated 
especially by blood, which has a deficiency of oxygen. Considering this physiological 
fact, it is obvious that irritation symptoms of various kinds must occur in adiamior- 
rhysis of the brain. The most prominent are dilatation of the pupils (owing to 
irritation by the blood, which is poor in oxygen, acting upon the centre for the 
dilator of the pupil), vomiting, headache (owing to irritation of the nerves of the 
dura), insomnia, muscular convulsions (caused by irritation of the cortex). It is 
not to be wondered at that, besides the signs of an increased irritability, also those 
of a relaxation of the nerve reaction become prominent, thus the deficient control 
of the heart notion by the fibres of the pneumognstrie nerve, due to the deficient 
nutrition of the pneumogastric centre (acceleration of the pulse) ; furthei more, the 
somnolence and apathy, and, upon suddenly occurring deficient flow, loss of con- 
sciousness. 

It is certain that the vaso-nwtor centre also is irritated by an increased venous 
condition of the blood, respectively by general anaemia. Thus the possibility is fur- 
nished to compensate the dangerous action of great losses of blood upon the brain. 
However, this compensation, as experience teaches us, either does not succeed, nt 
all, as a rule, in the given ease, or insuilieiently, so that, in spite of the introduction 
of ajbetter flow through the brain, the symptoms of adia-morrhysis manifest them- 
selves in the further course of the disease. 

iEtiological Diagnosis. — The complete picture of thoxe manifestations 
of deficient flow through the brain or a part of the same is observed after 
great losses of blood, upon accumulation of blood in the vessels of the 
abdominal cavity, as after puncture of ascites or ovarian cyRts, and, fur- 
thermore, in all conditions which arc accompanied with deficient blood 
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formation, thus in chlorosis, anosmia, leucaemia, cachexia, inanition (hy- 
drocephaloid), etc. Adiaemorrhysis is also caused by the various condi- 
tions of stasis, as, for instance, defects of the valves of the heart, weak- 
ness of the heart, emphysema, etc. Finally, we see syncope or other signs 
of adiaBmorrhysis occur after sudden fright, great psychical emotions, men- 
tal exertions, etc. Wc are not able to tell how, in the latter instance, 
the interruption of the regular flow through the brain is brought about, 
whether by sudden paralysis of Ihc vaso-motor nerves or by irritation of 
the depressor nerves or by some other agent. If an explanation is asked, 
there are plenty of means for this purpose. 

Hyperdiamorrhysis, Hyperemia of the Brain. — Whereas, upon the 
presence of one of the above-named etiological factors and of the well- 
known symptom-complex, the occurrence of adiasmorrhysis of the brain is 
explicable and diagnosticable, the diagnosis of hyperdunnorrhysis, of 
“cerebral hyperwmia’' in the former sense, meets with insurmountable 
(liflicultics. The symptoms which, according to the usual assumption, arc 
peculiar to this condition, are practically the same as those occurring in 
deficient flow through the brain. The range of the i etiological factors of 
cerebral hyperemias, also, is extremely limited, if we do not count the 
venous-stasis hyperemias among the “ hypcncmias ” but -classify them as 
adhemorrhyses. Those cases in which pressure upon the abdominal aorta 
(abdominal tumours, fa'cal masses) is said to cause a collateral fluxion to 
the brain, arc probably more constructed than observed, and the cause of 
“ active cerebral hyperemias” which arc due to an excessive action of the 
heart, especially to hypertrophy of the left ventricle, can be explained in 
a different manner, if they are observed at all. In such cases an atherom- 
atous condition of the cerebral arteries may be the means, either in that 
it is the primary factor ami that an atheroma of the arterial system in 
general, which is associated with it, is followed by hypertrophy of the 
heart, or in that the latter secondarily produce atheroma. In other cases, 
evcutually, a temporary weakness of the heart prevails, occurring in the 
train of hypertrophy of the heart, in other cases, again, there exists, m 
place of the “effect upon the brain of hypertrophy of the heart occurring 
in the course of ncphritidcs " a uraemic intoxication. Likewise, the “ col- 
lateral arterial fluxion to the brain,” which is observed in infectious dis- 
eases (diphtheria, erysipelas, etc.), should probably be ascribed not so 
much to altered circulatory conditions of the brain, but to the action of 
the respective toxines upon the latter. 

I do not mean at all thus to deny that cases of an extreme flow of 
blood through the brain actually exist; but whether the latter is injurious 
to the brain and manifests itself in distinct symptoms, is another question 
which I am not able to decide. At dll events, it is impossible , according to 
my opinion, to diagnosticate such a hyperdicemorrhysis . To be honest, I 
must confess that, in a practice of 25 years, I never learned of a case in 
which it was necessary for me to assume, or in which 1 was able to diag- 
nosticate, a cerebral hyperemia in the meaning as discussed, i. c., with 
exclusion of passive stasis hyperemias. Whoever, from redness of the face, 
concludes upon cerebral hyperemia, establishes a supposition of the con- 
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dition of the circulation within the cranium, which he i$ not able to prove; 
such a conclusion would he permissible rather from the result of an opli- 
thalmoscopical examination. But there are no eases known of a specific 
appearance of the fundus oculi in the meaning of a hyperdiamiorrliysis. 

Cerebral (Edema. — What I stated regarding the impossibility of a diag- 
nosis of cerebral hypenemia, is, unfortunately, also true of another con- 
dition of the brain, of (vdvma of ilia brain , which is often diagnosticated 
and which can often be demons! rated at autopsies. We may, according to 
my opinion , possibly, assume the presence of cerebral oedema, perhaps, 
also , pronounce, its presence probable in a given case, but we must not 
diagnosticate it. The symptoms which are named as characteristic of the 
same: Uncertainty of movements, sometimes also epileptic convulsions, 
loss of memory, somnolence, are of so vague a nature that no diagnosis can 
be made from them. If we consider, furthermore, the morbid conditions 
which lead to cerebral (edema, we again find here, primarily, venous stases 
due to heart diseases, emphysema, to., various infectious diseases, and, 
furthermore, renal diseases, which, the same as to dropsy in other organs, 
may also give rise to cerebral oedema, cachexias, winch cause marantic 
oedema generally, and especially also (edema of the brain, conditions, in 
short, all of which may also lead to intoxication or to adiiemorrhysis of 
live brain. Hut, with certainty to differentiate the symptoms of the latter 
from those of cerebral tvdema . / do not believe possible , loss so because 
(edema of the brain causes the width of the tract of the current to be- 
come narrower, thus diminishing the quantity of the blood llowing in the 
cerebral capillaries. 


MENINGITIS— SUPPURATIVE AND TUBERCULOUS MENIN- 
GITIS-CONVEXITY MENINGITIS-BASILAR MENINGITIS. 

The diagnosis of meningitis is among the frequent tasks of the phy- 
sician. It is easy in many cases, quite difficult in others; 1 do not hesi- 
tate to confess that the diagnosis, in particular, of meningitis was more 
ditlieult to me in some cases than any other diagnoses in the sphere of 
brain diseases. This is caused in that meningitis manifests itself in very 
varying clinical pictures, and, further, certain symptoms that are peculiar 
to meningitis occur also in the course of other diseases, so that the one- 
sided consideration of the same is very apt to lead the diagnosis into a 
wrong direction. Thus we are quite liable, under the impression of severe 
eerebral symptoms, to assume an inflammation of the meninx, whereas 
the latter will be found smooth and glistening at the autopsy. Several 
pathological pictures of meningitis have been established, that of epidemic, 
serous, suppurative, tuberculous, etc., meningitis, in the attempt thus to 
facilitate the diagnosis.. I find that there is little advantage in this 
method, but that we do best, rather, if we at first decide the question 
whether an affection, in particular, an inflammation, of the meninx should 
be considered present at all in the given case, and then only, after this has 
been accomplished, should endeavours be made to classify form and nature 
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of the meningitis ; the latter part of the task is the easier and less impor- 
tant one. 

Let us commence with the discussion of those symptoms, the presence 
of which empowers us to diagnosticate meningitis. As the latter mostly 
represents an exquisite diffuse affection of the surface of the brain, it is 
obvious that it manifests itself, primarily, in general symptoms. To those 
are added, owing to the concentration of the meningitis upon certain por- 
tions of the cortex of the brain, or owing to a propagation of the process 
upon the substance of the brain, focal symptoms which present a distinct 
type in that they occur, with a certain regularity, in groups. 

General Symptoms. — The yen era l manifestations , preceding and accom- 
panying the focal symptoms, are: Fever , headache , vertigo , vomiting , slow- 
ing of the pulse , disturbances of respiration , jactitation , epileptiform con- 
vulsions, general hy penes! hesia, deliria, involuntary discharge of fares and 
urine , furthermore, bordering upon focal symptoms, lockjaw, grinding of 
the teeth, rigor of the extremities and stiffness of the muscles of the neck . 

Headache is a very constant symptom; the cause is to be looked for in 
a compressive action upon the dura with its abundance of nerves owing 
to the meningitic exudate itself, to the inflammatory (edema of the brain 
substance, and to the accumulation of fluid in the ventricles. The inten- 
sity of the headache is quite considerable; so long as the patient is con- 
scious, his principal complaint, is that of headache; even after coma has 
set in, its continuance is indicated in that the patient reaches to his head 
and that the groaning docs not abate. 1 admit that the headache is less 
violent in one case than in the other; that, exceptionally, it may even be 
indicated only, and, besides, that its intensity may be subject to consid- 
erable* fluctuations in the individual ease*. Nevertheless, I would advise, if 
no headache is present, to Ik* very careful with the diagnosis of meningitis 
and to consider again and again whether the prevailing symptom-complex 
should not be traced to another cause than to meningitis. 

Not less important in a diagnostical respect are the jactitations and 
convulsions. 1 doubt whether the former are always the expression of an 
irritation of the cortex: jactitations are, probably, mainly the effect of the 
severe affection of the general condition, of the pains, etc. On the other 
hand, the coming and passing epileptiform convulsions are direct symp- 
toms of irritation of the cortex, the same is the case with the deliria 
which, in some instances, so completely predominate that the meningitis 
may have the entire appearance of delirium tremens. The patients, espe- 
cially children, often start from the coma with a piercing cry ( ,f cri hy - 
drencfphalitfue 

The pulse is usually retarded, at least at the onset of the disease, which 
is remarkable in comparison to the increased temperature (which, however, 
may fluctuate very considerably [100.1° to 10f>.K° F.] ) ; later, the pulse be- 
comes frequent, irregular, small. The retardation of the pulse is to he 
attributed to the increased intracranial pressure associated with menin- 
gitis; this increase is regularly observed also in other conditions connected 
with it. I leave it undecided whether the later frequency may, without 
'hesitation, be referred to a paralysis of the pneuiuogastrie nerve. The 
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respiration loses its regular type early; it is, above all, accelerated, sigh- 
ing, later intermittent, finally to assume, in some casts, the character of 
Chcyne-Stokes respiration. Vomiting and vertigo, especially upon the 
patient assuming an upright position, are also, to conclude from their 
occurrence in other affections with an increased intracranial pressure, to 
l)e considered as the effects of the latter, as well as the inability to swal- 
low and the contraction of the pupils which is often very pronounced. 
The latter may possibly l>o considered to be a spastic myosin due to an irri- 
tation of the cortical origin of the oculo-motor nerves or a compressive 
remote action upon the cerebral fibres of the oculo-motor nerves. 

The rigidity of the cervical muscles is especially characteristic; it is 
only rarely absent . The patient, upon pronounced rigidity of the neck, 
presses the back of the head into the pillows, and he shows signs of vio- 
lent pain if an attempt is made to force the head to the side, and, par- 
ticularly, if we try to force it anteriorly towards the breast. The cause 
of this symptom, which in many cases decidedly confirms the diagnosis, is 
an irritation of the nerves which supply the muscles of the neck, espe- 
cially also of the spinal accessory nerve. This irritation is a direct one if 
the nieninx of the posterior cranial fossa and of the superior cervical 
spinal cord is affected by the inflammation ; in other cases it must be 
ascribed to an irritation of certain cortical areas or to a remote action, 
posteriorly and interiorly, of the intracranial pressure. The symptom is 
much more constant and much more pronounced than in the latter. To 
be counted in the same category are trismus and the grinding of the teeth , 
as well as the spastic contraction of the abdominal muscles . which causes 
the hoard-like tension or scaphoid retraction of the abdomen; the re- 
traction may, in part, be due rather to a spasmodic contraction of the in- 
testinal coils. Rigidity of the extremities and convulsions restricted to 
some portions of the body and muscles are also observed in many cases. 
Of still greater importance, diagnostically, than these symptoms of motor 
irritation is hypenesthesiu of the skin and muscles f especially of the mus- 
cles of the neck and calves, which, according to my experience, can quite 
usually be determined upon a more minute examination. The reflexes in 
the extremities are usually increased during the initial stages of the dis- 
ease, later they are decreased to become entirely abolished towards the end 
of the affection. 

Trophic , respectively vim- motor , disturbances in the skin are occasion- 
ally observed. An unusual irritability of the vaso-motor nerves, espe- 
cially, is manifest, so that even a slight stroking of the skin causes long- 
lasting redness; of the exanthemata we find herpes , rarely roseola and 
others. 

The faeces, retained at first, are, .later, discharged involuntarily; the 
same condition prevails with the discharge of the urine . The latter is ex- 
creted in small quantities and may contain albumin, probably due to an 
irritation of the fibres of the splanchnic nerve; but this albuminuria is, by 
no means, dependent upon the fever, as it may disappear with a decrease 
of the meningitic symptoms although the temperature rises. An example 
may illustrate this: 
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A soldier, twenty years of age, was admitted to the clinic with the symptoms of 
cerebro-spinal meningitis to which the patient succumbed. Temperature 101.1° to 
103.0° F. for five days, during which time the urine proved to be markedly albu- 
minous; suddenly, on the sixth day, the albuminuria disappeared with improvement 
of the cerebral and spinal symptoms with simultaneous rise of the temperature from 
101.1° F. (fifth day) to 103.3° F. (sixth day). Later deliria recurred, with pupil- 
lary dilatation; then albumin was again present in the urine. 

Sugar wan also demonstrated in the urine in some few cases, besides 
albumin, and some investigators, including myself, noted a remarkable 
(also relative) increase of the secretion of phosphoric acid. 

An extremely rapid wasting and the pronounced emaciation of the pa- 
tients cannot, be mistaken in most cases of meningitis, and they should, in 
my opinion, he ascribed to a cerebral action upon the metabolism, which, 
it is true, is not clear as yet. This wasting of the body substance devel- 
oped, in one of my recently observed east's, especially markedly and rap- 
idly — in an actually frightening manner, so that a robust, young man, 
who, until then, was well nourished, emaciated to a skeleton within a few 
days. 

Focal Symptoms. — To the* above-discussed, more general symptoms 
characterizing meningitis sire* superadded focal symptoms which usually 
establish the diagnosis, which, until then, is often uncertain, and place it 
upon a firm basis. 

Anatomical Findings. — They are mused either by accumulation of massed of pus 
and especially of tubercles at ccitain areas of the surface of the brain or around 
the nerve trunks at the base, or by inflammatory affections of the nerves (liauuor- 
rhages into the nerve sheaths, decay of the nerve medulla, etc.) oi changes in the 
cerebral cortex itself (capillary apoplexies and softenings). The last-named changes 
are found both in the suppurative, as in the tuberculous toim of meningitis, and are 
brought about by propagation of the inflammation or by tuberculous degeneration 
along the small vessels entering from the pia into the cortex. The larger vessels, 
also, especially the arteries ot the Kyhian fossa, are very commonly affected by the 
inflammatoiy, respectively tuberculous, pioe<*ss, thus facilitating the development 
of thrombosis and its ellects (areas of softening). If we consider these anatomical 
changes, the focal symptoms ohseived during life are usually quite explicable; in a 
certain number of cases, it is true, the anatomical findings are disproportionate to 
the clinical symptoms, so that a satisfactory explanation of the latter, based upon 
the Jesuit of the autopsy, is, very often, quite impossible. 

The Various Focal Symptoms. — -The most important of the focal symp- 
toms are the paralyses of the cerebral nerves: Panoses of the facial nerve, 
etc., but especially also paralyses of nerves of the eye muscles, in particu- 
lar of the oculo-motor nerve (strabismus, pupillary difference, etc.). Less 
frequent are paralyses of the extremities, either monoplegias (of the arm, 
very rarely of the leg), or exquisite. Jicmiple'gias, which may be preceded 
by symptoms of motor irritation in the parts paralyzed later. In some 
cases an exquisite aphasia is observed, namely the motor form, whereas 
the sensory form, although surely present occasionally, cannot be demon- 
strated positively with the general disturbance of consciousness. In such 
cases of pronounced aphasia we may assume a localization of the menin- 
gitic process in the cortex of the left frontal brain or, at least, a conccn- 
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tration of the same in ihe region of the left Sylvian artery, an assumption 
which, in several cases, was confirmed by ihe autopsy.- 

Other symptoms of meningitis which are mentioned, such as icterus, 
deglutition pneumonia, etc., are not peculiar to meningitis as such and 
should not he considered diagnostically. But, on the other hand, the oph - 
thahnoscopical examination is of great diagnostic importance in menin- 
gitis, and it should, therefore, never he neglected in a case of pronounced 
meningitis, nor in ease's in which there is a suspicion of the presence of 
this affect ion. 

Ophthalmoscopical Findings. — The ophthnlmo^copical examination in meningitis, 
ns soon as tlu* acute or subacute inflammation extends to the meninges of the optic 
nerve, reveals the clinical picture of a so-called optic ncm it is. The papilla of the 
optic nerve appears slightly swollen, cloudy and more or loss red; its boundaries arc 
indistinct, and the retina around the optic-nerve papilla is sometimes raised to a 
slightly cloudy wall. The venous vessels show a slight dilatation and are tortuous; 
often separate striated liicmoi 1 lingcs are visible in the tissue of the papilla and 
adjoining retina. If the inllammation 1 erodes, the papilla of the optic nerve shows, 
at first, a veil-like dimness and a rat he » reddish-yellow, dull, later a white appear- 
ance with distinct limitation (while atiopliy). White spots can In* found in the 
retina, and especially m the region of the macula, the same as in albuminuric reti- 
nitis; an occasional, simultaneous oeeunenee of tubercles of the ehorioid membrane 
assures the diagnosis of a meningitis to be tubcieulous. If the meningitic affection, 
from the onset on, shows a liioie chronic character, the cloudiness and redness of 
the papilla is compaiativcly slight; the atrophic discoloration is visible much ottener. 
The venous vessels are, sometimes, accompanied with white streaks. The functional 
disturbances, so far as then conduct can be at all determined, appear to present 
rapidly changing fluctuations; they may also be developed in a varying degree in 
both eyes. Decrease of the faculty ol vision with gradual loss ot sight, moderate 
concentric narrowing of the field of vision, in the later stages coloui blindness, will 
probably be the piincipal symptoms. 

Modifications of the Course. — Ah was stated in the general description of the 
individual symptoms which nic to he considered in the diagnosis of meningitis, the 
clinical pictuios of the com sc of the disease varv. 

Seat of the Meningitic Changes. — This depends, in the first place, upon the scat 
and cj 1 tension of the inflammation. The 1 clinical pictuios vaiy, especially according 

to the convexity or the base of the brain being aflected; the former is generally 

more alTected in the suppurative, the base moie in the tuberculous form, so that the 
latter has been designated as basilar meningitis , the foimer as can rex meningitis . 
However, such a dilferentiation is justified only in a veiy limited measure. It is 
correct that, in eases of tuberculous meningitis, especially in those that run a sub- 
acute and chronic course, the meningitic changes, according to the dissemination of 
the tulieroulous inflammation in the wall of the vessels, are usually restricted to the 
base, and that the gelatinous-serous exudate is found developed principally in the 
basal portions from the pons to the chiasm ami in the Sylvian fossa. Hut it is quite 
as true that this condition pievails also, although not as often, in suppurative men- 
ingitis, and that, on the other hand, the pioeess very generally spreads from the 

base of the brain to the convexity in tuberculous meningitis. 

Basilar Meningitis. — To an a fleet ion of the base point, of course, paralyses of 
the cerebral nerves, and, to a certain extent, hemiplegias, the origin of which is, 
usually at least, ushered in from the base by occlusion of the vessels. However, 
there are numerous eases in which paralyses exist, and in which we are unable to 
connect them with anatomical changes that are demonstrable post mortem. But, 
on the other hand, the general symptoms are, as a rule, by no means less pronounced 
in basilar meningitis than in convex meningitis ; they must be ascribed especially to 
the internal hydrocephalus (“ hydrocephalus acutus ”) and the increased intracranial 
pressure, which arc so very markedly developed in basilar meningitis. 
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Convex Meningitis. — To convex meningitis point, besides the general symptoms, 
well-developed monoplegias and localized epileptic convulsions, which always origi- 
nate in the same extremity or are restricted to the same, and principally psychical 
disturbances. However, it follows from the above remarks that localizing diagno- 
ses are not admissible in by far the majority of cases of meningitis, and the general 
practice fully confirms this principle. The greater the number of eases of menin- 
gitis which we have an opportunity to observe and to dissect, the more careful will 
we become in our assumptions as to seat and extension of the meningitic changes. 

Combination with Spinal Meningitis . — Combinations of cerebral meningitis with 
spinal meningitis are quite common — they aie much more frequent than was sup- 
posed formerly. This is tine not only of epidemic cerebro-spinal meningitis, but 
especially of tubciculous meningitis also. In some cases it seemed to me that, in 
them, it was a question of a migration of the tubercle virus, which progressed from 
lung and pleura locally to the meninx of the tlioiacic part of the spinal cord, and 
from heie upwaul tow aids the base of the brain. Hut it is certain that, in most 
cases, tlie propagation of tin* pioeess towards the brain does not occur by contiguity, 
but. is due to geiieial embolic transmission of the tuberculosis by w.iv of the lympli- 
aml blood vessels. The simultaneous affection of the spinal meninges manifests 
itself paiticularly by stillness and painfulness of the vettebral column. As most 
symptoms of spinal meningitis (see p f>.‘H) ) : llypeneslhesia, muscular spasms, paral- 
yses of the extremities, etc., are found also in cerebral meningitis, that is not com- 
plicated with spinal meningitis, and which explain themselves as the effects of the 
cerebral irritation, it is obvious that a strict diflcrcntio-diagnostical separation of the 
symptoms is not possible in this respect. 


Diagnosis of the Nature of Meningitis. — After the diagnosis of menin- 
gitis has homi made, in consideration of the above symptom-complex, an- 
other question which materially supports and supplements the diagnosis 
is to he decided, viz., which cnu.se is at the bottom of the meningitis J rc- 
spectivclj/. what is its character? As is well known, we distinguish be- 
tween suppurative . tuberculous and serous meningitis. 

Serous Meningitis. — The latter form, serous meningitis , owing to the 
efforts of Quincke, lias become more acknowledged and noted during the 
last years. The occurrence of the same, according to iuv experience also, 
can, therefore, no longer be doubted ; only I believe that this form of men- 
ingitis is diagnosticated much too often at present. With a disease, the 
positive demonstration of which, even post mortem, is dillieult, the symp- 
toms of which are ambiguous intm vitam , and which almost always termi- 
nates in recovery so that a diagnosis of the presence of this affection can- 
not be controlled by ail autopsy, we should, under all circumstances, be 
very conservative in forming a diagnosis. 

The diagnosis of serous meningitis, the clinical symptoms of which 
are the same as in other forms of meningitis (fever, vomiting, headache, 
rigidity of the neck, hyperesthesia, irregularity of the pulse and of the 
pupillary reactions, deliria, coma, paralysis of individual cerebral nerves 
caused by cerebral pressure, and, quite usually, stasis neuritis of the optic 
nerve) has increased in probability by the result of the lumbar puncture 
invented by Quincjcc. From the condition of the cerebro-spinal fluid 
thus obtained, certain conclusions can be drawn as to the presence of an 
inflammatory affection of the meninges and as to its nature. But we 
should be able, at all events, to determine an increased amount of albumin 
of the puncture fluid of 1 per cent anil above (the normal amount is 0.5 to 
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1 pro millc) and an increased pressure under which.it passes out (normal 
pressure 40 to GO mm. water), to be justified in considering the presence 
of a serous meningitis. But both these conditions are found also in other 
affections of the brain, thus in brain tumours. It is of greater importance, 
therefore, in my opinion, if wc succeed in demonstrating the presence of 
sufficient numliers of leucocytes in the puncture fluid, and if the latter 
does not, at the same time, appear materially cloudy. But, nevertheless, 
even in undoubted, i. e., in baclerially demonstrated, epidemic cerebro- 
spinal meningitis a water-white exudate has been obtained by puncture! 
-/Etiological, respectively predisposing, factors of serous meningitis arc 
considered: Traumatism of the head, mental overexertions, otitis media 
(which, however, much oftener loads to suppurative meningitis), influ- 
enza. The same as in other serous exudates, sometimes no bacteria, at 
oilier times cocci or tubercle bacilli (see below), have been found in the 
exuded fluid (obtained by lumbar puncture). 

* Epidemic Cerebro-Spinal Meringitis. — The occurrence of epidemic 
ccrebro-sjrinal meningitis is securely founded and can, usually, he demon- 
strated easily. In the first place we should note whether, at the time in 
which such a case is considered diagnostically, an epidemic of cerebro- 
spinal meningitis is present in the locality. We know to-day, especially by 
reason of the exact investigations of If. Jiiger, that epidemic eerebro-spinal 
meningitis is caused by a certain kind of coccus, namely by the diplococcus 
intraceUularis meningitides discovered by Woicliselbauin. This important 
fact can he used also clinically in that the meningococcus was frequently 
found in the eerebro-spinal fluid obtained by lumbar puncture; the demon- 
stration of the specific bacteria in the nasal mucus of the patients was also 
accomplished successfully. 

However, we do not mean to conceal the fact that, in Home epidemics of cerebro- 
spinal meningitis, pneumococci ( Fril nkol ) were found, sometimes with, at other 
times without, the diplococcus intraceUularis. This fact will allow ot the conclusion 
that, eventually, a pncumoeoccic infection may also be the cause of epidemic cerebro- 
spinal meningitis. 

Besides the positive finding of specific bacteria in the lumbar puncture 
fluid, we must, to some extent, consider in the differential diagnosis, to 
assume the presence of epidemic eerebro-spinal meningitis in contrast to 
other forms of meningitis, that, in epidemic meningitis, certain symptoms 
become manifest which point to a general infection and which do not, or 
only rarely, occur in other forms of meningitis. This is the case with the 
exanthema roseola or herpes, the latter of which occurs rather constantly 
and very extensively on the face, less so on the trunk and extremities, and 
also with articular inflammations, which are remarkably frequent in some 
epidemics of eerebro-spinal meningitis, as I am in a position to confirm 
from my own experience. But I cannot admit that the rigidity of the 
neck is especially intense in the epidemic form, and, on the other hand, 
hyperaesthesia and stiffness of the back are entirely absent in the non- 
epidemic suppurative and tuberculous forms of meningitis. I believe it is 
absolutely impossible to distinguish, from the mere symptom-picture, the 
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sporadic or first cases of epidemic cerebro-spinal meningitis from other 
forms of the affection. As to the remainder, I refer to the special dis- 
cussion of cerebro-spinal meningitis (sec Infectious Diseases). 

The same stress must be laid also upon the etiological standpoint, ac- 
cording to my opinion, in the diagnosis of the common suppurative and 
tuberculous forms of meningitis. 

Tuberculous meningitis is of considerably more frequent occurrence 
than (non-epidemic) suppurative meningitis. The presence of the former 
should, therefore, be first thought of in every case of meningitis. It is 
always due to the entrance of tubercle bacilli into the body. The primary 
focus, from which originated the transmission of flu; virus to the meninges, 
is found in the majority of cases, upon a careful examination of the body. 
In some of the cases this is not possible intra vilam , because it is a question 
of tuberculosis of the bronchial glands, mesenterial glands, etc., from 
which the importation took place, or because it may occur, although rarely. 
Unit the bacilli enter the body without leaving manifest changes at the 
point of entrance. Tuberculous meningitis is found most frequently in 
synchronously existing pulmonary tuberculosis of longer or shorter dura- 
tion or in tuberculous plcurilis; the most painstaking examination of the 
respiratory organs should, therefore, never be omitted. It is also neces- 
sary to examine the urine, the testicles, the prostate gland and tin* ovaries 
for the eventual presence of urogenital tuberculosis. Other tuberculous 
primary affections: Tuben ulous affections of the bones and joints , espe- 
cially affections of the petrous bone . tuberculous glandular tumours of 
the neck, etc., can scarcely be overlooked. Traumatism of the head was, 
in some cases, the cause of localization of tuberculosis in the meninges, 
which, after three days, produced recognisable symptoms of commencing 
tuberculous meningitis. The meninges are some of those tissues in which 
the bacilli, upon their transmission, are especially liable to be retained, 
and it seems that the meninges of the infantile organism arc particularly 
predisposed to infection. Meningitis occurring in children is actually 
almost always tuberculous, even if it is not possible positively to locate the 
source of infection. The course of tuberculous meningitis differs from 
that of other forms of meningitis in that the onset of tulierculous menin- 
gitis is usually preceded by a decidedly longer prodromal stage with loss 
of appetite, constipation, emaciation, insomnia and general sensation of 
illness, in that the fever, upon the whole (especially at the acme of the dis- 
ease) is only moderate (100.1° to 102.2° F.), the course of the symptoms 
is less turbulent, and in that those manifestations predominate which point 
to an affection of tlie base of the brain. But all these symptoms are criteria 
which are of no value for a precise diagnosis. The absence of peptone, re- 
spectively of albumose, in the urine is a much more valuable sign in that 
their excretion usually indicates that a process of suppuration is taking 
place in the body. However, we possess absolutely certain differentio- 
diagnostical signs in the demonstration of ehorioid tubercles in the fundus 
oculi and in the finding of tubercle bacilli in the cerebro-spinal fluid 
obtained by lumbar puncture. This fluid is clear in the majority of cases, 
and tubercle bacilli can be demonstrated in tlie sediment, so that the exami- 
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nation of the lumbar puncture fluid forms a valuable support of the diag- 
nosis of tuberculous meningitis. 

Suppurative Meningitis. — If there is absolutely no reason to assume 
the presence of a tuberculous meningitis, we must now review those 
causative factors which lead to suppurativa meningitis ; there arc quite a 
number of them. It occurs by far the oftonost that an inflammation which 
produces a suppurative meningitis spreads from the immediate neighbour- 
hood of the meninges to the latter. The most frequent sources of such a 
suppurative meningitis , brought about by contiguity ( transmitted by way 
of the lymph-vessels or usually of the veins), are caries of the petrous bone 
and purulent inflammations in the ear ( otitis media). Less frequent 
causes are: Purulent catarrhs of the frontal sinuses, operations of the 
nasal cavity, the orbits or in the aural cavity which were not performed 
with sullicient care, traumatism, especially complicated fractures of the 
bones of the skull, neglected wounds or deep-seated furuncles and ab- 
scesses of the scalp. A purulent sinus thrombosis is, in many cases, the 
cause of a transmission to the pi a mater. The same as from external 
sources, a transmission of the suppurative inflammation to the meninges 
may occur also from internal regions, namely from a cerebral abscess 
which extends to the surface of the brain or perforates, either into the 
subarachnoid space itself or into the ventricles, especially into the third 
ventricle, from which locality the infection towards the base of the brain 
is easily brought about. 

Metastatic Meningitis. — However, the virus causing suppurative in- 
flammation (staphylococci and, above all, the streptococcus pyogenes) 
are transmitted to the pin mater not only from adjoining structures, but we 
know from experience that it is also introduced from remote parts of the 
body by the blood; suppurative meningitis, in such eases, forms a partial 
manifestation of septico-pywmia, respectively of puerperal fever. It is 
then usually complicated by endocarditis, articular inflammations, miliary 
abscesses of the lungs, sseptic nephritis, cutaneous suppurations, etc. Men- 
ingitis is also noted to occur in the course of certain infectious diseases, 
fever and acute articular rheumatism , diphtheria and other infectious dis- 
eases. In these infectious meningitides either the specific bacteria of the 
respective infectious disease (pneumococci, typhoid bacilli), or the usual 
pyogenic organisms, especially the streptococcus pyogenes, have been dem- 
onstrated to be the cause of the inflammation of the meninx. It is pos- 
sible in rare cases, as I was taught, recently, by a fatally terminating ease, 
that the development of multiple syphilomata in the meninges and in the 
cortical portions of tin* brain may simulate a meningitis; it is necessary, 
therefore, also to consider the possibility of this source of infection in the 
differential diagnosis. 

Differential Diagnosis of Meningitis. — If the entire symptom-complex 
and the aetiologieal basis point to the existence of a meningitis, the latter 
can be diagnosticated with certainty in many eases. However, every ex- 
perienced diagnostician will agree with me that wrong diagnoses are pos- 
sible even then. This is the ease especially if, furthermore, the exami- 
nation of cerebro-spinal fluid eventually obtained by lumbar puncture is 
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without any characteristic result, if the ophtlialmoscopical findings arc 
negative, and if the aetiology of the case does not furnish any points of 
support. In such cases wc arc restricted, in the diagnosis, solely to the 
clinical picture as such, and even this may eventually present indistinct 
symptoms and not show some of the principal manifestations. Wc are 
compelled, under such circumstances, to consider in the differential diag- 
nosis a number of diseases which present a clinical picture that is similar 
to that of meningitis. These are, principally, delirium tremens, hysteria, 
urannia, sepsis and enteric fever, which must be considered here, even with- 
out the last-named leading to meningitis. 

Delirium Tremens. — As to the differentiation between delirium tremens 
and meningitis, it is easy, of course, if the clinical picture of meningitis 
is the usual one. If, however, the latter takes the so-called " delirious *' 
form, i. o., if the psychical symptoms become prominent, and insomnia, 
restlessness, tremor and deliria manifest themselves, the differential diag- 
nosis may become quite difficult. Epileptic convulsions occur in both af- 
fections, the same as partial convulsions in the region of the facial nerve 
and in the extremities. The fever is not determining, either, as it may be 
absent in meningitis, on the 011 c hand (which is the usual occurrence in 
delirium tremens), and, on the other hand, elevations of ^ temperature to 
101° F. and above occur particularly in fatally ending delirium. The dif- 
ferential diagnosis, in such cases, must consider, primarily, the presence 
of focal symptoms; if they are present, it points decidedly to meningitis. 
Above all, the prominence in the clinical picture of rigidity of the neck 
and of intense headache, and a positive result of the ophtlialmoscopical 
picture, may guide the diagnosis towards meningitis. It may he stated, in- 
cidentally, that the cheerful type of deliria, which is generally character- 
istic of alcoholic deliria, is exceptionally found in meningitis also, accord- 
ing to my experience 1 , so that it is not permissible to utilize this cheerful 
type at once against the diagnosis of meningitis. 

Hysteria is much less the cause of a wrong diagnosis, if rigidity of 
the neck, vomiting, convulsions and apparently severe stupor in hysterics 
simulate meningitis. However, the similarity of both clinical pictures is 
always a superficial one and can render the decision doubtful for a short 
while, at the most. A closer observation will show special traits in the 
picture which guide the diagnosis in the right direction. The effect upon 
the convulsions by pressure upon certain parts of the body, the stupor due 
to pronounced sensory irritations, the, occasionally, cataleptic character of 
the spasmodic condition, the restriction of hyperesthesia to circumscribed 
areas of the skin, the exaggerated stress laid by the patient upon some 
pathological symptoms, etc., will not permit the expert physician to be in 
doubt for any length of time that ho is not dealing with ([ severe ana- 
tomical change of the brain, but with hysteria. Besides, the etiological 
basis, so important in the diagnosis of meningitis, viz., optic neuritis, paral- 
ysis of the facial nerve, and of the muscles of the eye in the further course 
of the disease, etc., is absent. 

Uraemia is sometimes to be considered in a differentio-diagnostieal re- 
spect. It has in common with meningitis: Headache and vertigo, vomit- 
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ing, deliria, coma, convulsions and the irregular, stertorous respiration, 
and is the cause of diagnostic errors especially when the convulsions arc 
restricted to a few groups of muscles, if partial contractures occur, if the 
temperature rises temporarily, or if even transitory unilateral paralyses 
occur (which may appear in uremia, at least, although very rarely). The 
most expert diagnostician may be led astray in such exceptional cases; 
for the most natural sign, the demonstration of albumin in the urine, is 
of a limited value only, because albuminuria may also occur, as is well 
known, in association with meningitis. The most important characteris- 
tic, in these cases, is the ophthalmoscopical finding, albuminuric retinitis, 
which is scarcely over absent in cases of chronic nephritis that lead to 
uremia. lhii in cases of acute nephritis with uremia, in which the symp- 
toms of retinitis are absent, the condition of the urine (the profuse ad- 
mixture of blood and epithelial casts) and the development of cutaneous 
(edema furnish the determining criteria. The hypertrophy of the heart 
in chronic nephritis can also he utilized in the differential diagnosis. We 
should, eventually, also consider the fact that, exceptionally, meningitis 
may sometimes complicate nephritis. 

Enteric Fever. — It lias occurred most frequently, furthermore, that 
severe disturbances of the activity of the brain in the course of enteric 
fever have been confused with meningitis. Prostration, stupor, restless- 
ness, insomnia, jactitation, headache and deliria, plight muscular convul- 
sions and retardation of the pulse may be present in a similar manner in 
both diseases. To the presence of severe enteric fever (in contrast to 
meningitis) point, in such eases especially: Regular course of the tem- 
perature and regular pulse, roseola (which is only exceptionally observed 
in meningitis), diarrlueas, diazo-reaction of the urine and the positive 
result of the (Irubcr- Widal reaction. Meningitis is favoured by: Devel- 
opment, although slight, of focal symptoms, rigidity of the neck and liy- 
pcr«Tsthcsia, as well as pronounced epileptic attacks, the intensity of the 
headache, vomiting, thP irregular respiration, herpes, eventually optic neu- 
ritis and a positive finding of lumbar puncture. Some of these “ menin- 
gitic ” symptoms, such as hyperesthesia, rigidity of the neck, herpes and 
vomiting, occur, exceptionally, also in the course of enteric fever, and, 
yet, no sign of a pathological nature can be determined post mortem in , 
the central nervous system. Swelling of the spleen, although found in 
both affections, is much more constant in enteric fever, so that the absence 
of splenic tumour points at once to meningitis. 1 wish to call attention 
also to the fact that meningitis, in the course of enteric fever, is some- 
times observed as a complication, as 1 had occasion again recently to con- 
vince myself from a marked example. 

Sgpticopyamia, finally, in such cases in which severe cerebral symp- 
toms are observed intra vitam, does not represent a meningitis (which, it is 
true, is not particularly rare in sepsis), but a septic intoxication of the en- 
tire central nervous system or multiple smallest hemorrhages of a metastat- 
ically septic character in the meninges and in the substance of the brain ! 
The etiological basis of the last-named affections of thp brain being the 
same as that of septic meningitis, the enormous difficulty of the differential 
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diagnosis in such cases is quite obvious. As a matter of fact, a diagnostic 
mistake^ i. c., the supposition that meningitis is present when post mor- 
tem the meninges prove to be smooth and glistening, can sometimes not be 
avoided under such circumstances. In cases of the latter kind I found 
upon clinical observation, the same as in meningitis: Coma, deliria, con- 
vulsions, contractures of the arms and hands, pronounced general hyper- 
aestliesia, herpes (of the hands), inequality and, later, contraction of the 
pupils, divergence of the bulbi, respiratory changes in the form of Cheyne- 
Stokes’s phenomenon, in one case even rigidity of the neck and. yet no 
meningitis ! It is obvious that there can no longer be a question of a dif- 
ferential diagnosis in such cases, especially because the lumbar puncture 
may also prove negative and the ophthalmoseopical examination may, 
eventually, show retinal hemorrhages in both affections. 

Meningitis in Childhood, Hydrocephaloid. — The diagnosis of menin- 
gitis, especially that of tuberculous meningitis, requires particular atten- 
tion if occurring in children . The onset of the pronounced meningitic 
symptoms is generally preceded in such cases by a prodromal stage last- 
ing for days, even for a week and more, and with apparently innocent 
symptoms: Loss of appetite, retained fteces, restless sleep, etc., until the 
headache, the vomiting, the uncalled-for sighing and piercing yelling, 
which evidence the severity of the disease, the grinding of the teeth, stra- 
bismus, paralyses and convulsions, the scaphoid abdomen, liyperaasthesia 
and coma remove the doubts as to the presence of meningitis. On the 
other hand, it must not be forgotten that deliria and convulsions occur in 
children very frequently in every febrile disease and should not at once 
raise a suspicion of meningitis. Furthermore, iu debilitated young chil- 
dren, especially in those* which arc weakened by gastric and intestinal 
catarrhs, it may occur that inanition mani fests itself by symptoms of cere- 
bral aiucmia which somewhat resemble meningitic manifestations. Rest- 
less sleep, deliria and rigidity of the neck, later, also, convulsions and 
coma, take place under such circumstances; the pupils, at the same time, 
are wide, reacting sluggishly, the pulse is small, irregular, respiration 
superficial, frequent and irregular, the abdomen soft, the extremities 
cool, the fontanel les sunken, the bones of the head pushed over one an- 
other, the temperature subnormal. Marshall Hall has designated this 
condition as “ hydrocephaloid ” ; the differentiation of the latter from 
meningitis is not difficult. The diagnosis is determined, except by the 
Aetiology, principally by apvrexia, sunken fontanelles and the absence of 
all focal symptoms, i. e., the presence of hydrocephaloid must be assumed 
and meningitis excluded. An ophthalmoseopical examination may also 
turn the diagnosis in the right direction in that the presence of optic neu- 
ritis points directly to meningitis, whereas we may look for a slight filling 
of the retinal vessels in hydrocephaloid. 
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THROMBOSIS AND PHLEBITIS OF THE SfNUSES OF THE 
BRAIN-SINUS THROMBOSIS. 

Origin of Sinus Thrombosis. —Tin* same as in other veins, a thrombus formation 
may be brought iibmit in the venous sinuses of the dura mater by marasmus, respec- 
tively weakness of the lien it (111.11 antic* thrombosis) ; it is favomed by the anatomical 
condition of sinuses, in that the latter possess an angular lumen aud lived walla and, 
besides, are in pail pel mealed b\ reticular trabecula 1 . Marantic thromboses i\re most 
frequently inund in tin 1 supeiim longitudinal sinus aud in the cavernous sinus in do- 
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bilitnted individuals weakened by long-lasting dianlue.is and by severe infectious dis- 
eases (enteric fever, \niiohi), in patients sulTciing fiom eaicinoma, phthisis, etc. 
Ncrcre chlorosis, in paiticular, may also lend to thrombosis of the cerebral sinus, 
as was recently determined in several eases by Koekel, etc. A tlnombosis may also 
develop by compulsion of the sinus from the neighbourhood, thus in brain tumours 
and fractures of the skull. 

More important as a source of sinus thromlfosis is inflammation of the sinus wall 
(with subsequent thrombosis), which may develop in all those localities in which 
ini) a minatory, especially suppiiratively inflammatory, processes take place in the 
neighbourhood of the dura mater. Thus suppurative sinus thromboses are brought 
about in brain abscesses, suppurative leptomeningitis (by means of the walls of cere- 
bral veins adjacent to the pin mater), in purulent processes in the bones of the 
skull, in the nasal cavity, orbits and, al>ove all, in the internal car. As the veins 
of the face and neck, as we shall see Inter on, are pnrtly in communication with the 
sinuses, it is obvious that erysipelas and abscess of the fare, cervical phlegmons, 
ete., may also give rise to a direct propagation of the suppurative inflammation upon 
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the sinuses. Finally, sinus thrombosis sometimes forms a link in the chain of symp* 
toms of septicopyemia or of “ puerperal fever,” 

After the thrombosis has entered the venous sinus, the coagulum often continues 
into the sinuses which communicate with each other and into the veins which enter 
into the (thrombosed) sinus from without and within (from the brain) ; for in- 
stance, in thrombosis of the cavernous sinus and inferior petrosal sinus (see Figs. 
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04 and 05) into the internal jugular vein, some of the cerebral veins, of the cervical 
and occipital veins. But, at all events, the terminal region of the veins discharging 
into the sinus are overfilled with blood, the tissues — the soft parts as well as the 
substance of the brain — (edematous. Furthermore, lurmorrhages occur in the 
meninges and in the brain, in the latter, also, (red) areas of softening of greater or 
lesser extent; under such circumstances brain abscess may develop in suppurative 
thrombophlebitis. 

Cerebral and Focal Symptoms. — The symptoms which arc observed 
when sinus thrombosis is present, vary considerably in the different cases. 

46 
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It is certain that extensive sinus thromboses are found, and not one cere- 
bral symptom ever pointed to this fact during the life of the affected in- 
dividual. The course of sinus thrombosis, as such, may be quite latent, 
therefore, and the condition may not be diagnosticable. In other cases, 
in which the engorgement assumes greater proportions towards the inner 
portions, there occur headache, vomiting, epileptic convulsions, rigidity 
of the neck, dulncss of the seusorium — general symptoms to which are 
added, furthermore, according to the seat of the capillary 1 Hemorrhages 
and softenings in the substance of the brain, various focal symptoms (paral- 
yses, etc.). Such cerebral symptoms, which arc explicable as the effects 
of local stasis, are, in the majority of cases, accompanied with the mani- 
festations of meningitis, which usually complicates sinus thrombosis, or 
with the symptoms of septieopyiemia, the clinical picture of which then 
predominates. Therefore, sinus thrombosis, surrounded by these affections 
or by abscess of the brain, tould never be diagnosticated, not even sur- 
mised, unless certain manifestations take place occasionally which are con- 
nected with the location of the cerebral sinuses and with the circulatory 
disturbances caused by the thrombosis, and which point directly to an ob- 
struction of the sinus of the brain. In order to elucidate the cause of 
those circulatory disturbances and compressions which, solely, allow of a 
diagnosis of sinus thrombosis, a discussion upon the anatomical conditions 
of the \arious sinuses must he considered absolutely necessary. 

The, clinically, most important sinuses are the transverse sinus, the 
superior longitudinal sinus and the ca\ernous sinus (see Figs. (SI and (S3). 

Thrombosis of the Transverse Sinus. — The transverse sinuses . com- 
mencing at the internal occipital protuberance and extending in the 
transverse sulcus anteriorly to the jugular foramen, pass into the internal 
jugular vein, simultaneously with the inferior petrosal sinus. The fol- 
lowing vessels, besides the* various sinuses entering the torticular Ilerophilii, 
discharge blood into the transverse sinus: Cerebral veins (from the pos- 
terior portion of the cerebrum, cerebellum and tentorium), external cra- 
nial veins, viz. (by means of a communicating branch passing through 
the mastoid foramen) the occipital and posterior auricular veins (which 
communicate with each other and with the temporal veins and by their 
union form the external jugular vein) and, finally, the cervical veins 
through a venous branch which passes through the posterior condyloid 
foramen and establishes a communication between the transverse sinus 
and the cervical reticulum. It follows from these last statements that, if a 
transverse sinus is occluded by a thrombosis, venous stasis and ( painless ) 
wdema eventually occurs behind the auricle at the mastoid process and in 
the cervical region (Uriesinger). The external jugular rein of the af- 
fected side also appeared less filled in some cases than that of the healthy 
side, because it discharges its blood (if the thrombus, eventually directly 
palpable, continues from the transverse sinus into the internal jugular 
vein) with greater facility into the slightly filled internal jugular vein 
(Gerhardt). 

It may apparently happen, in rare coses, that paralytic symptoms occur also in 
the region of the vago-accessorius and hypoglossal nerves. Thrombosis of the trans- 
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verse sinus is most frequently due to inflammatory processes of the internal ear , 
especially to tuberculous caries of the petrous bone. 

Thrombosis of the Longitudinal Sinus.— The superior longitudinal 
sinus extends from the foramen eajcum of the frontal bone, communicat- 
ing through the latter with the internal nasal veins . in the upper, attached 
border of the major falx cerebri along the inner surface of the cranial 
vault to the internal occipital protuberance. The sinus communicates, 
aside from its alllux from the brain (superior cerebral veins) and from 
the falx cerebri, by emissaries (especially by a communicating branch pass- 
ing the parietal foramen) with the external cranial veins. Therefore, in 
thrombosis of the superior longitudinal sinus there occurs either a con- 
gestion of the internal nasal veins (eventually profuse nose-bleed) and 
cyanosis in the region of the anterior facial vein, or an increased filling of 
the reins from the temporal region to the rertejr, which is especially dis- 
tinct in small children. The large fontanelles (at the moment of begin- 
ning of a thrombosis they are said to sink in) are large and tense . owing 
to stasis in the cerebral nerves and to increase of the intracranial pressure. 

Tlu* most frequent pause of thrombosis of the longitudinal sinus is the cardiac 
weakness which oeeurs in the train ot exhausting diseases causing cachexia (carci- 
noma, phthisis, etc.); i. c., “marantic” thrombosis usually affects the longitudinal 
sinus. Hilt a “ phlebitie ” thiombosis of the longitudinal sinus occurs also and may 
be looked for especially in inflammatory affections of the cranial \ault and of the 
nasal cavity. 

Thrombosis of the Cavernous Sinus. — The stasis symptoms are particu- 
larly well developed in thrombosis of the cavernous sinus . The cavernous 
sinuses , situated near the sella turcica, at both sides of their upper ends 
recei\e the oph/halmn reins , the upper branch of which communicates 
with the anterior facial vein at the inner angle of the eye. The effects of 
thrombosis of the cavernous sinus are, therefore, provided the superior 
and inferior ophthalmic veins are involved in the thrombosis, as follows: 
(Edema of the lid of the eye and of the conjunctiva . also, euMitually, of a 
greater portion of the face (owing to the communication between the 
superior ophthalmic \ein with the anterior facial vein), manifestations of 
stasis in the reins of (he retina -congestion and tortuosity of the same, 
ordema of the retina and papilla , ejrophlhalmus . The thrombosis mav ex- 
tend, furthermore, upon the central vein of the retina, when those oph- 
thalmoscopieal changes will become prominent which are characteristic 
of a partial or total occlusion of the above vessel. If the thrombosis is of 
septie origin, the manifestations of a phlegmonous inflammation of the 
cellular tissue of the orbit may become prominent. As, furthermore, the 
lateral wall of the sinus is formed by the membrane of the dura mater 
within which extend the oeulo-motor and trochlear nerves and l he first 
branch of the fifth nerve, and, besides, the abducens nerve passes directly 
through the cavernous sinus, it is obvious that, in thrombosis of the sinus, 
especially when it is a question of an inflammation of the same, these 
nerves arc very liable to become affected, and paralyses of the muscles of 
the eye, as well as neuralgias in the region of the first branch of the fifth 
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nerve and neuroparalytic ophthalmia, occur in the course of thrombosis 
of the cavernous sinus. 

The sources of thrombosis of the cavernous sinus arc usually inflammatory proc- 
esses in the orbit and in the face, more rarely otitic processes, which cause usually 
thrombosis of the transverse sinus, sometimes, however, also thrombosis of the 
superior and inferior petrosal and of the cavernous sinuses. 

The above-described effects of sinus thromboses, so far as they refer to 
a compression of nerves, and to obstruction to the discharge of venous 
blood from the periphery, render it possible that this disease, which is so 
difficult to diagnosticate, (‘an be recognised in some cases at least. But as, 
unfortunately, these effects arc by no means constant, the diagnosis of 
sinus thrombosis rarely attains a desirable degree of certainty. The diag- 
nosis may, eventually, be supported by the occurrence of an embolism of 
the pulmonary artery , the course of which, if sinus thromboses in a con- 
dition of puriform dissolution arc the sources of such a pulmonary em- 
bolism, presents the picture of pulmonary abscess. 

MENINGEAL H/EMORRHAGES— HjBMATOMA OF THE DURA 

MATER. 

Cause of Meningeal Hemorrhages. — Ha-inorrlmges into the tissue^ of the 
meninges or between the meninges (epidural and subdural, subarachnoid and sub- 
pin 1) are, in general, rare occurrences. Relatively often there occurs only the so- 
enlled hamatuma of the dura mater, which, likewise, in a minority of cascH only is 
the expression of primary hemorrhage of the dura mater, but, as a rule, the conse- 
quence of chronically inflammatory processes in the fibrous mcitinx, so that the in- 
flammatory deposits at the inner surface of the dura are infiltrated by vessels which 
then rupture and cause huMiiorrhages (pachymeningitis interna hinnorrhagica ) . 
The hemorrhages are situated mostly over the parietal lobe, rarely at the base of 
the brain, and occur intermittingh /, form separate layers deposited at various peri- 
ods and detach the inflammatory membranes from the dura, so that the masses of 
blood appear sacculated; if the most inferior neo-memhiane, facing the cerebrum, 
mptures, an extravasation of blood into the subdural space occurs. The gradual 
development of a hematoma is of importance in the diagnosis, as well as its aliology. 
The most important factors in the latter reject are; Chronic affections of the brain, 
atrophy of the brain, mental affections, especially dementia paralytica and dementia 
senilis. The decrease of the volume of the brain, especially the atrophy of the con- 
volutions, in these conditions probably favours primarily the origin of pachymenin- 
gitis interna hemorrhagica. In other eases, as in henmtomata which ooc ir subse- 
quently to diseases with changes of the blood and blood vessels: Scurvy, leucemia, 
pernicious anemia, renal affections, severe infectious diseases (enteric fever, variola), 
acute yellow' atrophy of the liver, marasmus, etc., we must rather think of lucmor- 
rlutges which originate primarily. The latter, of course, also applies to free menin- 
geal hamorrhages which are caused generally by severe traumatism affecting the 
skull ; such traumatic meningeal hemorrhages are especially observed in the new- 
born, caused by a difficult, artificial delivery. Furthermore, rupture of an aneu- 
rysm of the cerebral arteries may he followed by extensive accumulations of blood 
in the meningeal space. The most frequent cause of hematoma is, acknowledgcdly, 
chtonic abuse of alcohol, the harmful effect, etc., of w T hich may possibly manifest 
itself also in cerebral hyperomia and atheromatous or fatty degeneration of the vas- 
cular walls which, in the course of time, leads either to chronic inilammation or to 
rupture of the vessels. The above-named etiological factors and, very particularly, 
the eventual presence of mental affections and alcoholism in the history of the 
patient must always be considered in the diagnosis, because, as we shall see, a con- 
sideration of the etiology facilitates, at least slightly, this uncertain, difficult diag- 
nosis. 
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Diagnostic Points of Support. — Meningeal haemorrhages occur, com- 
paratively often, without symptoms . This is the case when the haemor- 
rhage is scanty or is brought about very gradually; meningeal haem- 
orrhages may be latent especially in the new-born. In some cases, it is 
true, more severe cerebral symptoms are present, but they are so little 
characteristic that no diagnosis is possible in such cases either. In a small 
number of cases, however, a diagnosis may be made with a certain degree 
of probability. The principal symptom is a picture of increased intra- 
cranial pressure , taking place under the clinical picture of apoplexy, which 
is characterized by vomiting, coma, slowed, irregular pulse, contracted 
pupils, which react with difficulty or not at all, sometimes choked disk, 
conjugate deviation and, eventually, excessive elevation of temperature, 
associated with, sometimes, unilateral, at other times, in more extensive 
meningeal haunorrhages, with bilateral paralyses. There are present, at 
the same tune, because the lnemorrhage usually acts upon the cortex, 
monocontractures and monopareses, which, later, may pass into licmi- 
parcses and hemiplegias, Jacksonian epilepsy and also, according to the 
localization of the lnemorrhage, aphasia , sensory disturbances, etc., whereas 
paralytic symptoms restricted to individual cerebral nerves at the base 
(corresponding to the most frequent seat of hiematoma in the region of the 
vertex) are absent in by far the majority of eases. 

Especially the last-named symptoms, pointing to an affection of the 
cortex, are of importance \n the diagnosis of haonatoma , but particularly 
the fact that the severe cerebral symptoms increase gradually , but may 
then become more or less retrogressive, to recur in a similar manner in 
paroxysms in renewed haunorrhages. 

If the above-described total of general and special focal symptoms is 
found in a clinical picture and if this symptom-complex has occurred sud- 
denly, we may primarily think of a meningeal hemorrhage, especially if a 
traumatism acted upon the skull, or if we have some reason for assuming 
the presence of an aneurysm or an affection of the vessel walls. If the 
symptoms of the cerebral affection occur in attacks, if improvements and 
aggravations alternate, we may, with a certain degree of probability, diag- 
nosticate hannatoma of the dura mater, hut only when the ictiological fac- 
tors formerly mentioned, dementia paralytica and alcoholism above all 
(syphilis is said also to cause formation of hiematoma), preceded the se- 
vere attacks. However, a positive diagnosis cannot be thought of under 
such conditions. 

HYDROCEPHALUS (HYDROPS VENTRICULORUM CEREBRI 

—HYDROCEPHALUS INTERNUS ET EXTERNUS S. IN- 
TERMENINGEALIS) 

The accumulation of fluid in the ventricles, as repeatedly stated on former occa- 
sions, is a consecutive symptom of various cerebral diseases, especially of tumour and 
of meningitis. In that ease it must be considered diagnostically ns complication, 
in so far as certain cerebral general symptoms in the clinical picture can be ascribed 
to the same. Chronic internal and external hydrocephalus ( intermeningealis, i. c., 
exudation of fluid principally in the subarachnoid reticular tissue) is found, further- 
more, in various conditions leading to atrophy of the brain, thus in old hemorrhages 
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and HofteningH, in senility, etc., and nlso in conditions of disturbed nutrition and 
httmatogcneirfH: Carcinoma, Bright’s disease, leueiemin, alcoholism; but, above all, 
in rhacliitis the development of hydrocephalus occasionally takes place. 

Chronic Hydrocephalus. — This symptomatic form of hydrocephalus is opposed 
by ( noil-congenital ) uliopatliic chiomc hydrocephalus. The hitter is rare in adults 
and older children, occurs as the expression of chronic meningitis and is accompanied 
with vague cerebral general symptoms: Headache, vertigo, vomiting, psychical dis- 
turbances, muscular weakness, tiemor, spastic pareses, choked disk, etc. It cannot 
he diagnosticated , it can scarcely he surmised. 

Congenital Hydrocephalus. — Chrome hydrocephalus occurs much more fre- 
quently congenitally or it develops in earliest infancy. This form of hydrocephalus 
(usually only internal) is subject to diagnosis, in fact, can he lccogniscd generally 
without any dillieulty whatever, as the head of the child enlarges enormously with 
the Inc-i easing iluicl, owing to the open sutures and fontanelles. The bones of the 
skull become thin to transparency at the same time, the frontal bones are arched out 
nnteiiorly, the parietal and temporal lames laterally. Thus it oeeurs that the 
cranial hones piojeet over the external auditory canal and especially over the orbital 
vault, and that the mbits appear narrowed uml shortened. On the surface of the 
skull we usually see the distended veins shine through as bluish eoids and we find 
the fontanelles and sutures to be open; sometimes we may observe even tluetuations 
over the fontanelles. The face, in comparison to the enormously distended skull, 
appears remarkably small, broadening toward* the upper end. 

The clfccts of the enlnigement of the skull are: Waving of the heavy head, trans- 
parency of the cranial lames when turned tow aids a light, increase of the circumfer- 
ence of the skull to twice its dimensions (normal cireumieicnce of the head in the 
first year 35-45 cm., 1 growing until puberty to about 50 cm., whereas in hydrocephalus 
it is 00, even 100 cm. and more). Various symptoms of the cerebral allection, besides 
these external pathognomonic cli.uaeteristies, manifest themselves, corresponding to 
the llattening and thinning of the hemispheres to a few cent i metres, primarily, signs 
of psychical weakness which may increase to complete dementia; this is true, at 
least, in the majority of eases. It is exceptional only that the cliihlicn learn to speak 
and show' a fair degree of mental development; usually they are, as stated, demented, 
are not able to speak, ami discharge ficces and urine involuntarily. At tlic same 
time, pareses of the extremities, besides spastic manifestations and increased tendon 
reflexes, may he present, ami general convulsions and spasm of the glottis may take 
place. Sensibility, in contrast to motility, is less disturbed; but the power of vision 
is considerably impaited, the optic nerres nrc frequently atrophied ; choked disk also 
develops if the circumference of the brain does not expand in proportion to the 
accumulation of Iluicl ; besides, ptosis, strabismus, nystagmus, etc., may be present. 
The hydrocephalic fluid, which is drawn off by lumlmr puncture infra, vitam , is 
w'ater-whito and contains no albumin or only tiaees of it. 

Differential Diagnosis. — It is scarcely possible to confuse infantile hydrocephalus 
with any other affection. In eases of slight development, however, the question must 
always he decided whether abnormal shape of the skull might not be due to rhacliitis 
of the bones of the head. In such eases, also, abnormally w r idc fontanelles avid 
sutures occur, due to the fact that the cranial bones are retarded in growth in com- 
parison to the contents of the skull. If we consider, further, that the face also 
remains small in rhacliitis, owing to the deficient growth of the facial bones, and 
that the frontal and parietal eminences, the same as in hydrocephalus, are promi- 
nent, a certain similarity of these two cranial deformities cannot be denied. The 
differentiation is easy, however, if wre consider that the nervous symptoms are 
entirely absent in the rhachitic skull, that the cranial measurements remain approxi- 
mately normal, and that the bones of other parts of the body also show rhachitic 
changes. However, we must always bear in mind that hydrocephalus very often 

1 For exact tables of normal measurements of circumference and diameter of the 
skull, see Iluguenin, N erven krankheiten, Ziemssen’s Sammelwerk, second edition, vol. 
xi, p. 037. 



mutually, take place also in tlw course of Mi, due to intcmneut diseases, 
wbich ire accompanied uith general stasis, or to supervening acute meningitis, tubus 
eulous tumours of the Inin, etc, 

Asgtioieuotie Hydrooephaltt-Finally, w visb to stale that Quinrke has re- 
cently called attention to the possibility of the occurrence of a rapidly appeasing 
and rapidly vanishing hydrocephalus, uhirli lie designated as ''anpciMrofic ' 1 



DIAGNOSIS OF FUNCTIONAL 
DISEASES OF THE BRAIN 
(SO-CALLED NEUROSES) 


Preliminary Remarks. — Common io the so-called neuroses is that regular ana- 
tomical changes of the central nervous system, which are in a causal connection 
with the nature of the disease, arc absent as yet, although the various affections of 
this class present quite typical functional disturbances of the cential nervous sys- 
tem. Accordingly, neuroses are also designated as “ functional diseases of the 
brain” Although their diagnosis, owing to the absence of an anatomical basis, 
lacks a tirm support, it can, nevertheless, mostly be made with great certainty, as 
the various neuroses represent strictly defined syndromes, the determination of which 
usually allows at once the recognition of the disease and the exclusion of the pres- 
ence of other symptoms of the central nervous system in the given case. 


HYSTERIA 

The diagnosis of hysteria 3 as I wish to state in advance, cannot be 
learned from the descriptions of the pathological picture. It presupposes, 
rather, that the physician has ample opportunities to observe hysteric pa- 
tients, to study the changing, yet, upon the whole, typical, clinical picture, 
to obtain a keen penetration for the diagnosis of the affection which can- 
not be controlled by autopsy results. Therefore, I shall simply outline 
the clinical picture, so far as it should be considered in the diagnosis, and 
discuss the differentio-diagnostical view-points more exhaustively. 

Character of Hysteria. — It is not possible as yet to give an exhaustive 
explanation of the conception of hysteria , which would be of importance 
in defining the diagnosis. The former assumption that, in hysteriu, it is a 
question of a functional disturbance of the entire nervous system, of the 
central, peripheral and sympathetic, especially of a "perverse reaction” 
of the same, has been more and more abandoned in recent times. To- 
day, hysteria is mostly considered a psychosis in the broader sense. This 
conception of the nature of hysteria offers the advantage, at any rate, 
that origin and manifestations of the disease can be explained from a uni- 
form view-point. To assume anatomical changes in the brain in hysteria 
is contradicted not only by the negative results of autopsies and anatomical 
investigations, but also by clinical observations, by the alternating clinical 
manifestations — the rapid appearance and disappearance of even the 
severest hysteric affections. Hysteria is, rather, the exquisite type of a 
722 
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functional nervous disease in which either the sensory centres or the 
association areas in the brain are in a condition of irritable debility . Thfe 
view, in my opinion, best accounts for the fact that sometimes anaesthesia, 
at other times hyperaesthesia, predominates, according to the prevailing 
intensity of the weakness, respectively irritability, of the ganglion cells in 
the sensory centres, and, furthermore, that hysteric patients are unable 
correctly to associate the impressions of sense, even if they are still per- 
ceived, i. e., to incorporate them into consciousness as images of memory, 
and to elaborate them menially in the regular manner. One portion of 
the paralyses and convulsions in hysteria would be due to the irritable 
weakness of areas of the cerebral cortex which serve -to produce move- 
ments, whereas another portion (in pronounced paralyses of will-power) 
would be due rather to the functional weakness of association tracts, i. e., 
to the deficient or absent action of the influences of will-power upon the 
motor centres of the cortex of the brain. Besides, to understand certain 
manifestations in the clinical picture of hysteria, it should l>c assumed, 
probably, that the inhibitory influences which emerge from the cortex of 
the brain and which regulate the movements and reflex processes, have 
also become deficient in this disease. It is evident, accordingly, that, here, 
only an alteration of such cerebral elements has been assumed as are 
connected with the corporal functions of movement, perception, secretion, 
etc. The higher mental functions, the association of previously obtained 
images of memory among each other and their elaboration in the act of 
thinking, need not be disturbed in the sense of an alienation, in such cases. 
Although the process of thinking, owing to the irritable weakness, which 
we must imagine as affecting the entire cortex of the brain, takes place 
in an enfeebled -si owed or exalted manner, yet it ill remains within nor- 
mal limits, so far as it does not concern new impressions of sense which are 
received from external sources, respectively from tin* ego. But, on the 
other hand, abulia and amnesia will not fail to appear in the higher grades 
of hysteria, as we know from experience to In 1 the case. There still remains 
to discuss briefly, in accordance with the above theory, flic occurrence of 
the rapid onset of hysteria and the production of the attacks. More marked 
psychical emotions are no longer overcome by a brain which has deteriorated 
by bodily weakening factors, which has attained a labile equilibrium owing 
to long-lasting mental alterations, and the power of resistance of which 
has thus become weakened; complete recovery fails to appear and the hys- 
teric status becomes manifest; the better the soil is prepared, the less of a 
psychical emotion is required to cause such an effect, and vice versa . If 
the psychical shock is produced by a somatic trauma, we may expect that 
the hysteric manifestations will present themselves especially on that side 
which was affected by the trauma. If an “ attack ” is to make its appear- 
ance in hysteric individuals, it is necessary that the neurons, respectively 
the ganglion cells of the cortex of the brain, become charged to a certain 
degree, followed by explosive irritation. According to my opinion, it is 
quite feasible to imagine that, in a nervous system of the above-described 
condition, the irritations which come from external sources and extend 
centripetally, are not elaborated in the regular manner, but accumulate to 
47 
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cause, not until a more extensive accumulation of individual irritations has 
taken place, a total discharge in the motor areas of the cortex and in the 
neurons, which becomes explosively manifest, according to the amount of 
accumulated irritations, either in a limited, partial irritation of the nerves, 
or in general, excessively intensified convulsions. The occurrence and the 
intensity of the convulsions are favoured by the fact that the normal in- 
hibitions have also become insullieicnt in the brain of hysteric patients, as 
stated previously. 

iEtiological Points of Support. — It will be seen from the above explana- 
tions that wtioloyical factor s play a very important part in the diagnosis 
of hysteria. Local affections, especially those of the sexual organs, are, 
according to my experience and that of others, not really the basis of hys- 
teria, but, at most, a predisposing faetor. Psychical pernieiousness, both 
violent emotions of short duration (fright, anxiety, etc.) and long-lasting 
depressing intlueiieos upon the mind, are, rather, incentive to the develop- 
ment of hysteria. Besides, education and heredity must often be consid- 
ered, also, as very essential factors; but, furthermore, the origin of the 
disease is greatly enhanced by nervous emotions and metabolic changes, 
which are associated with the appearance of puberty, and also by diseases 
of metabolism and anomalies of constitution in general (amemia, cachexia, 
adiposity, etc.). An appropriate treatment of such nutritive disturbances 
will, therefore, materially contribute to cause the disappearance of the 
hysterical manifestations. Hysteria is a disease which occurs almost ex- 
clusively in the female. Only rarely do we see exquisite clinical pictures 
and higher grades of hysteria in the male, according to my experience only 
when it is a question of effeminate characters, or if puberty was excep- 
tionally turbulent. 

The symptoms of hysteria, the most frequent of which and those which 
arc most characteristic and usually permanently present are unnecessarily 
designated especially as " hysteric stiymata ” ((liareot.), belong to the mo- 
tor, sensory, vaso-motor and psychical spheres of the nervous system. 

Hysteric Paralyses. — The disturbances of motility are either complete 
or incomplete paralyses , or spasms of the most various kind and intensity. 
The paralyses can be recognized easily as lx*ing of an hysteric character, in 
contrast to paralyses depending upon anatomical changes in the brain and 
spinal marrow, in those cases in which their character manifests itself as 
“ paralysis of will-power,” “ paralysis of function,” in that only certain 
movements, for instance, walking and standing , 1 are impossible, whereas 
other functions are performed without dillieulty by the same muscles. It 

‘These forms of hysteric paralysis were recently designated with the names 
“astasia” and “abasia” The patients thus afflicted arc absolutely unable to walk 
or to stand; they collapse completely upon any attempt to stand erect. When lying 
down, neither a decrease of the motor power nor a disturbance of muscular perception 
or co-ordination can be determined. Astasia and abasia, the same as other hysteric 
paralyses of will-power, can occur and disappear suddenly. Sometimes they seem to 
be the only hysteric symptoms, i. o„ other symptoms, such as disturbances of sensibil- 
ity, etc., may be absent. At other times only one leg is paralyzed, which is then 
dragged by the patient when walking. 
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is more difficult to determine them oh hysteric if it is a question, not of 
partial paralyses affecting certain combined movements, but of total paral- 
yses in the form of hemiplegias or paraplegias, thus causing the differ- 
entio-diagnostieal consideration of a cerebral or spinal affection. 

Differential Diagnosis of Hysteric Paralyses. — Determining in this case is, above 
all, the condition of the other nervous symptoms which arc synchronous with the 
paralysis. In paiapUyias depending upon affections of the spinal marrow the blad- 
der is almost always involved in the paralysis, with development of cystitis and 
bedsore — in hysteric paraplegia these severe accompanying symptoms of paraplegia 
are absent; in rare cases it may occur, it is true, that retention of urine takes place 
in hysteric patients (owing to spasm of the sphincter), blit, on the other hand, per- 
manent strangury or even paralytic cystitis do not take place, at least according to 
my experience. It is of less importance in the differential diagnosis that consecutive 
muscular atrophy and reaction of degeneration do not occur in hysteric paralysis, 
because both conditions are naturally absent also in many cases of spinal para- 
plegia. Hysteric hemiplegias, which are not so rare, are also distinguished by cer- 
tain peculiarities fiom the non-hysteric hemiplegias caused by focal affections of the 
brain. Whereas, in the latter, paralyses of the facial and hypoglossal nerves so 
very commonly accompany the unilateral pninl a \sis of the exiicinities, pa 1 a lyses of 
cerebral nerves are smely absent in the majority of eases of hysteric hemiplegias. 
A spasmodic contraction of the musculatures of the tongue and mouth on the oppo- 
site (or even on the paralyzed) side was observed in some eases, besides the hemi- 
plegia, causing a maikcd deviation of the affected corner of the mouth and of the 
proti tilled tongue (spasmus glosso-lahinlis hystericus). Furthermore, sensibility is 
materially distill bed in non-hysteric hemiplegias except ill unusual cases, i. e., only 
in case of nil unusual seat of the focal affection of the brain; whereas it is usually 
considerably impaired in hysteric paiahses, both the sensibility of the skin 
and that of the muscles, especially the perception of the electric contraction of the 
muscles. Xo differentio-diagnostieal conclusion can be diawn fiom the condition 
of the tendon relieves. They are very eoiisidetably increased in hysteric paralyses 
and in non- hysteric pa i a lyses in some eases; then the paralyses picscnt the charac- 
ter of spastic pa 1 a lysis. 

Of much grealoi importance than all the criteria mentioned so far is the manner 
of the cuuise «/ hysteric pamlyses. They are usually quite variable, i. o„ the inten- 
sity and localization may change extremely rapidly, which is ncvci the ease in 
paralyses brought aliout by affections of the spinal cold and of the brain. Hut even 
if hysteric hemiplegias aie obstinate, pcisisting in intensity for years, they behave 
differently from long-lasting non-hysteric hemiplegias. In the latter the motility of 
the paralyzed leg improves considerably more than that of the aim, whereas in hys- 
teric paralyses the arm is more liable* to regain its motility earlier than the leg. If 
conti actiiics become associated with the paralyses, which may occur in both varieties, 
a difference manifests itself in so far as hysteric contractures do not confoun as 
typically to the usual picture of contracture position in non-hysteric hemiplegias — 
extension contracture of the leg, adduction contracture of the upper arm, flexion 
contractures of the fingers — as the latter; that, for instance, the hand, accordingly, 
may assume a position of dorsal flexion. Finally, a determination of the very con- 
siderable resistance of hysterically paralyzed muscles to passi\c movements often 
decides in favour of the diagnosis of hysteria. If, furthermore, we are able to deter- 
mine that the patients are able to move the paralyzed extremities when in the dorsal 
position, but cannot do so when standing, etc., in short, if we find indubitable 
“functional paralyses,” any further differential diagnosis becomes superfluous; it is 
necessary, therefore, above all to investigate into the existence of such paralyses of 
will-power. 

Besides, the differential diagnosis is materially facilitated, in by far the majority 
of cases, by the demonstration of other exquisitely hysteric manifestations of paraly- 
sis which arc present besides paralysis of the extremities. Of these are to bo con- 
sidered, among others, those very frequent hysteric paralyses of the vocal cords (sec 
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p. 89), paralysis of the cpsophagus and hysteric mcteoriam ^depending upon intes- 
tinal paresis, a condition which may persist for Rome time and which may be fol- 
lowed by ho enormous a distention of the abdomen (phantasma hystericum ) that 
abdominal tumour, etc., must be considered in the diagnosis. 

Hysterical Convulsions. — Hysterical convulsions are of much greater 
importance in the diagnosis of hysteria than paralyses. They are either 
clonic, or tonic, partial or general convulsions. Of partial convulsions are 
to bo mentioned : Spasm of the muscles of mastication, of the throat and 
neck, rarely also of other muscles, hysterical stuttering, globus hystericus, 
spasms of deglutition (hydrophobia hysterica), spasm of the diaphragm 
(singultus) and spasm of the musculature of the bladder, increased per- 
istalsis (manifesting itself in borborygmus and diarrhoea ), and, further- 
more, the roaring eructations, convulsions of crying, laughing, yawning 
and sneezing, hysterical hyperemesis, hysterical cough (distinguished by 
its superficiality and the short, continuously repeated concussions), nervous 
dyspmea, hysterical trembling and t baking, etc. If the spasmodic inner- 
vation simultaneously alTects a large number of co-ordinately acting mus- 
cles, the picture of so-called chorea major results, in which the patients 
execute larger, impulsive, co-ordinate movements, dance, climb, gesticu- 
late, recite, continually emit roaring sounds, incessively run ahead until 
they fall, often completely exhausted, etc. ; 1 have observed chorea major 
to occur principally in boys during the time of puberty. 

Catalepsy. — If the condition of general convulsions takes place in such 
a manner that the muscles remain in a moderate tonic contraction . can 
easily be passively placed in any desired position (fiexibilitas eerea), to be 
held in this position, even if it is most inconvenient to the patient, petma- 
nently, often for hours at a time, we speak of catalepsy. 

Catalepti rally contracted muscles react to the electric current with the usual 
contraction, but after the cessation of the electric stimulation they renssiiiuc the origi- 
nal (cataleptic) position. Such cataleptic conditions occur spontaneously in hys- 
teria after psychical emotions or after hypnotization. Catalepsy does not take place 
exclusively in hysteria, but is also found in certain psychoses and is said to occur 
(personally 1 lia\c never seen anything of the kind) in anatomically demonstrable 
affections of the brain; hut most frequently it is an attribute of hysteria and can 
be utilized, jointly with other hysterical manifestations, in the diagnosis of this 
condition. 

Hysterical Convulsive Paroxysms. — The hysterical predisposition to 
spastic conditions manifests itself much oftener than in chorea magna and 
catalepsy in the form of general convulsive jmroxysms, which, although 
they may be entirely absent in some cases of hysteria, yet, in others, rep- 
resent the most important inode of manifestation of the affection and in- 
tercalate between the permanent symptoms as “hysterical paroxysms ” 
They manifest sometimes a tonic, at other times an exquisitely clonic, 
character. In the former case the musculature of the back usually ap- 
pears tense (tetanic), showing the picture of opisthotonus, of the “arc 
de circle ” so that only the head and the tips of the feet touch the bed. 
The attack may be ushered in by some kind of an aura: By a ball ascend- 
ing from the abdomen, by palpitation of the heart, anxiety, followed by the 
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epileptoid period of the attack which at the onset may be entirely similar 
to the commencement of an epileptic attack. The hysterical convulsive at- 
tacks are very commonly accompanied with spasmodic, sometimes enor- 
mous, acceleration of respiration which often takes place in a gasping or 
sobbing manner. At the same time, consciousness is not entirely lost, but 
it is under the influence of hallucinations, the presence of which usually 
manifests itself in a frightened, threatening or enraptured facial expression 
and wild talking or shouting. The patients are extremely susceptible to 
“ suggestions ” iir such conditions, they are highly accessible to the artificial 
causation of psychical compulsory conditions, and corporeal ones depend- 
ing thereon ; they allow themselves, eventually, to be put into catalepsy or 
into a condition of somnambulism, etc., by hypnosis. Such spasms are 
usually induced by pressure upon certain regions of the body — the ovarian 
region forms (although by no means exclusively) an especially effective, 
so-called “ hysterogenous zone/ 1 the irritation of which more or less regu- 
larly recalls the hysteric attack, but sometimes causes an attack, which is 
in progress, to disappear. Clonic hysterical convulsions, if they are more or 
less well developed, are similar to the clinical picture of other neuroses, 
such as chorea, epilepsy, etc., and have, therefore, been designated by sep- 
arate names, as chorea hysterica, myoclonia, hystero-epilepsy. 

Hystero-Epilepsy. — An In the last- mimed hysteric attacks, “ hystcro-cpileptic ” 
paroxysms, they may, indeed, bo so similar in nil details to genuine epileptic attacks 
that the diffcicntiation of both conditions may. sometimes, he quite dillicull, in fact, 
as I must admit from personal expel ienee, impossible; the latter case is very rare, 
however. The hysteric nttaek usually manifests itself as such, in contrast to an 
epileptic one, in that consciousness is scarcely ever lost completely , but only, occa- 
Houally, slightly dimmed ; that, furthermore, convulsive movements of a more com- 
plicated nature and which are performed in a more co-ordinate manner (such as 
beating about with the arms, reaching foi certain objects, rotary movements ) , become 
intermingled with convulsive spasms, and in that the facial expression does not 
show the dull tranquility of mental absence, but the prevalence of certain affective 
faculties (such as anger, fright or ecstasy). Genuine retlex pupillary immovability 
probably never occurs in an hysteric attack, as is the case in epilepsy, but, on the 
other hand, mydriasis caused by spasm or paralysis. H\ stern-epileptics do not fall 
quite as carelessly, consciousness not being lost entirely, and do not hurt them- 
selves as readily, as epileptics. The duration of a single attack is always short 
in epilepsy, lasts for niiuutes, whereas an hysteric attack lasts a quarter to half an 
hour and longer, and may recur rapidly, so the patients are sometimes for days in 
the continuous grasp of the convulsive attacks. It is important, differentio-diag- 
nostically, that exquisitely hysteric symptoms persist during the intervals, that the 
epileptiform attacks alternate with others which can be easily explained as hys- 
teric attacks. Hut, as stated, in some very rare cases the observation of the nl>ove- 
nicntioncd different io-diagnoatic factors is not sufficient to decide with certainty 
whether hysteria or epilepsy be present. This is not very remarkable, according to 
our view regarding the causation of hysteric convulsions (see above). We wish to 
state, particularly, that genuine, idiopathic epilepsy may be combined with hysteria. 

Hysteric Disturbances of Sensibility. — Sensory disturbances are of no 
less importance in the diagnosis of hysteria than the motor symptoms. 
They refer to the whole of the organs of sense: The organs of vision and 
hearing, of smell, taste and touch (in the general meaning of the word), 
and they manifest themselves either in hypersesthesias or in anaesthesias. 
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There is such an enormous multitude of the various pathological symptoms that 
an enumeration of the same, which would be only slightly exhaustive, is impossible 
— besides, would be of little value to the diagnostician, as deviations from the usual 
clinical picture are quite* common, and the details are very changeable; general sug- 
gestions will, thcrefoie, piobabl.v be sullieient in this instance. Hysteric patients 
arc, frequently, not at all conscious of their morbid disturbances , especially of the 
8cnsoiy ones , and the presence of these disturbanees can sometimes be discovered only 
by an mrestujuhon uhieh is specially instituted for the pin pose. It is necessary, 
therefore, in cveiy doubtful case to look for the presence of these “ stigmata.” 

llypcnvsthcsia prevails in many eases. The slightest touch of the skin 
is painfully felt, usually only at certain, closely circumscribed, areas, more 
frequently on tin* trunk than on the extremities, and most constantly in 
the lower abdominal region (“ovaries") and in some of the vcrlebrtv . In 
other case's the patients complain of severe pains, to which correspond no 
demonstrable changes of the affected parts — thus of tormenting headache, 
which occurs sound lines diffusely, at other times in the form of migraine, 
at other times, again (although not as often as is usually assumed), as a 
pain which is concentrated upon a small area of the vertex (“ elaeus hys- 
tericus ”) . In some eases there exist actual neuralgias or arthralgias (see 
Neuralgia). The list of pains in internal organs is especially large: Blad- 
der pains, gastralgias, colics, uterine pains, angina pectoris and, connected 
with the* altered reaction of the sensory nerves of the heart, retardation 
and irregularity of the pulse, etc . 1 This abnormal hyperesthesia manifests 
itself in the organs of sense as photopsy, tinnitus aumun, acuition of taste 
and smell, etc. 

The various panrsthesias occur quite usually in hysteria. The patients 
have sensations of itching, formication m the skin, strange sensations of 
taste and smell, etc., in all regions of the body. 

Still more pronounced arc the amrsfhesias peculiar to hysteria, which 
affect cither the skin or the organs of sense. Slight, as well as painful, 
touching of the skin is no longer noticed — complete amdyesia is present 
which is either strictly limited or affects the entire surface of the body. In 
the latter case it may occur that a very small area is not included in the 
analgesia, and this fact points quite particularly to the hysteric character 
of the latter. Thus I remember that in one ease the entire surface of the 
body was analgesic to such an extent that an alcohol Hume brought in con- 
tact with the skin burnt the latter without causing any perception of pain; 
and, at the same time, a smaller area of the forehead showed normal 
sensibility. In another ease, one general perception, that of titillation, 
was retained, with total anaesthesia of the entire surface of the body— a 
fly, which crawled over the ansesthetic cheek of the patient, was annoying 
her, the betrayer of hysteria! Besides anaesthesia of tactile sensations (in 
the narrower sense), the perception of other sensory qualities, especially 
the perception of changes of temperature, may be fully preserved. In 

1 Sometimes hysteric patients feel their pains, which are obviously produced by 
conditions of psychical irritation, so intensely when moving about that they decline 
any kind of movement. These conditions, in which, as has become more and more 
known, “ hallucinations of pain ” prevail, arc designated as “ akinesia algera .” 
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other cases this, also, is altered, as well as the muscular sense, so that the 
patients, upon closing their eyes, have no idea as to the position of their 
limbs, and an actual hysteric ataxia may manifest itself. Sensory antes- 
thesias arc also frequent traits in the picture of hysteria: Diminution of 
hearing, anaesthesia of impressions of taste and smell, functional disturb- 
ances of the organ of vision. 

Condition of the Eyes. — Loss of sight is found, in the iirst place, most frequently 
unilateral, rarely bilateral; it persists for a short while only, and quite suddenly 
the former faculty of sight returns; this loss of vision is usually designated as 
retinal anesthesia . Furthermore, concentric limitation of the field of vision and 
synchronous hemianopsia were observed, also disturbances of the colour sense (such 
as diminution of the same), as well as partial and total colour blindness. Home- 
times the levator palpebrse muscle is affected by transitory paralysis (ptosis). 
Manifestations of n so-called retinal hijj)cursthcsia may also take place, characterized 
by marked susceptibility to light, lack of perse\ era nee in nearby occupations, caused 
by rapid fatigue of the internal recti oculi muscles and of the accommodation 
muscle, and piercing pains in flic fundus of the orbit. Tonic spasms of the orbicular 
palpebral muscle (blepharospasm) may also occur. Sometimes a spasm affects only 
the rectus interims muscle, or conjugate deviation of the eyes takes place in hysteric 
attacks. 

As previously stated, the regions of disturbances of sensibility are some- 
times circumscribed, at other times diffuse. Bill, in many cases, anesthesia 
is limited strictly to one half of the body . and this condition is especially 
pathognomonic of hysteria. Hemianesthesia , in such eases, mav not only 
affect the skin, Imt also the mucous membranes, muscles, joints and organs 
of sense of one side. As amvslhesia extending over the entire sensory 
region of one half of the body does not occur equally as complete in any 
other affection accompanied with hemian.esthesia, it may actually he con- 
sidered as an important diagnostic characteristic of h\ slena. However, it 
is often necessary for the plnsieian to discoxcr e\cn this total heniian- 
asstliesia, as the patients themselves have no idea of the presence of anaes- 
thesia ; on the contrary, they complain of pains in the affected half of the 
body. A further expedient to recognise hysteria is the so-called " trans- 
ference." 

If a plate of metal is placed upon an anaesthetic aiea of patients with hemi- 
ansesthesia, sensibility soon returns in this area, while amrsthesin is produced over 
an exactly corresponding area of the other half of the body; the same result is 
obtained if the plate of metal is placed, not first upon the anaesthetic, but directly 
upon the normally sensitive area of the skin. The same conditions prevail in an 
analogous treatment of anaesthetic mucous membranes, organs of sense and even of 
hysteric contractures and paralyses, etc I was not able, in spite of a great deal 
of scepticism, to convince myself that these remarkable symptoms are simply the 
effects of suggestion, besides, indications of transference are found also under normal 
physiological conditions. 

Vaso-Motor and Secretory Disturbances. — Los frequent than the symp- 
toms of disturbances of sensibility are hysteric alterations of the vaso- 
motor and secretory nerves. Vascular innervation, above all, may be dis- 
turbed in hysteria ; this fact manifests itself in abnormal pallor or redness 
of the skin, more rarely in the oceurrenec of “ hysteric,” sometimes “ blue ” 
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oedema and spontaneous gangrene, relatively often in haemorrhages which 
may take place from the gums, respiratory tract, gastric mucous mem- 
brane, and which may often give rise to considerable differentio-diagnostic 
difficulties. Furthermore, anomalies of secretion are frequent symptoms 
of hysteria, such as abnormal diminution or increase of the salivary, 
lachrymal and sudoriparous secretions, galactorrhoca, colica membranacea 
and, above all, disturbances of the urinary secretion: Ischuria, polyuria 
(urina spastica), anuria with vicarious vomiting of profuse, watery (urate- 
containing) fluid. However, I must, from my experience, advise the great- 
est caution in the assumption of such cases of hysteric anuria, which do 
not terminate fatally as might be expected (with the clinical picture of 
urarnia). 

It does not appear necessary to me, in the interest of the diagnosis of 
hysteria, to enumerate further symptoms observed in this affection, es- 
pecially as, owing to their protean character, even the most exhaustive 
description of the pathological picture is not complete. Only one point 
should be specially referred to, viz., the altered psychical conduct of the 
jtaiicnts. 

Psychical Disturbances in Hysteria. — We are able , upon closer investi- 
gation, to demonstrate an alteration of the psychical conditions in all cases 
of hysteria . It concerns, as previously stated, principally those functions 
of the brain which arc in connection with corporeal conditions, but indica- 
tions of disturbances of higher psychical functions arc also noticeable, and 
they become more pronounced so soon as the hysteric condition attains a 
more marked degree. In milder cases disposition and sentiments arc patho- 
logically altered, the inhibition of affective faculties is insufficient. These 
patients are very apt to become ill-tempered, they are extremely sensi- 
tive, irritated by trifling matters; they are highly whimsical, subject to 
sympathies and antipathies, with a participation of sexual sensations. Con- 
ditions of depression and sensations of anxiety alternate with periods of 
uncalled-for exaltation; the frame of the mind is influenced also, and, 
above all, by the conduct of the surroundings, in that the latter either 
pay too much attention to, or wonder too much at the manifestations oc- 
curring in, the patient, or (the more frequent case) do not sufficiently con- 
sider their importance, according to the opinion of the patients. To attain 
their ends, hysteric patients, either consciously or instinctively, commit 
deeds which are contradictory to their former moral principles; often they 
lie and deceive, bimply to create an impression with their morbid manifes- 
tations, and without consideration they give way to their unrestrained im- 
pulses. .Gradually the range of their ideas becomes narrower, and, at last, 
it concerns nothing but their own morbid ego ; subject to such fancies, the 
patients exaggerate the presentation of their corporeal ailments. Con- 
versely, vivid sympathies with certain therapeutic procedures may give 
rise to inconceivable recoveries (of severe paralyses of long standing, etc.). 
Suggestion may be employed most advantageously in this affection, and 
particularly the effect of suggestion, which is surprising in most cases, 
may be utilized to arrive at the diagnosis of hysteria. Gradually the 
higher psychical functions also become njpre affected : Absence of memory 
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and indecision become manifest; the patients are no longer able to form 
an opinion ; finally, complete loss of energy and abulia arc present, or, on 
the other hand, entirely one-sided concentration of the will-power in a cer- 
tain direction prevails, so that they try to attain the ends they have in 
view, which are usually of a very paltry nature, with a great deal of ob- 
stinacy. In the meanwhile hallucinations and forced ideas become pre- 
dominant, precipitating the patients to commit perverse, in fact base, 
deeds. It is not uncommon that hysteria passes into pronounced derange- 
ment of the mind : Melancholia, mania, a condition of “ folie raisonnantc ” 
or insanity. 

Differential Diagnosis. — When discussing the various symptoms to be 
considered in the diagnosis of hysteria we have explicitly entered upon 
the difference between hysteric paralyses and those which are due to af- 
fections of the spinal marrow and of the brain. The differential diagnosis 
in these cases may sometimes, at least for a while, be quite difficult, also 
in cases in which some hysteric symptoms manifest themselves apparently 
quite isolately, and may be accounted for in some other manner. Often 
it is particularly difficult, also, to recognise hemorrhages from internal 
organs to he hysterical ones, and thus harmless in comparison to hemor- 
rhages brought about by anatomical clmnges in the various organs; in this 
respect we must refer to the diagnostic explanations in the chapters on 
Respiratory, (jastrie, etc., Diseases. 

Finally, one word regarding the differentiation between hysteric and 
hypochondriacal conditions! There can be no doubt that, in the clinical 
picture of hysteria, the depression and concentration of thoughts upon the 
personal condition of body and mind prevails to such an extent that the 
patients fully create the impression of hypochondriacs. It will soon be 
seen, however, upon closer investigation, that the psychical disturbance in 
hysteria is less one-sided, and less forcibly restricted to the morbidly felt 
condition of the own body and mind than in real hypochondriacs, who rep- 
resent an independent psychical affection. Furthermore, in hysteria the 
symptoms of the alteration of the psychical condition are always inter- 
mingled with corporeal disturbances, convulsions, parcses, etc. Besides, 
hysteria is much more accessible to suggestion than hypochondriasis. The 
latter formH the fundamental feature in the clinical picture of neurasthe- 
nia, the discussion of which we shall enter upon now. 

NEURASTHENIA, NERVOUSNESS 

Neurasthenia. — Affections diagnosticated under these so frequently 
used terms arc, in my opinion, only varieties of hysteria which represent 
either slightly developed grades of this affection, or pathological conditions 
modified by the sex of the patient. It is true, the diagnosis of neurasthenia 
has recently become a fashionable diagnosis, and certain differentio-diag- 
nostic factors have been made, with a good deal of perseverance, to become 
prominent in order diagnostically to separate hysteria and neurasthenia. 
But 1 have not yet been able to convince myself that these two affections 
represent two diseases that are cjjfferent in character, although I fully 
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acknowledge that other views may be held, even if I were not to consider it 
right to use the designations neurasthenia and hysteria promiscuously. 

Neurasthenia occurs much more frequently in the male than in the 
female ; in the former it rarely attains those higher grades whitjli are desig- 
nated as hysteria, and which occur rapidly in women after the “ condition 
of functional weakness ol* the nervous system” that designates the charac- 
ter of neurasthenia, once lias developed. It is rare, therefore, that we speak 
of hysteric men and still rarer of neurasthenic women. The causes of neu- 
rasthenia are the same as those of hysteria: Development of puberty, mas- 
lurbat ion, high-graded, frequently repeated excitements, constitutional 
anomalies, etc. But certain factors are added which are much more effect- 
ive in the male, especially the abuse of alcohol, sexual excesses, mental 
overexert ion and the want of recreation of the exhausted activity of the 
nerves. The same as in hysteria, the irritable debility of the central nerv- 
ous system manifests itself in disturbance's of the psychical, sensory, mo- 
tor and vaso-motor spheres. Only, they all remain upon a lower grade of 
development, are less apt to change into higher degrees of general nervous 
disturbance, but, on the other hand, the different symptoms are generally 
distinguished by great obstinacy and change less often than m pronounced 
hysteria. An interesting variety of neurasthenia has recently been de- 
scribed repeatedly, the " cirnilar" form of neurasthenia, an analogy of 
folie circulaire , in which conditions of depression and exaltation, “bad and 
good” days alternate with great regularity. 

Psychically we again meet with irritability, sensibility, caprice, depres- 
sion, which we have encountered in hysteria. To these are added sensations 
of distress of. various kind (agoraphobia), ideas of compulsion, although 
of a more harmless character than in pronounced mental diseases, folie du 
dontc % etc., and, above all, a hypochondriac* frame of mind. Burdened 
with this alteration of Ins psychical life, the neurasthenic gradually loses 
his former mental elasticity and ability to work; be is more subject to 
fatigue in thinking, even in reading and writing. His will-power gradually 
relaxes# and also the ability to abnegate his own self in favour of others and 
to allow the preponderance of more ideal sentiments, until, finally, actual 
abulia and dulling of sentiment take place. 

To he mentioned among the disturbances of sensibility are, above all: 
Headache, giddiness, pains and hyperesthesias in the back and in the ex- 
tremities, especially, also, the painfulness of some vertebra 1 , and, further- 
more, paresthesias of various kinds (prickling, burning, tinnitus aurium, 
isensations of pressure and weakness of the eyes, etc.). More developed 
anesthesias do not occur quite as frequently, and they never increase to 
high degrees of general or unilateral anesthesia which distinguish hys- 
teria, the more developed, modified form of the affection, especially in the 
female. 

The same applies to disturbances of the 1 motor sphere. Here, too, we 
encounter only the lower grades of motor debility: The facility to become 
tired, muscular weakness, sensation of faintness in the legs, tremor, etc.; 
convulsive contractions of individual muscles occur also, whereas attacks of 
convulsions and pronounced paralyses are absent in the clinical picture „of 
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neurasthenia. But, on the other hand, we meet with vaso-motor and se- 
cretory disturbances of various kind, the same as in pronounced hysteria : 
A dry or a greatly perspiring skin, coldness of the hands and feet, alter- 
nating with suddenly appearing heat, salivation, etc. Brought about by 
the hypochondriac ideas and due to the irritable weakness of the respective 
central neurons, numerous varieties of subjective disturbances of internal 
organs appear, which, often, are elaborated systematically, by u autosug- 
gestion, " into actual “ imaginatory ” morbid pictures in the sentimental 
sphere of neurasthenic patients. Among these are tabetic-tike symptoms : 
Pains in the hack, girdle sensation, para'sthesias in the legs, etc., cardiac 
neuroses (palpitation of the heart, cardiac unrest, a sensation of suspen- 
sion of the action of the heart with sensations of frightful distress, in which 
the frequency of the pulse may be greatly accelerated), and, furthermore, 
genital debility with frequent pollutions, sometimes accompanied with com- 
plete impotence, gastric and intestinal neuroses . with a sensation of bu- 
limia, loss of appetite, nausea, cardiac pressure, vertigo, especially during 
the time of digestion (nervous dyspepsia), cardialgia with fainting spells, 
sensation of distention of the abdomen, constant constipation or nervous 
diarrlueas and colics. An object of special complaint is insomnia , which 
is. either due to the sensations that torment the patient, or the result of 
overirritation and relaxation of the activity of the brain in general, and 
which exerts the most pernicious influence upon the course of the affection 
in that, with the loss of sleep, the patient has been deprived of the best 
means of recuperation of the nenous system and of the introduction of a 
healthy reaction, and thus the irritability of the nerves becomes more 
aggravated. 

Neurasthenia, the same as hysteria, also develops acutely in consequence 
of an extraordinary mental overexertion and emotion. Usually it develops 
chronically in that the 1 psychical constitution of the patient, mostly pre- 
disposed to weakness In inheritance, gradually deteriorates, owing to an 
unsuitable mode of living, had nutrition, venereal excesses, constitutional 
anomalies (allegedly to gout, in particular) ami infectious diseases, or to 
insufficient schooling and overexertion of the mind, and the brain, espe- 
cially the cortical elements, gradually enters upon the condition of exhaus- 
tion and irritable weakness. Neurasthenia, in some cases, becomes concen- 
trated upon 011c special functional sphere, for instance, the sexual organs, 
so that the latter attain a condition of weakness owing to excesses or to 
chronic gonorrheeu ; in such cases a s \exual neurasthenia ” is usually diag- 
nosticated as a special form of neurasthenia. 

The diagnosis of neurasthenia is not difficult,. as a rule. It must be 
considered the first and most important rule never to make it until all the 
organs have been most carefully examined for an affection which is char- 
acterized by anatomical changes and precise clinical symptoms, i. e., to 
diagnosticate neurasthenia only when no organic disease accounting for 
the nervous symptoms can be demonstrated , if, therefore, nothing can be 
found, clinically and anatomically, that is contradictory to the assumption 
of an exclusive and at that a functional affection of the nervous system. If 
we thus proceed very cautiously, always considering this rule, we are cer- 
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tain to avoid a confusion of neurasthenia with tabes, incipient severe cere* 
bral affections, noil-nervous gastric and intestinal diseases, with angina 
pectoris caused by atheroma, aneurysm or adipose heart, with slight urajmic 
symptoms, etc. It is not necessary to enter upon a detailed differential diag- 
nosis ; and it is especially unnecessary, according to our conception of both 
affections, exhaustively to discuss apparent differences between neuras- 
thenia and hysteria. 


TRAUMATIC NEUROSIS 

Traumatic Neurosis. — The name “ traumatic neurosis ” has recently 
been applied to clinical conditions in which it is also a question of modi- 
fied varieties of hysteria , respectively neurasthenia , which differ from the 
usual forms only in the adiology, in that they are apparently the immediate 
effects of traumatism , especially of marked concussion (for instance , in 
railway accidents , “ railway spine *' tf railway brain” et<\), The connec- 
tion of the above-named neuroses vitli traumatism and, evidently, also 
with the fright accompanying it, lias been elucidated principally by the 
increasing frequency of railroad accidents. But the knowledge of these 
pathological conditions was increased, above all, by the fact that persons 
who were affected by these accidents have of late become entitled to claim 
indemnities, and, consequently, a physician had to give his opinion in re- 
gard to them. 

The development and the clinical picture of traumatic neurosis are 
quite varying as to the details, so that it is not possible to outline a picture 
which covers every case. 

After the action ol* the traumatism was immediately followed by stupor 
or unconsciousness, general paralysis and collapse (symptoms which corre- 
spond to the clinical picture of concussion of the central nervous system) 
or, possibly, after no manifestation pointing to severe affection of the nerv- 
ous system had become prominent at first, a condition of general nervous- 
ness makes its appearance, due to the mental shock. This nervousness 
manifests itself as restlessness, irritability, gloomy disposition and con- 
centration of the thoughts upon the accident suffered, loss of energy and, 
eventually, weakness of intelligence also. Besides, vertigo is mostly pres- 
ent, and violent tremor occurs upon any sort of psychical emotion and 
bodily exertion. In the majority of cases insomnia is present and a vari- 
ety of disturbances in the sensory sphere: Pains of a vague character or 
concentrated upon certain parts of the body, as the head, the joints (articu- 
lar neuralgias), but localized especially upon the part of the body that was 
affected by the traumatism. Furthermore, panesthesias and amethesius 
are found in the regions of the skin and of the nerves of the special senses: 
Hemfanajsthesias, analgesia, dulness of smell, hearing, and taste, deficiency 
of sight, and, which is usually considered as being particularly typical, 
concentric limitation of the fiedd of vision ♦ In the motor region, also, va- 
rious deviations from the normal condition manifest themselves; primarily, 
paralyses , or at least pareses (paraplegias, monoplegias, and hemiplegias, 
although without affecting the region of the facial and hypoglossal nerves, 
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abasia, and astasia), in which the most pronounced paralytic symptoms are 
manifest in the extremity which was affected by the traumatism ; the same 
is the case in sensory disturbances. Disturbances of gait are quite com- 
mon occurrences: Stillness and slowness of the gait becomes manifest; 
sometimes it is like the ataxic, at other times like the spastic, gait of pa- 
tients affected by diseases of the spinal cord. Speech and voice may also 
be impaired (aphonia, stuttering, mutism), fibrillary contractions of the 
muscles may take place, sometimes only after exertion or after application 
of the electric current. Besides, rigidity and contractures of the muscles, 
convulsions (among others, tic convulsif ), or general convulsions in the 
form of epilepsy , are also observed. The cutaneous reflexes are often dimin- 
ished, the tendon reflexes, eventually, increased, rarely diminished or lost. 
In some patients, finally, nervous symptoms relating to the heart and to 
the vascular apparatus are present, especially palpitation of the heart, 
which in some cases is supervened ly a gradually developing hypertrophy 
of the heart, acceleration of the pulse, which is eventually increased by 
pressure upon painful areas of the body, more rarely arrhythmia . Slight 
disturbances of the bladder and sexual functions are also occasionally ob- 
served m the course of traumatic neurosis, as well as vaso-motor and 
secretory disturbances, the same as in hysteria and neurasthenia : Slight 
flushing of the face and of the chest, urticaria factitia, the liair becomes 
gray and falls out, etc. 

To insure the diagnosis, an experiment may be made with the administration of 
100 grammes of grape Nilgai. If (alimentary) glycosuria takes place alxiut one to 
two hours after ingestion, this, in cases of doubt, will point to the presence of a 
traumatic neurosis in that it has been found that the production of an alimentary 
glycosuria is generally far easier accomplished in neuroses than under normal cir- 
cumstances. However, this diagnostic expedient is not of very great value. 

If w r e review the long list of symptoms which are considered attributes 
of traumatic neurosis, the above description will show that they are either 
of a purely subjective, or of a functional nature. It is a question, prin- 
cipally, of hysterico-neurasthenic phenomena, and there is no urgent rea- 
son in such cases to assume the presence of a special disease, “ traumatic 
neurosis.” It would be advisable rather to diagnosticate “ a psychosis, 
hysteria, respectively neurasthenia, due to traumatism." These disturb- 
ances, which develop without pathologico-auatomical changes in the cen- 
tral nervous system, are opposed by others which are undoubtedly due to 
anatomical changes of the nervous system caused by traumatism ; such as 
neuritis, hemorrhage, multiple sclerosis, tumour of the brain, etc. 

Differential Diagnosis. — In the diagnosis of nervous disturbances de- 
pending upon traumatism we must decide, in the first place, whether it is 
permissible, without any doubt, to connect them with the effect of the 
traumatism and, furthermore, whether simulation be present, as, of course, 
is exceedingly often the case in these morbid conditions. It is usually diffi- 
cult to exclude the latter, as the simulating subject knows, as a rule, that 
a tenacious adherence to statements regarding pains, insomnia, mental de- 
pression, loss of memory, etc., will be of advantage to him. If the clinical 
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picture presents symptoms which under no circumstances can be simu- 
lated, such as changes in the electric reaction of the* muscles (abnormal 
diminution of electric, especially of galvanic, irritability in the sphere of 
some nerves, longer-lasting fibrillary convulsion of the muscles after the 
action of the faradaie current, as observed by Rumpf), clonic convulsions 
of some muscles, pupillary difference, marked trophic disturbances, per- 
manent, considerable acceleration of the cardiac action, or a greater fre- 
quency of the pulse upon the touching of painful pressure-points, or, 
finally, even a hypertrophy of the heart that develops under the eyes of 
the physician, simulation can be excluded at once. However, such cases 
are comparatively rare ; usually all objective points of support for the 
diagnosis are absent, and a careful examination is required, as well as the 
application of several artifices, to differentiate between hysteria caused by 
traumatism and a simulation which is carried through systematically. Jt 
is impossible to gi\e general rules to unmask the malingerer. The diag- 
nostic success in this respect rather depends mainly upon the individual 
sagacity and experience of the physician. However, not enough stress 
can be laid upon the fact that the physician should not be induced, by 
the finding of one or the other symptom which is reilly present or by 
the determination that the same is “ simulated," to make or to reject the 
diagnosis of traumatic neurosis. The entire conduct of the patient must 
always be observed, and it must be investigated with reference to the pres- 
ence of a psychical disturbance in the meaning of hysteria or neuras- 
thenia. We must always bear in mind that complaints about painful sen- 
sations, that cannot lie controlled by an objective investigation, and a cer- 
tain exaggerated emphasis of some morbid phenomena, are some of the 
characteristics of such a neurosis. In most cases it is advisable, therefore, 
first to observe the patient for some time before deciding whether a gen- 
uine simulation, a conscious, egotistic exaggeration, be present, or whether 
the latter be based upon a hysteric or neurasthenic condition caused by the 
traumatism. 


EPILEPSY, FALLING SICKNESS. 

It is well known that epilepsy is characterized by paroxysmally oc- 
curring unconsciousness, with more or less pronounced typical general 
convulsions . It is either a simple symptom of various severe cerebral affec- 
tions (of focal affections, especially of brain tumours, which arc located at 
the convexity), or a functional neurosis to which no demonstrable ana- 
tomical changes in the brain correspond. The latter is designated as pri- 
mary, idiopathic epilepsy , the former as secondary symptomatic (Jack- 
sonian 1 ) epilepsy. The attacks which accompany the latter form are also 

1 The designation of “ partial ” epilepsy, i. o., the limitation of epileptic convul- 
sions to individual muscles or muscle groups without loss of consciousness, as expres- 
sion of the anatomical lesion of circumscribed cortical areas, with the name of 
Jacksonian epilepsy is no longer permissible, according to our present experience. 
For we find, on the one hand, in epilepsies depending upon cerebral lesions, loss of 
consciousness, in idiopathic epilepsy retention of consciousness in exceptional cases, 
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called epileptiform , to distinguish them from those of idiopathic epilepsy. 
The following explanations concerning the diagnosis of epilepsy refer ex- 
clusively to idiopathic epilepsy ; regarding the diagnosis of symptomatic 
epilepsy, I refer to the discussion of the same in the preceding chapters. 

Nature of Epilepsy. — It would be of importance for the diagnosis of epilepsy if 
wo wore fully enlightened regarding the nahne of the disease. Numerous theories 
and experiments were not wanting in this respect; however, (piite a diversity of 
opinion still prevails. 

We must bear in mind, principally, that the patients may be absolutely well in 
the intervals between the paroxysms, and that the anatomical find nigs are absolutely 
negative in the majority of cases. We are compelled, therefore, to assume that occa- 
sionally occui ling, rapidly disappearing, functional (list in (unices m the crntial nerv- 
ous system are the cause of epilepsy. For there can be no doubt that the central 
nervous system, and especially the brain, is a /looted in epilepsy. This is indicated 
by unconsciousness accompanying the convulsions, by the frequent complication of 
psychical disturbances, and by the fact that pronounced, anatomically demonstrable 
affections of the brain are followed by epileptic attacks, which sometimes are not at 
all different from attacks of genuine idiopathic epilepsy. The latter fact and also 
the result of recent experiments which were made regarding epileptic convulsions, 
have gradually confirmed the opinion that the starting-point of epileptic convulsions 
should be looked for in the coitrx of the eeiebrum , and especially the cortical motor 
regions are aieas the irritation of which produces the epileptic attack. 

This vicw T has been experimentally supported, especially by the fundamental 
observations of llitzig and Fntscli and, later, by the investigations of Unverricht. 
Hitxig and Fiitseh detei mined in their celebrated experiments regarding the electric 
irritability of the cerebrum that we are able, by electric irritation of the cortex 
of the brain, to pioduee well-characterized epileptic attacks, i. e., paroxysmally 
occoriing convulsions which commence in the eirciimscribcdly irritated musculature, 
then extend to the same side and later to the entire musculature of the body and 
which may be repeated several times,' either with or without further irritation; the 
pupils were dilated ml maximum in such eases. These facts were confirmed later by 
Vnvefricht; it was found that, upon eiieumserilied elect ue iiritation of the cortex of 
the brain, the spasm of the \aiious muscles, 01 muscle gioups, occui s in the sequence 
which coiiesponds to the topographic arrangement of the centres of the cortex, in a 
similar manner as wo see the convulsions take place also in human epilepsy, at least 
in one half of the body. It is absolutely necessary for the experimental accomplish- 
ment of a complete paroxysm that the motor areas of the cortex are intact; extirpa- 
tion of some portions of the same allows us to eliminate convulsions of certain muscle 
groups at will. After complete diilusion of these convulsions over one half of the 
body (the one opposite to the irritation), they extend to the other. If w’e extirpate 
I he entire motor region of one hemisphere, the convulsive attacks occur only uni- 
laterally; in the same manner it was determined in epileptie human beings that the 
clonic and tonic convulsions, after having occurred for years symmetrically on both 
sides of the body, became limited to one side when an apoplexy had paralyzed one 
half of the body. They may also be produced by irritation of the posterior regions 
of the cortex, in which dilatation of the pupils and of the palpebral fissure occurs 
first, then lateral deviation of the bulbi and nystagmus and, finally, the epileptic 

whereas, on the other hand, we encounter' general convulsions, even the initial cry, 
in the former, and a restriction of the convulsions to one half of the body, or even 
to a few muscles, in idiopathic epilepsy. Therefore , / consider it to he more correct 
generally to apply the name Jacksonian epilepsy to “ symptomatic ” epilepsy , no 
matter in what form the attacks manifest themselves . The prinoipal merit of Hugh- 
lings Jackson was, in reality, not the discovery of limited epileptic convulsions, but 
the determination of the connection between convulsions and demonstrable affections 
of circumscribed cortical areas. 
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convulsion itself. Among the interesting results of Unverricht’s experiments we 
mention especially that there is a certain area of the cortex from which a long- 
lasting 8uapenaion of respiration can be originated, and, furthermore, that changes 
also take place in the vascular apparatus which arc independent of the muscular 
spasms and which during the attack are produced first by stimulation of one, then 
by that of the other, half of the bruin. We arc able here to determine a certain 
order of the changes of pulse and blood pressure: At first acceleration of the pulse 
and increase of the blood pressure, then retardation, then again acceleration of the 
pulse, followed by a return to the normal condition. If experimentally produced epi- 
leptic attacks follow each other in rapid succession, there arises in the animal a 
form of status epilepticus . 

The opinion which prevailed formerly that the convulsions of epilepsy originate 
in the pons, i. e., in a convulsion centre situated in this location, does not appear 
to be very probable. It seems that only general tonic convulsions can be produced 
experimentally from this area, but certainly no epileptiform spasms of a chronic 
character. However, this is not meant to convey that the tonic convulsions in an 
epileptic attack are bound to originate in an irritation of the pons and that only 
clonic convulsions can be produced from the cortex; for the clonus called forth by 
irritation of the cortex increases to tonus which actually represents only a higher 
grade of clonus. 1 do not quite understand, according to wliat we know regarding 
the course of the motor tiacts and the results of experimental investigations of this 
question, why, on the other hand, the possibility should not be admitted that convul- 
sions similar to epileptic convulsions can be originated from the infraeortical j>or- 
tions of the central nervous system (theory of the “mixed genesis of epilepsy *'). 
However, we must consider, as I believe, the genuine epileptic attack which, besides 
tonic and clonic convulsions, manifests itself in unconsciousness , to be the exclusive 
result of irritation of the cerebral cortex . 

It is not easy to decide what causes unconsciousness in an epileptic attack. 
Formerly it was ascribed to cerebral anaemia due to a spasm of the cerebral arteries 
respectively of the vaso-motor centre in the medulla oblongata. However, the sup- 
posed vaso-motor spasm would cause any other condition rather than ndircmorrhysis ; 
besides, Todorski has recently proved experimentally that an increase of blood press- 
ure and increased afflux of arterial blood to the cerebrum takes place in the course 
of an epileptic attack. As in experimental epilepsy, which is produced by irritation of 
the cerebral surface, at least a suspension or disturbance of consciousness of the 
trial-animals is observed (but no amentia of the brain), and as, furthermore, quite a 
number of affections of the cortex, as we know from clinical experience, may cause 
unconsciousness, simultaneously the epileptic convulsions, it is probably to be as- 
sumed as the most likely theory that such an irritation of the cortical-motor areas, 
if it attains a more marked degree, is connected with a commotion of larger cortical 
areas embracing the association centres, respectively of the entire cortex. But for 
the present we are not able to explain how and why this is brought about, nor do we 
know why the cortex is placed in a condition of excessive irritation only temporarily 
and in certain, often very long, intervals. All theories concerning this subject are 
nothing else, as yet, but absolutely unproved hypotheses. 

The symptoms of epilepsy are so pronounced and distinct in well- 
developed cases that the diagnosis docs not meet with any difficulties. 
However, it is often difficult to recognise the rudimentary forms of the 
disease as epileptic and diifcrcntio-diagnnstically to distinguish symp- 
tomatic forms of epilepsy from idiopathic epilepsy. 

Epileptic Aura. — The usual picture of epilepsy is ushered in, in the 
majority of cases, by an aura, with nervous manifestations, which as a 
prodrome precede the epileptic attack proper, mostly immediately, rarely 
for some length of time, and which, according to their occurrence in the 
sensory, motor, vaso-motor, or psychical regions, are designated as sensory. 
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motor, etc., aura. It recurs in the same patient mostly quite regularly, 
in the same manner and with the same symptoms, of which the following 
are the principal ones : Titillation, dragging pains, sensations of light and 
smell, tinnitus aurium, sensation of weakness, tremor, twitchings, sensa- 
tion of cold, vertigo, hallucinations, etc. The duration of the aura is usu- 
ally very short; it lasts from seconds to minutes, rarely for hours, and in 
a great number of cases it is entirely absent , i. c., the attack begins sud- 
denly without premonition, being fully developed, characterized by its two 
well-known attributes, loss of consciousness and spasm . 

Epileptic Attack. — The attack frequently begins with a loud cry, the 
patient falling to the floor unconscious ; the spasms appear witli a tonic 
convulsion, lasting from ten to thirty seconds; the entire body is in a con- 
dition of spasmodic rigidity in which opisthotonus and extension of the 
extremities arc marked ; with this the fingers and especially the thumbs 
show spasmodic flexion. The head is drawn back, the bulbi are turned 
upward and laterally, the pupils are dilated, the respiratory muscles 
markedly contracted. The deadly pallor of the face, which as a rule 
is present at the onset, gives place to a gradually increasing cyanosis, 
partly due to the cessation of respiration, partly to the compression of the 
jugular veins (in consequence of the spasm of the muscles of the neck). 
The stasis may become so marked that haemorrhages occur in various por- 
tions of the body, a diagnostically important symptom, ns under some cir- 
cumstances it indicates the attack for some time afterwards, which may 
have occurred without the presence of witnesses. 

Now, while unconsciousness continues, the period of clonic spasms of 
the face and extremities follows, which may run their course rapidly and 
severely so that grave injuries may occur (biting the tongue, luxations, 
fractures of bones, etc.). Usually the saliva appears at the mouth in the 
form of white, rarely blood-tinged, foam, as deglutition is no longer pos- 
sible; flatus, fares, urine and sperma may be voided. The reflex activity is 
completely annihilated, especially, as a rule, the reactions of the pupils to 
light. The pulse shows no constant condition, in the tonic stage it is most 
frequently small, to become more frequent and fuller in the clonic stage. 
The respiration is gasping, irregular, rapid; the skin, towards the close of 
the attack, is covered with profuse, sticky perspiration. The duration of 
this clonic stage of the spasm, which is especially characteristic of epilepsy, 
varies within wide limits — from one half a minute to five minutes; only 
exceptionally lasting longer than this. 

Effects of the Attack — Psychico-Epileptic Equivalents. — When the 
convulsions cease, when cyanosis and dilatation of the pupils relax and 
respiration commences to he regular again, the patient awakens from his 
severe unconsciousness and his condition is normal again after a few 
minutes, but usually he shows for a long time more or less marked after- 
effects of the attack, i. e., the patients remain for some time in a somnolent 
condition, occasionally they are delirious or they present a picture of actual 
psychical alienation, the so-called ' post-epileptic insanity” However, con- 
ditions of mental disturbance are found in epileptics also independently 
of convulsive attacks, or in place of the latter (psychico-epileptical " equiv- 
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alenls *'), and common to these and to the “ post-epileptic v psychical dis- 
turbances are: Impairment of consciousness, weakness of memory (espe- 
cially during the time after the attacks), impulse to forcible actions under 
the impression of anxious sensations, psychiejil depression with predomi- 
nance of perverse impulses, hallucinations, etc. The duration of these 
epileptic equivalents lasts from minutes to hours, rarely from days to 
weeks. After those se\cre mental disturbances, which occur in paroxysms, 
have terminated, the patients are usually without any remembrance of the 
events that took phue during the attack. Regarding the details of the 
symptomatology of psych ico-epileptical equhalents, their signification and 
their relation to other mental operations, 1 must refer to text-books of 
psychiatry. 

Somatic Effects and Equivalents. — Of somatic disturbances subsequent 
to epileptic attacks the following are important : Albuminuria, which, how- 
ever, according to my experience and that of others, is by no means con- 
stant, polyuria, and, very rarely, glycosuria. An increase of the tempera- 
ture of the body by one to two degrees F. after the attack can rarely be de- 
termined. Violent attacks of perspiration have been obsened as a somatic 
equivalent of epileptic attacks (and consciousness was sometimes retained, 
at other times impaired while they lasted), also paroxysms of salivation in 
place of the epileptic attacks. 

If the attacks follow rapidly one upon the other, so that the after- 
effects of the first attack have not entirely disappeared when the second one 
sets in, it occurs frequently that a condition develops which, with excessive 
rises of temperature, leads to a fatal termination and which has been desig- 
nated " status epilepticus ” (Hat tie mat). An analogous condition can be 
produced experimentally, as we have seen. 

Varieties of Epilepsy. — It is of great importance for the diagnosis that, 
besides the above-described, fully developed, severe epileptic attacks, slight 
rudimentary and irregular attacks occur, the existence and course of which 
must be known to the plnsician if he desires to avoid serious diagnostic 
errors. As to the slight rudimentary attacks , they manifest themselves 
(besides a short, incomplete disturbance of consciousness) either in xcry 
slight twiteliings of sonic muscles so that the attack sometimes creates 
only the impression of a slight tremor , or in paroxysmal losses of conscious- 
ness, without any convulsion of the musculature. In fact, the rudimentary 
form of epilepsy may be present in the form of simple attacks of vertigo 
(vertigo epileptica). Wc are able to recognise them as being epileptic if 
we consider that they recur in intervals and are ushered in by the indica- 
tion of an aura, that disturbances of vascular innervation become very 
markedly prominent, that the position of the body has no effect upon the 
vertigo, and that the latter generally makes its appearance without any 
cause, quite abruptly. If attacks occur in the meanwhile, with loss of con- 
sciousness lasting for minutes, the diagnosis of epileptic vertigo becomes 
still clearer. In the irregular forms of epilepsy one of the principal phe- 
nomena of the epileptic attack becomes subordinate to the other in the 
clinical picture or it may even be entirely absent, so that, for instance, only 
the coma or only the convulsions become manifest. I believe that these dif- 
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ferences in the course of an epileptic attack depend entirely upon the in- 
tensity of the cerebral irritation that is present; the more pronounced the 
latter, the more decided is the unconsciousness. 

Differential Diagnosis. — If wc consider the above-named characteris- 
tics, the diagnosis of epilepsy can generally be made easily and correctly. 
However, we must always bear in mind that epilepsy is never anything else 
than a symptom-complex which represents an independent disease and can 
be diagnosticated as such only after the existence of those diseases can be 
excluded in the given case, which also present epileptic attacks among their 
symptoms. Jt is necessary, therefore, in every instance, even when the 
epileptic paroxysms appear to be quite clear, previous to making the diag- 
nosis of idiopathic epilepsy, to consider carefully whether there is no rea- 
son for the assumption of symptomatic (Jacksonian) epilepsy . 

Jacksonian Epilepsy. — We must consider, above all, whether there are 
no symptoms present which point to an anatomically demonstrable, direct 
or indirect affection of the cerebral cortex, especially to tumour or abscess, 
multiple sclerosis of the brain, progressive paralysis, etc. The manner of 
the course of the epileptic attach is of no determining consequence. There, 
can be no doubt that the extreme types of the two clinical pictures, that 
of symptomatic and that of idiopathic epilepsy, are apparently quite dif- 
ferent: In the one, suddenly occurring loss of consciousness, during which 
the patient falls with a cry, momentary tonic convulsion and, following 
the latter, clonic twitchings which extend over the entire body — m the 
other, in Jacksonian epilepsy, convulsions of some muscles or of an ex- 
tremity, the course of which is observed by the patient, fully conscious! 
However, these are only the usual, pronounced types; besides, we observe 
in symptomatic epilepsy eases in which the convulsions are general and 
consciousness is lost, and, on the other hand, we note in idiopathic epilepsy 
that the spasms are restricted to a few muscles or to one half of the body 
and that the attacks terminate without any impairment of consciousness. 
Neither is the aura a differentiating symptom of these two varieties of 
epilepsy, as it also oeeurs frequently in Jacksonian epilepsy, either as a 
sensation of weakness preceding the convulsions in the limbs, which later 
are principally attacked bv the spasm, or in other parts of the body, or in 
the form of pains, paresthesias, hallucinations of vision, etc. Not even 
the initial cry is absent in symptomatic epilepsy, although this symptom is 
considerably rarer in the latter than in the idiopathic form. The conduct 
of the patient during the intervals is of much greater importance in the 
differential diagnosis. If wo do not consider the psychical disturbances, 
which may be well developed in the intermissions in both morbid condi- 
tions, there are principally the permanent paralyses, hemiplegias, mono- 
plegias, contractures and hemiamesthesias, violent headaches, vomiting and 
the development, which is of such importance diagnostically, of neuro- 
retinitis or choked disk, etc., which point with certainty to the fact that an 
anatomical change in the brain is present, the symptoms of which then 
embrace, among others, epileptic attacks. If, on the other hand, not a 
single symptom favours the assumption that an anatomically demonstrable 
affection of the brain is the cause of the epilepsy, tbe diagnosis of idio- 
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pathic epilepsy may be made, the more so if the most significant setiological 
factor of the same, a hereditary epileptic or neuropathic taint, is evidently 
demonstrable in the given case, and if the epilepsy has commenced early, 
i. e., not after the twentieth year of life. 

Reflex Epilepsy. — Positive points of support for the diagnosis of genuine epilepsy 
arc furnished by certain irritative conditions of the nervous system which precede 
the onset of the affection and which seem to be able rcffoxly to cause epileptic attacks 
( “ reflex epilepsy”), it is possible that, after prolonged irritation of peripheral 
nerves by cicatrices, foreign bodies, tumours, inflammatory exudates, by intestinal 
parasites, abdominal hernia, affections of the sexual organs, etc., epileptic convulsions 
may be called forth, the origin of which by means of the nerves of the periphery 
of the body cannot very well be denied. The intimate relation between epilepsy 
and those lesions and irritations of the peripheral nervous system is favoured, pri- 
marily, by clinical experience, namely the fact that the epilepsy, after removal of 
such irritations as affect these nerves, by excision of cicatrices, removal of for- 
eign bodies, etc., may disappear without leaving any trace. But, furthermore, a 
number of experiments are in favour of this view ; thus, to mention the best known 
of these experiments, Brown-Nf»quard .lucceeded in producing epilepsy in guinea- 
pigs by severing the sciatic nerve. The epilepsy took place spontaneously or by irri- 
tation of certain portions of the periphery of the body (so-called epileptogenous 
zones), and was even transmitted to the progeny. Marked psychical emotions and 
traumatism of the head may also give rise to the occurrence of epilepsy. 

However, all these etiological factors of epilepsy play more or less only the part 
of causative factors, in that they affect a brain which is prepared and suitable for 
such a severe reaction to the irritation . Often we are able in the given case at least 
to presume the cause of this abnormal, more developed capability of the brain to 
reaction. In a relatively large number of cases it is inherited, in others acquired — 
by intoxications (alcohol, lead, etc.), by constitutional diseases, especially diabetes 
mellitUH ( diabetic epilepsy ), by deficient blood supply to the brain due to atheroma 
( senile epilepsy) or by an adi])ose heart with retardation of the pulse, and, further- 
more, by infectious diseases (scarlatina, typhoid, etc.). 

French investigators (Voisin and others) have recently maintained an interest- 
ing hypothesis regarding the origin of epileptic attacks. The urine of epileptic 
patients, injected into the veins of trial -animals, proves to be especially toxic after 
the cessation of a series of attacks, whereas hypotoxieity of the urine can be deter- 
mined previously to, and during, the periods of attacks; it appears that, during the 
stage which intervenes between the attacks, the toxicity is the same as in healthy 
individuals. If, then, the toxicity of the urine decreases, we may assume a retention 
of the toxic substances in the blood; with it the prodromes of the epileptic attack 
set in: Dyspepsia, psychical irritability, etc. If the intoxication of the blood and, 
what coincides with it, the hypotoxieity of the urine, passes beyond a certain degree, 
an epileptic attack is called forth. After a series of attacks, the toxic substances 
are excreted en masse (hypertoxicity of the urine) ; if this excretion does not take 
place, post-epileptic mental disturbances or the dangerous status epilepticus set in. 
if these assumptions and results of investigations will be further confirmed, it would 
furnish us with a most interesting insight into the cause of epileptic attacks. It 
remains difficult to understand, however, why the kidneys arc temporarily unable to 
excrete toxic substances, and it is still more difficult to conceive why, after the cessa- 
tion of the attacks, these organs should be enabled to do so in an equally high degree, 
as rapidly passing disturbances of the renal secretion (irritation of the splanchnic 
nerve?) are said to occur owing to congenital or acquired factors, etc. 

We have stated in the previous chapter (p. 727) that the differential 
diagnosis between epilepsy and hysteria may sometimes give rise to insur- 
mountable difficulties, and it was emphasized at the same time how to 
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differentiate, in a measure, between a hystcrico-epileptic and an epileptic 
attack. 

Simulated Epilepsy.— As epilepsy is comparatively often simulated for selfish 
purposes, it is of practical importance to discuss how feigned attacks can be recog- 
nised as such, in contrast to genuine epileptic attacks, it is generally possible to 
unmask the malingerer at the first glance, because a strict adherence to the 
typical course of an epileptic attack is successfully carried through only by the 
smallest number of simulating subjects. However, eases do occur in which the differ- 
ential diagnosis presents some difficulties. To the presence* of epilepsy, in contrast 
to stimulation, point, in such cases, cyanosis, loss of reaction of the pupils during the 
attack, albuminuria, suiTusions of the skin, the hemorrhages in the retina and in the 
true vocal cords (as residues of past epileptic attacks) and, finally, the “ post- 
epileptic ” insanity. 


Eclampsia. — Furthermore, convulsive attacks which take an acute 
course, which have loss of consciousness in common with epileptic attacks, 
and which arc otherwise like the hitter in .nil details, but winch do not 
leave a permanent predisposition to convulsive attacks, have been differ- 
entiated from epilepsy under the name of " eclampsia/' I consider the 
SP/jaration of the latter from epilepsy, especially from “ reflex epilepsy/’ 
an artificial one which cannot hr carried through in a diagnostical respect . 
Only that much may he maintained: If epileptiform attacks occur in small 
children, especially often during dentition, in the presence of intestinal 
parasites, in gastro-enteritis, in febrile affections, etc. (infantile eclamp- 
sia ), or if such attacks take place in anaemic, nervous adults, and especially 
in women during pregnancy or inlra partum ( eclampsia parturieniium) 
(uraemia, of course, must he excluded in such cases), wo may diagnos- 
ticate with a certain degree of probability, or — better to express it — we 
may entertain the hope, that the epileptic attacks in question will be of a 
transitory nature. For usually, under such circumstances, not more than 
one epileptic attack or at most a fe,w attacks which rapidly follow each 
other will occur; it happens only in the rarest cases that the attacks which, 
according to the entire situation, must bo primarily interpreted as eclamp- 
sia, become a permanent affection, i. o., that they pass into epilepsy proper. 


Uremia. — Urwmic attacks which occur in the course of renal affections arc noth- 
ing else, according to their character, but epileptic attacks. This was proved, among 
others, by Landois, by a direct application of chemical substunecs contained in the 
urine to the surface of the brain. However, a confusion of urseinic with epileptic 
attacks is not very likely to occur in practice. The vomiting, the persisting coma, 
the results of the ophthalmoscopical examination (albuminuric retinitis), the demon- 
stration of characteristic casts in the urine, etc., protect from diagnostic errors. 
At the same time, it is advisable, to avoid serious mistakes in diagnosis, regularly to 
undertake an ophthalmoscopical examination, and a microscopical investigation of 
the urine, upon the occurrence of epileptic attacks. 

To confuse other convulsive conditions (trismus, amende convulsion of the face, 
spasms in the region of the accessory nerve, etc.) with epileptic convulsions, is impos- 
sible with even the slightest attention and upon longer observation of the patient. 
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CHOREA (CHOREA MINOR, SYDENHAM’S CHOREA, ST. 

VITUS’S DANCE) 

A physician, after once swing a cast* of pronounced chorea with its char- 
acteristic muscular unrest, with the inco-ordinate movements affecting a 
larger group of muscles, and with the psychical disturbances (in the mean- 
ing of mental weakness and increased irritability of the mind), cannot 
possibly mistake the disease. A detailed description of the symptoms, thus 
to facilitate the diagnosis of the affection, is of little value. Chorea must 
be seen; the picture of this affection impresses itself very easily, so that he 
who has closely observed the choreic movements in one ease, will subse- 
quently not be embarrassed correctly to recognise even indications of chorea 
as such. We wish briefly to mention only a few of the mam traits of the 
disease. Without prodromal phenomena, or after a change of mental dis- 
position and a relaxation of the mental faculties, rheumatic pains or dis- 
turbances of appetite and sleep have preceded, the pathognomonic disturl>- 
anccs of movement occur: Uncalled-for muscular contractions, which can- 
not be suppressed at all or only for a very short time, and which interfere 
obst ruct 1 ugly with the intended movements so that more delicate manipula- 
tions (writing, threading of a needle, etc.), walking and other co-ordinate 
movements become impossible. Especially characteristic are also the gri- 
mace-like contortions of the face and the disordered moxements of the 
tongue which impede the speech. The latter faculty is also changed in 
that phonal ion of the patients, owing to inco-ordinate movements of the 
laryngeal muscles, has become impaired, and that sudden inspirations inter- 
rupt them during the process of speaking. 

In contrast to the muscles with voluntary innervation, the activity of 
the musculatures of the heart, bladder and rectum, and also that of the 
muscles of respiration and deglutition, is not impaired. It is only excep- 
tionally that a more marked frequency of the pulse or arrhythmia of the 
action of the heart is noted. 

In spite of the restless contractures of the muscles, a sensation of 
faliguc docs not occur; the muscular unrest disappears entirely during 
natural sleep or in sleep which is produced artificially; on the other hand, 
in waking it is increased by every psychical emotion. 

The mind probably is more or less disturbed in every instance — from 
my own experience I know of no exception. Tim depression of mental fac- 
ulties , an impairment of memory as well as of the entire process of think- 
ing, always predominates. Besides, an increased irritability of the mental 
sphere may eventually manifest itself; pronounced psychoses also occur 
occasionally in chorea. 

Disturbances of sensibility are absent ; only the nerve trunks and, above 
all, some vertebra? arc often sensitive to external pressure. Conditions of 
electric reaction arc mostly normal; sometime*, as I am able to confirm 
from my own experience, an excessive irritability to the induced current 
can be determined. Such deviations from the normal condition cannot be 
utilized in the diagnosis. The action of the reflexes is unchanged, the ten- 
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don reflexes are normal, weaker, or, as in one of my eases, intensely in- 
creased. Some authors have found the pupils permanently dilated ; person- 
ally, I cannot confirm the constant occurrence of mydriasis in chorea. 

The temperature of the body is normal, also the amount of urea in the 
urine, whereas the excretion of chlorides in the urine is decreased, and 
albuminuria is occasionally noted at the height of the disease. 

Chorea is essentially a disease of advanced childhood (the time from the second 
dentition to the end of puberty), and it occurs oftencr in females than in males. In- 
fectious diseases, especially measles, scarlatina and rheumatism, create a decided 
predisposition to the occurrence of chorea, also irritations of peripheral nerves and 
marked psychical emotions, such as fright, hut, above all, and undoubtedly, preg- 
nancy, and the first one more than a subsequent one. 

Varieties of Chorea. — A special form of chorea, II tin hn glon *s chorea , is observed 
comparatively larely; it is hnrdihny in certain families and makes its appearance 
almost always in the third decade ol life. It is distinguished fiom ordinary chorea 
principally by its chronic , pto yrcssne coin sc, and also by tin* fact that, although 
not without exception, the involuntary movements are not increased by the volun- 
tary ones (respectively by intention of will), but decreased . It appears to be incura- 
ble and usually leads, in its later stages, to psychical weakness, to progressive 
dementia; it seems that epilepsy is a piedisposing cause of the disease. To conclude 
from the lesults of autopsies, in hereditary, progressive choicn it is a question of 
nuclear infiltiation ot the cerebral eoitex, witli atiophy ot the brain. 

Vhunn clcctnca is considered anothei vaiiety of chorea; it is sometimes observed 
in ehildien and is distinguished from ordinary chorea in that the individual convul- 
sions, similar to those that are produced bv eleeti ic stimulation, occur liylifning-lihe, 
Sometimes they allect only some muscles, at other times a great portion of the mus- 
culature of the body. It is veiy doubtful whether this disease has anything at all 
in common with the oidinaiy form of chorea; it is piobably identical with so-called 
myoclonia. 

Tlu 1 frequent restriction of the convulsions to one half of the body 
(hemichorrn) ami the comparatively frequent complication of chorea with 
endocarditis ami joint affections , arc of importance, especially in the patho- 
genesis of the disease 

Nature of Chorea.— Tlu* last-named complications indicate that a certain connec- 
tion exists between choicn and acute articular rheumatism. On the other hand, the 
frequent, oecurieiico of hcniiehoiea, the, according to my view, constant psychical 
disturbances in chorea and, finally, the fact that chorea occurs as a symptom subse- 
quent to focal allect ions of tin* hi am (ushering in the cerebral affection, or following 
hemiplegia, “ pit- and post hemiplegic chorea ”) arc factors which locate the sent of 
choicn in the hiain. As a matter of fact, the most various findings have been defer- 
mined in the brain of peisons that have succumbed to chorea. These findings were 
either of a diffuse nature famemia or hypencmia of the brain or spinal cord), or 
they affected some areas of the brain in particular. Of the latter, those anatomical 
changes are ot importance, above all, which were found in the thalamus and its sur- 
roundings, and in the tegmentum towards the red nucleus. Hut capillary extravasa- 
tions, inflammatory changes, etc., have often been found also in the spinal cord, par- 
ticularly in the cervical portion of the same! A case of Kisenlohr's deserves especial 
mention, in which a sclerotic area was found in the lateral column of the cervical 
portion of the spinal cord, as an isolated change in the central nervous system. Hut, 
on the other hand, no anatomically demonstrable change in the nervous system 
(neither in the central nor in the peripheral) could be determined in other eases, in 
spite of the most scrutinizing microscopical and macroscopical examinations. Accord- 
ing to my view, vve should always consider chorea to lx* essentially a co-ordination 
disease . in keeping with vvliat 1 have explained on p. 542, etc., regarding the prob- 
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able course of the co-ordination tracts, it is not astonishing that anatomical change* 
taking place in the most varying locations in the central nervous system (from the 
periphery to the cortex) may give rise to chorea. But it is also obvious that those 
co-ordination tracts, the affection of which is followed by chorea, may be altered 
functionally not only by evident pathologico-anatomical changes, but also by chem- 
ically acting substances, thus, for instance, by mercury (1 know cases of chronic 
(industrial) mercury poisoning, the course of which ran under the exquisite picture 
of chorea), by a specific infectious noxa, which acts similarly to the virus of articu- 
lar rheumatism, and, occasionally, by acute articular rheumatism itself. That the 
latter may be the case is proved by instances in which chorea developed intercur- 
rently in the course of acute rheumatism, and disappeared before the termination of 
the original disease, or by other instances in which both affections actually alternate, 
and, furthermore, by the fact that cases of chorea become more frequent during 
epidemics of articular rheumatism. However, it would not be correct, according to 
my opinion, in all eases in which no anatomical changes can be demonstrated in the 
brain and in which, on the other hand, recent endocarditis is found, besides chorea, 
to derive the latter from an infection with the virus of articular rheumatism. The 
justification of such an assumption is contradicted by the absence of fever in chorea, 
and, furthermore, by the fact that such specifics which promptly act against articular 
rheumatism, arc almost always ineffective in cases of the neurosis, chorea. 1 also 
consider it a mistake to try to connect the origin of chorea with a transmission of 
products of a complicating endocarditis, because chorea occurs very rarely in older 
individuals in whom valvular defects are so very common, nor is it observed in the 
clinical picture of septicopysemia in which embolizing endocarditis forms one of the 
most important symptoms. I do not mean to deny that emboli into those portions 
of the brain which are in a direct connection with the cause of chorea, especially into 
the posterior thalamic artery, may occasionally give rise to homiehorca, and this 
fact, of course, does by no means contradict our views regarding the nature of 
the disease. 

The above-described factors which concern the pathogenesis of the dis- 
ease must under all circumstances be considered in the diagnosis of chorea, 
if we mean to arrive at an understanding of the origin of chorea in the 
individual case. The simple determination of the presence of chorea is 
easy in all cases; for it is scarcely possible that chorea may be confused 
with another affection if the attending physician is at all acquainted witli 
the form of manifestation of motor disturbances in paralysis agitans, in 
disseminated sclerosis, tetany, etc., i. e., in diseases which have pronounced 
disturbances of motion in common with chorea. But it may occasionally 
occur that chorea cannot be differentiated from athetosis . This is not very 
remarkable*, because botli diseases may pass directly into one another, and 
athetosis does not as yet represent a sharply defined neurosis, as will be 
seen from the following discussion. 

ATHETOSIS 

Characteristics and Differential Diagnosis of Athetosis. — It has been agreed to 
apply the name of athetosis to a condition of muscular unrest in which involuntary, 
moderately rapid but continuous movements take place, which show r a certain regular- 
ity and which the patient is not able to suppress at all or only for a short time. These 
movements occur most frequently and most pronouncedly in the hands and fingers; 
the latter are constantly pronated and supinated, extended and flexed again, spread 
open, etc. ; the foot and toes, trunk and head arc less frequently affected. The move- 
ments are not as unlimited, hasty and atypical as in chorea, nor do they occur, as in 
this affection, in special connection with intended movements, so that the abnormal 
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movements show less the character of distil rbancc of co-ordination than is the case in 
chorea. However, the signs of such a disturbance are by no means entirely absent 
in the clinical picture of athetosis; the muscular unrest may also, the same as in 
chorea, be intensified by involuntary movements and may cease entirely during sleep. 
The differentiation of athetosis from tremor rarely ever presents any difficulties. 
It is true, common to both affections is the monotonous, continuous form of the 
involuntary movements; but in athetosis they occur in marked excursions, in the 
various forms of tremor they manifest themselves in mote or less rapid, slight 
oscillations. 

Various Forms of Athetosis. — Athetosis is usually observed unilaterally (hemi- 
athetosis), occasionally also bilaterally (athetosis bilateralis). It is sometimes only 
the symptom of a well -characterized a licet ion of the brain, raielv of the spinal cord 
(symptomatic athetosis), a’t other times it is an independent disease of unknown 
origin (idiopathic athetosis), in the latter ease it is a question of a, mostly bilateral, 
muscular unrest (without hemiplegia and other manifestations of nervous disease), 
which occurs in previously healthy adults, but is usually present from earliest 
childhood or it is congenital and persists during life, idiocy and. possibly, also 
epilepsy and hysteria aie sometimes accompaniments. The condition in symptomatic 
athetosis is generally that a uinlatcial muscular unrest follows cerebral focal affec- 
tions with hemiplegia, particularly after aflections of the optic thalamus and corpus 
striatum, and especially also after infantile cerebral paralysis. This “post-hemi- 
plegic” athetosis is generally considered to be identical with so-called post-hemiplegic 
clioiea. ltut idiopathic, bilateral athetosis is also very closely i elated to chorea. 
For although, as stated, cel lam characteristic symptoms can bo emphasized in both 
diseases, they aie by no means always well de\ eloped so that at one stage of the 
disease the ease may be classified as chorea, at another as athetosis. 

Cane oj Transition of Athetosis into Chorea. - The following case which occurred 
in my practice pioves most conclusively that both diseases, idiopathic athetosis and 
chorea, may even meige into each other, and that it is more adr isahle for the present 
not to attempt a dishnet nosological separation of the tiro affections. 

The patient was a Inborn er, flinty -seven years of age, who for four years suf- 
fered fiom muscular uiiicst following, as lie claims, a severe cold; it consisted in 
raiely occulting convulsions in the legion of the left facial nerve and in the mus- 
cles of the trunk, with continuous, uuifoiui movements of the arms and legs: 
regularly' alternating supinations and pionatious, flexions and extensions of the 
fingcis, flexions and abductions of the legs, flexions and extensions of the toes. The 
movements ceased entirely' during sleep but increased upon voluntary movements, 
and slight dist uil>anee of eo-oidi nation man i tested itself in the latter case. The 
pupils were not dilated and painful pressure points at the vertebral column were 
absent. The season u in was unimpaired, the houndarus oj the heait irerr normal , 
the sounds of the heart irerr pure. Four weeks after bis admission to the clinic a 
considerable ineiease of the muscular unrest occurred, and the regular type of the 
involuntary movements ceased. They weicthen enoimously intensified by active and 
passive movement* — the former picture of athetosis had merged into that of chorea 
with its disturbances of co-ordination , the irregular muscle contractions , etc ., which 
were nett marled in all details. At the same time, an endocarditis occurred with 
HVhtolie and diastolic murmurs and, later, a disturbance of the psychical conduct, 
delusions of persecution. The chorea gradually' improved during the course of the 
following two months, so that the patient was able to walk without assistance; 
he left the hospital with a myoeardic implication. 


PARAMYOCLONUS MULTIPLEX-MYOCLONIA 

The name paramyoclonus multiplex is applied to an affection which was first 
described by Friedreich, in 1881, and which is characterized in that a number of 
muscles of flic trunk and of the extremities are symmetrically nr asymmetrically 
affected by short, lightning-like, clonic convulsions, which may' sometimes increase to 
tetany of short duration, and which generally have no or only very slight locomotor 
48 
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effects. Mostly they do not occur isochronoiwly, but arrhythmically, sometimes with 
moderate frequency, at other times exceedingly often tup to 100 and above per 
minute). If the patient perforins an active movement or if his attention is dis- 
tracted, a diminution of the convulsions occurs, and, vice versa , an increase of the 
same, upon mental emotions ; they cease during sleep. Reflex irritability is increased, 
the patellar reflexes, in particular, have become intensified; the other nervous func- 
tions are normal throughout. Fibrillary twitchings and slight disturbrnces of sen- 
sibility are sometimes observed, besides the spasm. 

The affection may be considcied a functional disease of the nerves. The neu- 
rotic character of the same is indicated in that the convulsions are partly brought 
about subsequent to a marked psychical emotion, especially fright (Friedreich desig- 
nated the disease directly as a “neurosis of fright”), in other cases they were 
greatly influenced by mental emotions and could be rapidly cured by electricity. Nor 
was it possible in Friedreich’s case, the only genuine case of paramyoclonus which 
came to autopsy, to demonstrate any pathological changes either in the muscular or 
in the nervous system. The question is only whether paramyoclonus is to be con- 
sidered an independent disease or whether it should be classified ns hysteria. It is 
certain that in hysteria, besides exquisitely hysteric stigmata, the picture of para- 
myoclonus sometimes appeals as a hysterical symptom, but it is also a fact that 
cases of the latter exist in which no thcr sign points to hysteria, in spite of a long 
duration of the disease. The fact that those patients who were a fleeted with this 
disease were, almost throughout, men of an advanced age, is also against the simple 
subsumption of myoclonia under hysteria; besides, it depends upon the extent of 
our conception of hysteria. 

Jf we adhere strictly to the picture ns described by Friedreich, it is not possi- 
ble to confuse paramyoclonus with other known neuroses. Choreic convulsions bear 
the greatest resemblance to the same. The character of these convulsions, as the 
expression of deficient co-ordination, their intensification by impulses of will, and an 
eventual connection ot the affection with articular rheumatism, decide in favour of 
chorea in cases of doubt. 

Tic Gonvulsif. — The relations between paramyoclonus and tie eonrulsif require 
a separate discussion. Whereas, in paramyoclonus, only the muscles of the trunk 
and of the extremities are, almost without exception, affected by the convulsions, 
there occur some few cases in which the sphere of the facial neive is also affected. 
A difference betw’cen ordinary tic convulsif and the facial twitchings which occur 
in the clinical picture of paramyoclonus could then be found only in the fact that 
the twitchings in the latter case, as in paramyoclonus generally, are most marked 
during rest, wdierens in tic comulsif they diminish during such periods. In so-called 
tic general, the “ maladic des tics eonvulsifs ” the same as in paramyoclonus, the 
spasms are also calmed by distracting the attention of the patient and by pro- 
nounced impulses of the will, and the affection is probably closely related to para- 
myoclonus in other respects as well. However, a confusion is scarcely possible, in 
that “maladic des tic eonvulsifs” is usually not characterized by separate move- 
ments, but by combined movements which take place forcibly, to which are added 
the, likewise compulsorily occurring, utterance of inarticulate sounds or short words 
(of an obscene nature* — coprolalia, or, compulsorily repeated — echolalia), and the 
intermingling of morbid primordial delirium, symptoms which are specific of mala • 
die des tics eonvulsifs . 


• TETANY 

The name tetany comprises tonic, intermittent , spasmodic conditions 
which take place without loss of consciousness and which arc mostly accom- 
panied with pain. They are characterized by certain peculiarities which 
distinguish them from other similar spasms; these symptoms, pathogno- 
monic of tetany, are briefly as follows : 



TETANY 


740 


1. Pressure upon the principal nerve trunks (or vessels) can increase the exist- 
ing convulsions, or it may be able to call forth convulsions during the periods which 
are free from attacks (Trousseau’s phenomenon). 

2. Furthermore*, the electric irritability of the nerves , especially to the galvanic 
current, is, almost without exception, markedly increased (Krb), so that even rela- 
tively weak currents are able to produce cathodal closure tetany or even anodal 
opening tetany, in 'fact cathodal opening tetany, the increase of irritability by the 
faradhic current, is less constant and less considerable, it seetns that the electrical 
irritability of the sensory nerves is also increased in the majority of cases (Hoff- 
mann). 

3. Finally, Chvostek has found that the mechanical irritability of the nerves is 
increased in tetany, so that on tapping the nerves with the percussion hammer, 
sometimes even upon stroking with the finger, spasms occur in the corresponding 
muscles; the mechanical irritability of the muscles themselves is not increased. 

However, Chvostek 's phenomenon, most manifest in the region of the facial 
nerve, is found also in other nervous affections, in fact, sometimes even in healthy 
individuals; but it is certain that it is never found ns frequently and of as equal 
an intensity as in tetany. Chvostek ’s phenomenon cannot be considered a simple 
expression of increased reflex irritability, as the relieves are by no means regularly 
intensified in the same, although occasionally a considerable increase of the patellar 
tendon reflex is observed in patients afflicted with tetany. As to the cause of 
Trousseau's symptom, there is no question that it is brought about mainly by press- 
ure upon the nerve trunks, and only indirectly by pressure upon the large arteries, 
as is probably definitely proved by the experiments on dogs of von Frank! - II och wart. 

The muscle spasms affect mostly the extremities of both sides, and that 
preferably the upper ones. As a rule, the flexors are in Ionic contraction; 
most frequently the foot assumes the plantar flexion, the hand the posi- 
tion of the writing hand (respectively “ the obstetrical hand ’*). But quite 
n number of other spasmodic positions occur also (spasmodic spreading of 
the lingers, clinching of the hand, etc.) ; the forearm is bent towards the 
upper arm, the latter pressed against the trunk. The patients are not able 
during the spasm cither to flex or to extend the firmly contracted muscles. 
Occasionally we observe also spasms of the muscles of mastication, or those 
of the eyes (spastic strabismus) or of the muscles of the neck, chest and 
back; spasms of the tongue, larynx, pharynx, and diaphragm are rare; a 
tonic spasm of the diaphragm was also recently observed bv me in an at- 
tack of tetany. The frequency of the convulsions varies considerably in 
the different cases; sometimes the attacks follow each other in rapid suc- 
cession ; at other times the intervals between the attacks last for days. The 
duration of the attack extends over minutes or hours, in rare cases even 
over days; they are called forth by mental emotions, voluntary movements, 
by irritation of some painful vertebra*, or, as previously stated, by pressure 
upon the nerve trunks of the arm; but mostly they occur without any 
demonstrable cause. In the above-mentioned ease of tetany that was asso- 
ciated with spasm of the diaphragm, the paroxysm was brought about by 
deep inspirations during the examination of the lungs. 

Subordinate Symptoms . — The following subordinate symptoms of tetany are 
observed : Preceding the spasms, often for a considerable length of time, are para*s- 
thesias, pains, anesthesias, increase of electric irritability of the gustatory anil 
auditoiy nerves, headache and vertigo, and, furthermore, trophic and secondary anom- 
alies, i. e., rather regularly, marked perspiration, especially following the attack, 
sometimes polyuria, albuminuria and glycosuria, and, also, herpes zoster, (edema, 
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Iohb of nails and linir, otc. Finally, epileptic convulsions and especially also, occasion- 
ally, psychical disturbance's of various kinds and degrees may be associated with 
tetany. The temperature of the body , usually normal, lias been found in some cases 
to be feveiisbly increased or even subliminal. 

etiological Diagnosis. — A consideration of the trtiology of the affection is of 
importance in the diagnosis. Tetany lias been observed in the course of infectious 
diseases (scarlatina, measles, malaria, enteric fe\cr, and others) •and subsequent to 
intoxications (after poisoning with ergot in, chloroform, load, etc.), possibly also as 
an expression of alcoholism and uiiemic intoxication. The connection of the disease 
with pregnancy , puerpenum and lactation , is undoubted, also with rliachitis (as has 
been positively demonstrated by the most recent scientific investigations), and, which 
appears particularly interesting, its causal connection with extirpations of goitre is 
likewise certain (X. Weiss). In the latter lespect it has been found that an extir- 
pation of the gland gives rise to tetany only when nothing, or only a small, function- 
ally insullicient portion, of the organ remains, wheieas partial extii pations of goitre, 
both accoiding to clinical and to experimental expci icrccs, do not produce tetany 
(von Kiselsberg). Affections of the stomach and of the intestinal canal also appear 
to favour the occurrence of tetany; it is noted to take place after gastric and intes- 
tinal catarihs especially in children, and in gastiectasis in adults. However, the 
last-named causal connection is cci* linly not a iieqiicnt e\cnt. Dining the last 
fifteen yen is 1 have not seen one single case of pronounced tetany which could be 
ascribed to the presence of gastiectasis. This g.istiie form of tetany is said to occur 
rellcxly by tugging of the gastiic ncncs 01 by auto- intoxication due to the develop- 
ment of toxic substances in the putrefying gastiic contents, or by both conditions 
simultaneously. Finally, tetany is frequently a disease which occurs in epidemics , 
which make their appcaiancc especially often during the months of Fcbiuaiy and 
March. The aflection then attacks p ref ei ably ccitain tiadesnieu (shoe make is and 
tuilois), youthful male individuals; this variety ol the occinicucc of the allcctiou 
is not explained as yet Refrigerations, overexei turns and psvchical emotions may 
favour the causation of the disease; the latter occurs decidedly oftener in some 
places than in others. The original cause of epidemic, idiopathic tetany is unkiiown 
as jet; it is moie than probable that an infectious virus may be surmised for idio- 
pathic, epidemic tetany. 

Differential Diagnosis. — Only few diseases are to la* considered in the 
differential diagnosis. Tetany ean scarcely he confused with tetanus, which 
presents an entirely different general picture. Ifigidih of the neck, opis- 
thotonus, early occurring trismus, the enormous reflex irritability, are 
morbid manifestations which aro characteristic of tetanus, hut which are 
absent in tetany. The differentiation of tetany from certain forms of 
hysteria may he less easy, in that the ionic spastic positions of the hands 
and arms may simulate tetany. Determining in such eases in favour of 
the diagnosis of hysteria are: The occurrence of the spasm on only one 
side, which is seldom observed in tetany, the abrupt change of position of 
the spasmodically contracted member, the psychical alteration, Iho inter- 
mingling of other hysteric phenomena, for instance aphonia, with the pic- 
ture of the attack, the decided effect of suggestion, and, finally, the absence 
pf Trousseaus and, above all, of Krb’s phenomena. The diagnosis of 
tetany becomes more diflieult if some traits of its clinical picture are devel- 
oped a typically or not at all ; we are entitled then to leave the diagnosis in 
suspense'. Thus it may occur that continuously tonic spasms of the extrem- 
ities develop in small children (designated specially art hroyry pliosis in- 
fantum), which, however, owing to their continuous character, in contrast 
to the intermittent spasms of tetany, do not appear to belong to the latter. 
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On tlic other hand, it may even occur, sometime*, that the spasms are en- 
tirely absent ; then the affection lacks the most important, most conspicuous, 
diagnostic symptom. But if, in such cases, Trousseau's and Ohvostck's 
phenomena are developed or if the electric irritability is increased, and if, 
at the same time, a firm axiological base is present also, thus, for instance, 
total extirpation of the thyreoid gland previous to the occurrence of these 
symptoms, we are justified, in spite of the absence of spasms, to assume at 
least a “ tetanoid” condition. We may expect in such cases that the ap- 
pearance of the characteristic spasms will sooner or later complete the 
pathological picture. 


SHAKING PALSY, PARALYSIS AGITANS, PARKINSON’S 

DISEASE 

The diagnosis of paralysis agitans which, for the time being, for want 
of positive anatomical autopsy reports (we do not refer to chronic neu- 
ritis which was determined in some cases), must be 1 included in the neu- 
roses, is not d illicit It if it is a question of well-developed cases, and if the. 
physician knows the clinical picture of the disease from former observa- 
tions. The more or less continuous tremor , the retardation of movements, 
the riyidity of the muscles, the attitude of the body in rest and in motion , 
and, finally , the lad of mimic expression of the face of the patient, give 
such a typical appearance to the affection timt it is usually recognised at 
tin 1 first glance, and is scarcely ever confused with other nervous or mus- 
cular affections. 

The msil.icly occurs almost exclusively in moio advanced age. Nothing certain is 
known axiologically ; traumatism, seven* mental emotions, especially tnght, may 
give rise to the occurrence of paralysis agitans. In one of my cases the aileetion 
appeared in a man at the moment when lie saw his child run over by a wagon. Ann- 
tom usd changes of the central nervous system have recently been found lepeatedly, 
ami that in the form of perivascular scleroses m the antenoi . and paitly in the 
posterior, poitions of the spinal cord. To conclude from the existing, positive, ana- 
tomical findings ( Hcdlich, Sander and others), it is a question of sen dr processes — 
ai tniosrlriohr pionssrs and glut prut i feiut inns — which may develop excessively in 
patients .sufleiing fiom paralysis agitans, and which afreet not only the white, but 
also tlie gray, substance of the spinal cord. If the above-named changes develop in 
the anterior hoi ns, it is probable, as assumed by Sander, that the contact of the 
motor neurons with the dendrites of the anterior horns is impaired, and that, owing 
to this persistent interruption of the conduction of motor innervation, tremor results. 
Jf the process advances still further, a diffuse destruction of the nerve fibies will 
take place m the gray .substance, in the anterior lateral columns and also in (SoITh 
columns, thus accounting for the more severe disturbances of motor innervation and 
the tabetiform symptoms which have recently been obseived as secondary signs m 
several eases of paralysis agitans. 

Tremor. — The following details should ho noted in a diagnostic respect. The 
tremor usually commences in the hands ( preferably in the right hand) and is most 
developed in the same. The fingers are then kept in a half-flexed position in all 
joints, the thumb is half opposed and trembles in this position simultaneously with 
tlic lingers, or it is continually cont meted in this opposed position and relaxes (pill- 
rolling movement). The tremor gradually extends from the hands to the arms and 
legs, to tlic trunk and head. The trembling movements are usually communicated 
to the latter by the general shaking of the l>ody, but sometimes they are independent 
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oscillationa, as I have seen. Speech may become tremulous, owing to tremor of the 
vocal cords; it is usually hesitating and monotonous, probably on account of the 
rigidity of the laryngeal muscles. The trembling movements in paralysis agitans 
occur comparatively slowly (four to five times per second) and uniformly; they 
become more marked by psychical emotions and by changes of the weather, as 1 have 
distinctly seen in one of my cases, but not on closing of the eyes. Energetically per- 
formed , voluntary muscular contractions generally cause a diminution of the tremor , 
but forced, active movements and such as require close attention, for instance, 
writing, do not seem to increase the tremor. D. Gerhardt Iuib recently called atten- 
tion to the fact that the oscillations in paralysis agitans are transitorily aggravated 
immediately after the arm has been brought into a resting position, subsequent to a 
voluntary movement. The trembling movements extend over the entire body in the 
majority of cases; in other cases only two extremities, or even one only, or one half 
of the body are affected ; almost without exception they cease entirely during sleep. 

Muscular Rigidity. — A second manifestation, rigidity of the muscles , associates 
itself with the tremor. It is at least quite as important for the diagnosis of paraly- 
sis agitans as the tremor, as the latter is very slight in some eases or may even be 
entirely absent for a long period , i. e., it does not occur until the later stages of the 
disease. The rigid expression of the face, the bent attitude of the body, the forward 
inclination of the head and trunk , the permanent position of the extremities, espe- 
eially of the fingers, in a flexed position, the difficulty to perform passive movements 
and the difficulty with which the patients are able to perform complicated active 
movements, such as rising fiom a chair, change of posture, etc., are the expression of 
this muscular rigidity. The latter also gives rise to a further, very characteristic 
symptom of paralysis agitans: In that a patient, afflicted with this malady, owing 
to the muscular rigidity, is not able rapidly to change the centre of gravity of his 
body, it becomes impossible for him, on forward movements of the body, to stop sud- 
denly. lie is, theiefoie, threatened, in walking, to fall over forward {propulsion) ; 
this condition is even more marked in backward movements (retropulsion) . so that 
he may even fall. Propulsion and retropulsion aie especially well marked if a slight 
push is given to the patient, either forward or backward. “ Paralysis ” of the mus- 
cles is but slightly indicated, as a mlc; the motor power, although somewhat re- 
duced in general, and although the apparently normal, strong muscles become rapidly 
exhausted, yet actual paralysis, as might be expected from the name of the disease, 
is only noted in the most advanced cases, and even in these it is comparatively 
slightly developed. 

Sensuiy disturbances , apart from periodical, spontaneously arising, pains, arc not 
observed in paralysis agitans, neither is there an alteration in the ea verrtion of urine 
and fares; the reflexes are nearly always normal, as well as the electrical contrac- 
tility of the nerves and muscles. The patients commonly complain of a disagreeable, 
marked sensation of heat; the temperature of the body, however, is not raised, 
whereas the temperature of the skin actually was frequently found to he several 
degrees higher (up to 8jj° F.). The pulse frequency remains unaltered; in some 
cases there is ail increase in the secretions of sweat and saliva. The psychical condi- 
tion of the patient, is usually not altered; but the patients are much tormented by 
internal unrest and by insomnia ; in some cases the signs of senile dementia develop. 

Differential Diagnosis. — A confusion of paralysis agitans with other 
similar morbid conditions dot's not occur readily. If only one symptom 
of paralysis agitans, the tremor, is regarded in the diagnosis, senile tremor, 
altoholic tremor, saturnine tremor, mercurial tremor, etc., or the tremor 
in multiple sclerosis of the brain and spinal cord, progressive paralysis, 
etc., may have to be considered in the individual cuse. The observation of 
the, simultaneously present, muscular rigidity, the characteristic posture of 
the body, the rigid expression of the face, the phenomena of propulsion 
and retropulsion, etc., at once removes all diagnostic doubts. Usually, 



MYOTONIA CONGENITA 


753 


however, the character of the tremor is sufficiently characteristic to be util- 
ized in the diagnosis : The tremor in sclerosis, like the tremor of paralysis 
agitans, takes place in relatively long waves, but in the latter it is con- 
tinuous. It persists also during rest, and on energetic contraction ot the 
muscles it becomes rather fainter; in this connection, therefore, it varies 
from the tremor in multiple sclerosis, in which a stoppage occurs during 
rest, to reappear at once when the patient attempts muscular movements 
(“intention tremor"). 1 should like, however, especially to remark that 
deviations from this fundamental type of tremor in both diseases, accord- 
ing to my experience, do not at all permit us at once either to exclude or 
to assume one or the other of these affections on this account. Similar 
conditions prevail in the differential diagnosis between paralyses agitans 
and dementia paralytica, traumatic neurosis and hysteria. Confusions are 
possible only when the tremor is predominant in these conditions. But 
such mistakes in diagnosis arc 1 always due to the fact that the affection has 
not been observed accurately, or that the physician is not familiar with 
the condition. Confusion with simple senile tremor is most likely to occur, 
which, it appears, actually represents ail affection closely related to paraly- 
sis agitans. Mistakes in questionable eases are best avoided if we adhere to 
the strict rule not only to observe individual symptoms, but to consider the 
entire clinical picture of the disease, which is so characteristic in paralysis 
agitans. 

MYOTONIA CONGENITA— THOMSEN’S DISEASE 

Myotonia, which became known by Thomsen’s description about twenty years 
ago, is a rare affection, but it is ehaiwotci ized by \civ marked symptoms. It is a 
question ot a hereditary affliction present in some families, which shows itself in the 
fact that the musehs , after they hare remained at rest for some time , upon volun- 
taiy movements assume a condition of tension irith increasing tetanic stiffness. This 
latter condition becomes more and more aggravated at the beginning of the move- 
ments and renders them veiy dillieult; the patients have the sensation of marked 
resistance in every muscular action. This difficulty of morabihty disappears in 
the course of active movements of the muscles , so that the latter may then be used 
quite without hindrance , the patients having the sensation of normal movements. 
This pathological condition of the muscles is exaggerated by forced exertion and 
psychical emotions and also under the influence of cold. All muscles of the body 
may J>e affected sometimes, at other times only individual muscle groups, most rarely 
the muscles of the eye and the respiratory muscles. The disease may l»e looked 
upon as myopathic , perhaps due to a condition of disturbed metabolism, uhich opin- 
ion is favoured by the intact condition of all nervous functions, by the microscopical 
changes in muscle particles which have been excised, and by the completely negative 
findings in the exa miaul ion of the medulla oblongata, of the spinal cord and of 
the peripheral nerves, including the intramuscular portions (as is proved by a 
case of J)cjcrine and Sottas upon which an autopsy was held). 

Objectively we can observe: Remarkably strong development of the musculature, 
without increased or, on the contrary, with decreased strength of the same, and a 
normal condition of the cutaneous and tendon reflexes. The conditions of mechanic and 
electric reactiotw (“ myotonic reaction ”)» the details of which were disclosed by Erb, 
are pathognomonic. The mechanic and electric irritability of the motor nerves is 
not increased generally, but rather decreased (only a summation of irritations calls 
forth tonic, persisting contractions). On the other hand . however, the irritability of 
the muscles hoc been intensified in all directions. Sfronger faradaic currents pro- 
duce marked, and, which is essential, sluggish contractions of the muscles , persisting 
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after the cessation of the current ; weak irritation causes only short, lightning-like 
spasms. The a nodal closure contraction may predominate on application of the gal- 
vanic current; but tonic, persisting contraction of the muscles becomes manifest 
above all; upon a stable action of the current we observe (although by no means 
regularly) “undulating contractions which follow each other rhythmically, which 
pass successively over the muscles and quite correctly originate in the cathodes and 
are directed towards the anodes. 1 ’ Mechanical irritations, i. e. t percussion of the mus- 
cles, in fact, otten even pressure with the finger, provoke a sluggish tonic contraction 
of the affected muscle, persisting after the initation has ceased. A microscopical 
examination of excised muscle particles revealed hypertrophy of the muscular fibres 
with increase of the nuclei and partial obliteration of the stiiation. 

The above-described, charactei istic conditions of reactions, which are pronounced 
only in myotonia, allow of the positive recognition of Thomsen's disease; however, 
a pressure of the hand is generally sufficient at once clearly to show the presence 
of the nil'cction, in that the patient is not able rapidly to let go of the hands, and, 
this being accomplished, la 1 encounters difficulties again to open the hand, which is 
still partially closed in a tonic spasm. Myotonia cannot be confused with another 
nervous or muscular ailcction; although tonic contraction may be simulated in vol- 
untary contraction of the muscles, yet the pathognomonic electric conduct of the 
muscles wifi at once and finally remove any doubt as to the existence or the non- 
existence of myotonia. 


SO-CALLEI) ANCtEIONEUROSES AND TROPHO- 
NEUROSES 

This designation subsumes certain clinical pictures which manifest themselves 
principally in changes of the blond supply and distill banees of nutrition and grow'tli, 
and which charactei ize themselves as nervous affections in that anatomical changes 
of the vessels are not found and that undoubtedly nervous symptoms are associated 
with them. Therefore, they are usually considered ns the expression of affections of 
the vasomotor and ti opine nei\es. Aside from (Jraves’s disease, more infrequent 
pathological conditions, which in part have not been noticed until quite recently, 
must be considered in this case. They are either independent diseases, or nothing but 
symptom-complexes which occur in tin* train of known nervous affections, but which 
may become so prominent in individual cases that they attain a certain independence 
and, designated by a special name, are diagnosticated as such. The special morbid 
pictures are stiietly defined ( linicalK , but their ongin is by no means clear as yet. 
It is to be desired and to be hoped that physiology will elucidate the effect of the 
nervous system upon metabolism in general, and upon nutrition and growth of the 
organs in particular. The prospects ale favourable, according to the latest discov 
cries of Claulc and others, that this will be the case. Not until then will it be possi- 
ble to obtain a closer insight into the cause of those affections, and to secure their 
permanent classification. 

VROfiRESNIVE FACIAL ITEM T ATROPTTY AND TI EMT HYPERTROPHY 

Facial Hemiatrophy. — Progressive unilateral atrophit of the face , a rather rare 
disease, is characterized by progressive wasting of the soft parts, in some cases also 
of tye bones, of fine half of the face. Besides the latter, the tongue and the palate 
may also be affected by this atrophy. 

The skin of the patient shows distinct disturbances of nutrition on the affected 
side of the face: Loss of pigment in some places and abnormal accumulation of 
pigment in the form of white or brownish-yellcnv patches, thinning and desquama- 
tion, and, furthermore, decrease of sebaceous secretion and loss or decoloration of 
the hair. Owing to the wasting of the underlying layer of fat, the affected half of 
the face loses its natural fulness, shrinks and contrasts markedly with the bloom- 
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tag appearance of the healthy half of the face; this is still more so if the bones 
and muscles are involved in the atrophy. The electric irritability of the muscles is 
usually unchanged, nlso the sonsibilily of the skin. The vessels, curiously, do not 
take part in the atrophy; and phenomena' which point to a disturbance of innerva- 
tion of the cervical sympathetic nerve, i. e., lower temperature, alteration in the size 
of the pupils, etc., are almost never observed. -Mendel's demonstration of a chronic 
neuritis of the fifth nerve in a ease of facial hemiatrophy, which came to autopsy, 
the occurrence of partial facial atiophv, corresponding to the area of distribution of 
individual branches of the trigeminus, and the latest physiological investigations 
regarding the function of the trigi minus ganglion, allow of the assumption that an 
affection of the tiigeminus is the cause of progressive facial hemiatrophy. 

The affection can only be mistaken for nmqnnial asqnnnehj/ of the face , in 
which, however, the above-mentioned signs of nutritive disturbance, especially of the 
skin, nml the progressive character of the disease after the body has attained full 
growth, are absent. 

Ill contrast to tin* just -described condition of facial atiophv, a unilateral facial 
by pet trophy Inis been observed in some rare eases, in which the affected half of the 
face increased greatly m volume, the tongue and palate also taking part in the 
liypci tiophv. As signs of the ahnoiuial cutaneous nut lit ion appear: Ineiease of the 
sebaceous scciction, more marked growth of the hair upon the affected side, pigmenta- 
tion of the skill, etc. 


KUVniKOMRIAUllA 

Jly crvihroiuclalgia vie understand a symptom-complex, the principal components 
of which me pain, reddening and swelling of the ends of the extremities. The 
affected areas convey the -eiisation of heat, they pulsate, sweating occasionally, and, 
in some cases, show a tendency to h«rmorihagc ami to the formation of small nodules. 
Not always aie the symptoms of pain, redness and swelling uniformly developed; 
often only the pain is prominent, which may he either severe or insignificant. Pro- 
longed walking, standing, and the influence of the heal cause the swelling as well 
as the pain to become more marked, so 1 li.it the patients anxiously avoid walking, 
etc. Only the tries or the heels are affected, as a rule; moic rarely the fingers or 
the hands and the feet af flic same time. The affection is veiy tenacious, occuiring 
in paroxysms, 01 is continuous, causing moie difficult v in summer than in winter. 

The diagnosis of this condition will rarely present any difficulties; the only 
question that may arise in the individual ease is, v bethel ei vthroiuelalgia is to he 
looked upon as a substantive * ^lllgeionellrosis. ,, or as a symptom of another disease 
ot the nervous system, such as apoplexy, tabes, multiple sclerosis, ncuiitis, hysteria. 
It. is always well to inquire accurately w bethel the lattei conditions are present, 
before wc conclude to make a diagnosis of an idiopathic ervthromelalgia. The con- 
dition is a vaso-motor nerve affection, which, as Auerbach lias lately found, may 
depend upon disease of the posterior roots. 


AdUTE AXOEIOXKI'KOTrd CEDKMA, 


ACT TE CTHCrMSORIBED tTTAXEOl T N 


< EDEMA 


Ily this condition wc understand an acute, circumscribed, (edematous swelling of 
the skin, oceuriing in attacks at various parts of the laxly, developing without pain 
or itching, and rapidly, i. e., in the course of a few hours, disappearing completely. 
Occasionally 7 the (edematous swelling elso affects the mucous membranes of the larynx 
and pharynx, and. as it appears, also of the stomach and intestines, which fact is 
indicated by 7 periodic vomiting, gnstralgia, etc., which are combined with the cuta- 
neous swelling; hamiorrhages into the mucous membranes and effusions into the 
joints occur in exceptional cases. 

This affection can only 7 he confounded with urticaria or with exudative erythema, 
with which it is, undoubtedly, closely allied, in that it is probably only a question 
liow deeply the (edematous infiltration extends in the given ease. Other varieties of 
40 
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cutaneous oedema in affections of the kidney, heart, etc., rarely require any differ- 
entio-diagnostic discrimination, on account of the fleeting -character of the angeio- 
neurotic oedema, it must also be taken into consideration in the diagnosis that the 
affection in question occurs in nervous individuals, being found in the course of hys- 
teria, exophthalmic goitre, etc. 

INTERMITTENT ARTICULAR DROPSY 

Hydrarthrus nervosus inter mittens is a very rare, stubborn affection, character- 
ized by swelling of the joints (especially of the knee joint) owing to effusion of fluid, 
running its course without fever or reddening of the skin and usually also without 
pain, occurring in regular intervals and disappearing after a few days (from one 
half to one week). The same us the other forms of angeioneurosis this affection 
may also appear as a substantive condition or it may be a symptom of other well- 
known neuroses, such as hysteria, epilepsy, Graves's disease. An observation of Fer6 
on a hysterical morphine- taker is very interesting: During the withdrawal of the 
drug diarrheru and a very marked, painful swelling of the knee joints appeared daily 
at a certain hour, disappearing in a few moments after a hypodermic injection of 
morphine, without leaving a trace. 

SYMMETRICAL GANGRENE, RAYNAUD’S DISEASE 

appears as a morbus sui generis or as a part phenomenon of hysteria, tabes dorsalis, 
syringomyelia, etc. Emotional disturbances, especially fright, appear to favour the 
development of this affection which appears in paroxysms. It is ushered in with 
paresthesia in the' fingers or in the toes, which become waxy pale (corpse finger, 
regional ischamiiu), pains occurring at the same time; these areas become cyanotic 
after a little while and, finally, of a bluish-black colour. During this stage a re- 
tardation of the phenomena may occur; in other cases, however, the characteristic 
symptoms of gangrene develop at symmetrical areas of the hands and feet, and that 
usually only at the end phalanges. Symmetrical gangrene has also been observed 
in the soft parts of the femurs, ears, etc. The nrrrovn character of the affection is 
indicated by the facts that the gangrene may occur in paroxysms, that it appears 
symmetrically and that various nervous phenomena, disturbances of sight, hearing 
and taste, also signs of an affection of the sympathetic nerve, or the symptoms of a 
disease of the spinal eoid, epilepsy, neuritis, etc., may coexist. Of course, the usual 
causes of gangrene, such as diabetes, must be excluded before 41 angeioneurotic ” 
gangrene dare be diagnosticated. 

AURORA R. ENTHESJA 

occurs preferably in amrmic women, especially during the climacterium, but it is 
also found in tubercular individuals. The effect of preceding refrigerations and 
exhaustive manual labour (sewing, washing, etc.) appear to be the principal predis- 
posing causes of the uffection. Paresthesias of all kinds (formication, numbness, 
itching, tingling, etc.) in the finger points, more rarely in the toes, and most marked 
in the morning before and after rising, increasing later and developing into marked 
pains, are the principal symptoms of the affection. With this there may be anses- 
thesia or hyperesthesia, and stiffness in the hands, but, above all, also symptoms 
which point to a disturbance of innervation in the course of the sympathetic nerve: 
Pallor or cyanosis of the affected ends of the extremity, abnormal sweat secretion, 
curvature of the nails, conspicuous gloss of the skin, etc. 

The diagnosis 11 acroparesthesia ” may be made only after apoplexy, tabes dor- 
salis, or other affections of the brain or spinal cord have been excluded, which, with 
other symptoms, give rise to paresthesia of the extremities, such as tetany, hysteria, 
ergotism, etc.; and even then it must not occasion surprise if later on it is found 
that “acroparesthesia,” which has been diagnosticated, is only a precursor of one 
of the previously mentioned, severe affections of the nervous system, or represents 
the initial stage of acromegaly, which is now to be described. 
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ACROMEGALY, PACHYACRIA 

Following Pierre Marie, the name acromegaly is employed to designate an affec- 
tion characterized by an abnormally increased growth of the ends of the body , espe- 
cially of the feet, hands, nose, and of the bones of the face ( particularly of the infe- 
rior maxilla) . The feet, on account of the giant growth, become abnormally bulky and 
large, the hands become enormous, “ paw-like,’ 1 the fingers sausage-shaped, the nails 
broad and flat; but, in comparison to the enormous increase of the fingers, they 
remain relatively small. From the wrist joint upward, the hypertrophy is no longer 
developed, as a rule. In the lower extremity, besides the feet, the bones of the lower 
leg, especially the malleoli, are hypertrophic; occasionally also the patella takes part 
in the enlargement. In the face the protruding areas are the seat of the hypertrophy: 
The nose, occasionally also the ears, and, further, the bones of the cheek, the chin 
with the lower lip, and the entire inferior maxilla; the tongue may reach double the 
size of the normal organ. The bones of the neck and the upper portion of the tho- 
racic vertebra 1 take part in the hypertrophy, causing a kyphosis in the affected 
parts; the larynx may assume unusual dimensions, the voice may become deep and 
rough. The hypertrophy affects the boncH, nbove all, however, the deeper layers 
of the skin; the muscles at times retain their normal strength, at other times they 
early tocome weak and flaccid. The heart iH often enlarged, the circulation impeded 
and the tendency to engorgement is very usual. Almost constantly we observe a loss 
of sexual power and the cessation of menstruation . Sensation is intact, but widely 
distributed pains and paresthesia are frequent at the onset and also in the later 
course of the disease, and, simultaneously with these attacks of pain in the extrem- 
ities, a paroxysmal swelling of the same is observed, which later may become perma- 
nent; we may, therefore, assume that the extraordinary growth is due to the influ- 
ence of vaso-motor disturbances. Increased secretion ox sweat, polyuria, diabetes , 
and neurasthmico-hysterical manifestations (analgesia, etc.) appear as secondary 
phenomena in the morbid picture, the same as, finally, cerebral symptoms (choked 
disk, optic atrophy, hemianopsia, paralysis of the muscles of the eye), which may be 
referred to pressure of the enlarged hypophysis [pituitary body] in this vicinity. 
There can no longer be a doubt that in a very large number of cases of acromegaly 
alterations of the hypophysis (usually tumours of the same) appear, which most 
likely are in connection with the development of the affection. On the other hand, 
it cannot be denied that typical cases of acromegaly occur without any change of the 
hypophysis and, i ice versa , tumours of the latter are noted which do not give rise 
to acromegaly. It is not permissible, therefore, to regard tumours of the pituitary 
body as the cause of acromegaly; it would be just as reasonable to assume that 
hyperplasia and tumour formation of the pituitary body is a symptom which is 
co-ordinate w'ith the other phenomena of acromegaly, and that the foundation of 
the disease depends upon a constitutional disturbance which manifests itself espe- 
cially in abnormal processes of growth. 

AUTI I ROPATH 1 C HYPERTROPHY 

From the form of acromegaly which has just been described, Pierre Marie has 
lately separated a special variety of giant growth, in which particularly the bones 
and the joints at various parts of the body are affected by hypertrophy. This gives 
rise to difficulty in active and passive movements, to arthritic pains, and (edematous 
swelling in the surroundings of the joints. The end phalanges of the fingers, espe- 
cially, are most markedly thickened (drum-stick fingers), the nails are brittle and 
sliow longitudinal strife, the wrist joints are markedly affected and deformed. The 
soft parts take part in the hypertrophy only secondarily, whereas, in acromegaly, the 
soft parts and bones are uniformly affected. The increase in volume in the latter 
malady occurs particularly in the face (nose, inferior maxilla and lips), whereas in 
“ osteoarthropathia hypertrophicans ” the increase in volume is absent or, if present, 
never affects the lower jaw. The cervical kyphosis which is characteristic of acro- 
megaly, does not occur in osteoarthropathy; if kyphosis develops here, it affects the' 
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lower dorsal and lumbar regions exclusively. The symptoms which point to disease 
of the pituitniy l)ody are also absent in osteoarthropathy,. Marie believes the devel- 
opment of the disease to be in genetic connection with pulmonary affections ( ostco - 
arthropathic hypertrophicans 14 pnruiniquc ” ) , and the drum-stick fingers which occur 
in phthisical patients and in those affected by bronchiectasis, should be included in 
the category of 14 osteoarthropathy.” The latter, for the present, appears to me to 
be very questionable, as the implication of the joints, the friability of the nails and, 
especially, the fuithcr spread of the process, arc absent in this thickening of the 
finger ends, at least according to my experience. 

Acromegaly may be confounded with elephantiasis , in which, however, the thick- 
ening only affects the skin (especially the subcutaneous cellular tissue), not all the 
soft parts, and especially not the bones. More difficult is the differentiation from 
ait In if is deformans especially in those cases that urn their course resembling the 
picture of osteoarthropathy, in which the joints are especially affected by hyper- 
trophy. In arthritis defounans there is also painfulness and difficulty in the move- 
ment of the joints, and particularly also the decided enlargement of the circumfer- 
ence of the osseous artlnitie ends; but in nrthroostcopnthy various bones: the 
radius, tibia (also in their diaphyseal, the sternum, the ribs, etc., are implicated 
simultaneously, and the terminal phalanges of the fingers are changed in a particu- 
larly characteristic manner. Acromegalic changes which simulate acromegaly are 
also observed in sip m (join pel in ; however, these never reach such a marked degree of 
development, nor is their distribution such as in acromegaly. The liypertrophv is 
limited to individual parts in syringomyelia, to the toes and fingers, and, with this, 
the well-known characteristic symptoms are developed: Tliermo-amvstl login and anal- 
gesia, etc. Kiom nn/xu'deina, which is now to be described, acromegaly differs in 
that, besides the soft parts, the bones are also affected, which is never the case in 
myxu’denia. 


MYXfKDKMA 

By myrerdrma we understand an elastic, (edematous swelling of the skin, going 
hand in hand with cachexia and nervous distui bailees, the origin of which is in con- 
nection with a loss or an arrest of function of the thyreoid gland. The connection of 
the affection with an absence of function of the thyreoid gland is beyond all doubt. 
We know' that the thyreoid gland is absent or atiophied ill iny\u»deina, and, more- 
over, that total extirpation of the tliyieoid gland in animals, respectively human 
beings, either gives rise to tetany (see Tetany) or it pioduees the symptom -com- 
plex of myxeedema. It is assumed, therefore, that, on account of absence of func- 
tion of the thyreoid gland, a toxic substance accumulates in the organism which lias 
a deleterious effect on the nervous svstem. 

The irdema of the si' in differs from oidinary crdcimt in that the cutaneous swell- 
ing is firmly elastic and does not disappear upon pressure, affecting particularly 
the eyelids, the nose, the checks, the lips and the neck, but. besides, also the trunk 
and extremities. The hair falls out, secretion of sweat is diminished the skin is 
dry and rough. In one of my eases there developed a desquamation of the skin, 
resembling ichthyosis. The difference between the my\«»denmtous and tin* ordinary 
(edematous consistence of the skin may be looked for in an accumulation of mucin 
in the subcutaneous cellular tissues in niyxrndeimi. Thickening of the mucous mem- 
branes and interstitial inflammations of the internal organs (kidneys and liver) are 
also observed occasionally ; the voice becomes monotonous and rough. 

In connection with the cutaneous udcnia a general eaehejria and a tendency to 
hemorrhages arises ( cachexia shumipriia ) . The temperature of the body is usually 
subnormal. 

The third phenomenon in the pathological picture consists in disturbances on 
the part of the nervous system : Headache, sensation of fear, hallucinations, somno- 
lence, apathy and stupidity. The diminution of intelligence, simultaneously with 
tile swelling of the facial skin, is the cause of the conspicuous change in the physiog- 
nomy of the patients, who, in contrast to their previous appearance, take on an 
expression of imbecility. Paraparesis lias also been observed lately. 
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Chvostok’s symptom of tot a ay, increase of the mechanical irritability of the 
nerves, seems to be present in some cases of myxeedema, in others, exophthalmos and 
enlargement of the thyreoid and a tremor resembling alcoholic tremor — symptoms 
which point to a connection of myxeudema with tetany, on the one hand, and with 
Graves 9 a disease , on the other. The latter disease occasionally changes into myxe- 
dema or may become associated with it. 


GRAVES’S DLSEASE (BASEDOW'S DISEASE, GOITRE EXOl’Il- 

THALMIQUH) 


Tin 1 diagnosis of (l rarest disease is based primarily upon the determi- 
nation of the three cardinal symptoms of the affection — increased and 
accelerated action of the heart, exophthalmos and (foil re. 

Acceleration of the pulse is the most constant manifestation of this 
trio of symptoms, and usually that which appears earliest. The number 
of pulse heats amounts to SO to 120, in rare eases more, up to 200, and 
varying at different times. The impulse of the heart is intensified, diffuse; 
the carotid arteries are distended and pulsate markedly, also, sometimes, 
the arteries of the head; the pronounced pulsation of the arteries is then 
perceived by the patient as a troublesome hammering in tin* head. The 
arteries of other regions of the hodv, thus those of the abdomen and thigh, 
are sometimes also found markedly distended anil throbbing. Tin* veins 
of \ a nous regions of the hodv, especially of the neck, are also distended, 
and an exquisite venous pulse has often been observed in the jugular veins. 
The increased action of the heart is associated with a tormenting palpita- 
tion of the heart ; the latter occurs sometimes in attacks which arc accom- 
panied with sensations of fear and which may present tin* clinical picture 
of a true angina pectoris. If the intensified action of the heart has per- 
sisted for some tune, a diffusion of cardiac did ness manifests itself — as 
the expression of eonseeutixe (left-sided) hypertrophy of the heart (which, 
as occurred in one of my eases, may he demonstrable post mortem), or of 
a dilatation of the heart, fatigued by overexertion. In such east's we hear, 
upon auscultation, loud systolic murmurs which are usually of an acci- 
dental nature, but often they may he due to complicating vahular delects. 

Goitre. — The second symptom, which usually associates itself later, 
sometimes not until months have elapsed, is the enlargement of the thyreoid 
gland , which, however, need not he very markedly developed and may he 
entirely absent in rare east's. The consistence of the gland is soft, elastic; 
this is the rule, at least; but it seems that symptoms of Giaxes's disease 
may he ohsened in all forms of goitre*. At any raft*, the fact that a hard 
goitre is present in doubtful eases, should he no reason to reject a diag- 
nosis of Grau's's disease if the other symptoms of the disease are present. 
The goitre of Graves's disease does not usually exert pressure upon the ad- 
jacent regions, I localise, aside from exceptional cases, it attains only a 
moderate size and remains soft. It is characteristic of the goitre; further- 
more, that the, vessels of the thyreoid glands expand and, besides, appear 
tortuous and pulsate; upon palpation of the vessels we often feel a thrill, 
to which loud, especially systolic, vascular murmurs correspond on aus- 
cultation. 
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Exophthalmos. — The changes in the eyes, which are so important in 
the diagnosis of Graves’s disease, usually develop latest. The most remark- 
able of these is exophthalmos , which develops, as a rule, synchronously in 
both eyes; the degree of development is sometimes different in both eyes. 
It occurs occasionally that exophthalmos appears first on one side and does 
not become bilateral until later; rarely it remains unilateral. The peculiar 
physiognomic expression of the patients is caused, besides by -the exoph- 
thalmos, by the wide opening of the palpebral fissure and also by the insuffi- 
ciency and rarity of the involuntary winking of the eye (so-called Stell- 
wag’s sign). The failure of the upper lids to move downward when look- 
ing downward , known as Grafe’s sign, was noticed very early in the 
majority of cases. This symptom, independently from the exophthalmos 
and the degree of the latter, often precedes other signs of Graves’s disease, 
and, on the other hand, it may disappear in the course of the affection. In 
markedly developed exophthalmos, owing to the insufficient covering of 
the cornea by the lids, a drying of the corneal epithelium occurs some- 
times, with loss of the same, also secondary infection, with ulceration of 
the cornea and destruction of the entire eye. 

The movements of the eyes are little or not at all impaired, as a rule; 
often there exists an inability lo keep the eyeballs converged (Mbbius's 
sign), so that, upon looking at a nearby object, one eye deviates. The 
other functions, as acuity of vision, accommodation, width and reaction 
of the pupils, etc., arc undisturbed; mydriasis especially cannot be deter- 
mined. Ophthalinoseopical examination has sometimes revealed a pulsa- 
tion of the arterial vessels of the retina. 

The above-named three cardinal symptoms usually develop gradually, 
i. e„ in the course of several months, but sometimes very acutely in a few 
days. It is not necessary, as will be noted from the preceding description, 
to find them all combined, to establish a diagnosis of Graves’s disease; 
exophthalmos especially is absent comparatively often, goitre rarely. 

Minor Symptoms. — We observe in the different eases, besides the three 
principal symptoms, a number of more or loss prominent nervous manifes- 
tations of a general character: Vertigo, headaelic, increased irritability and 
restlessness, insomnia, hysteric symptoms (e. g., astasia and abasia) and 
actual psychical disturbances (delirium, hallucinations, insanity, etc.). 
Two of these nervous symptoms have been especially noted recently. Their 
occurrence is considered so specific of Graves’s disease that some authors 
even place them in line, regarding their diagnostic importance, with the 
three cardinal manifestations. They are the tremor and the diminution of 
the resistance of the skin to electric conduction. 

Diminished Resistance to Condnction; Tremor. — Regarding the diminution of 
the resistance to galvanic conduction , careful researches of various investigators have 
proved that it is neither a question here of a constant manifestation, nor of one 
which is only peculiar to Basedow’s disease, but that the reduction of the resist- 
ance to electric conduction, which, it is true, is frequently determined in these pa- 
tients, should probably be ascribed only to a more marked inclination of the patients 
to perspire, and to the condition of the skin changed thereby. The tremor in exoph- 
thalmic goitre, however/ appears to be a symptom based upon the character of the 
affection itself. It is characteristic that the oscillations follow each other veiy rap? 
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idly (8 to 9 per second), similar to the condition in alcoholic tremor, but decidedly 
in a much more rapid manner than in senile tremor, in paralysis agitans and in 
multiple sclerosis, and, furthermore, that the fingers do not tremble isolatedly in 
tremor of the hands, but arc put in motion by the trembling wrist. A trembling of 
-the eyeballs and of the upper eyelids has also been described. There is no ques- 
tion that tremor in (3 raves's disease is a frequent, although by no means constant, 
manifestation, and it remains the merit of Charcot and of P. Marie to have called 
attention to this phenomenon. 

Changes of the Skin. — Alterations of the condition of the skin should 
be especially mentioned among the other minor manifestations which are 
observed in the clinical picture of Graves’s disease. Of usual occurrence 
is the sensation of heat which molests the patients (the temperature of the 
body is almost always normal, but sometimes there occur, according to my 
experience and that of .others, rises of temperature from 1 to 2 and more 
degrees F.). The skin is frequently flushed, and is very apt to change its 
colour, or it reacts to slight irritations with a long-lasting hvpenemia or 
formation of urticaria (urticaria factitia, dermographism). Very marked 
accumulation of pigment is often found in the skin, sometimes only in 
those places which are normally rich in pigment, as in the nipples, in the 
axillary cavities, etc., at other times in unusual places; sometimes almost 
the entire skin is brown, as in Addison’s disease. Less often than abundance 
of pigment we observe in Graves's disease loss of pigment, i. e., patches 
of vitiligo which occur sometimes over the entire body, at other times only 
in the neck, face, etc., and, furthermore, loss and whitening of the hair. 
Sclerema of the skin has often been observed by me and by others, also 
erythema, (edema and gangrene of the lower extremities. Characteristic 
of the disease is also the inclination to profuse perspiration, ht/prridro'tis; 
circumscribed and semilateral perspiration was also seen in several in- 
stances. 

Other anomalies of secretion occur also; Salivation, profuse lacliryma- 
tion, and polyuria; it is interesting, theoretically, that sometimes sugar was 
demonstrated in the urine and, also, alimentary glycosuria. Occasionally it 
occurs that a pronounced inclination to haemorrhages manifests itself in 
exophthalmic goitre. 

The digestive organs are affected, above all, by paroxysmal, profuse 
diarrham, which are accompanied with colicky pains, and, besi(lc?s, with 
vomiting, bulimia and polydipsia. 

My patients complained in several instances of “ rheumatic ,f pains, es- 
pecially in the joints; “intermittent articular dropsy” was also observed 
in the course of Basedow’s disease. 

The alteration of the metabolism , which was lately demonstrated with 
certainty as occurring in Graves’s .disease, is highly interesting. It was 
noted for quite a long time that patients afflicted with this malady may 
emaciate alarmingly rapidly, in spite of overabundant administration of 
food; an inclination prevailed, therefore, a priori to regard an increase 
of the processes of decomposition as the cause of the emaciation. How- 
ever, a more thorough study of the effects of the thyreoid gland upon 
metabolism wag not brought about until it was learned that adiposis can 
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bu successfully combated by the administration of tliyreoid-gland prepara- 
tions. j\Iagnus-Levy, to whom primarily we are indebted for the positive 
demonstration of the extraordinary increase of metabolism by thyreoid 
preparations, found, upon administration of thyreoid tablets, an increase 
of oxygen consumption to twice the normal amount, and he determined, 
furthermore, that a very material increase of oxygen consumption takes 
place in patients with exophthalmic goitre (o.O to (i.5 e.e. of oxygen against 
3.f> to l.o per kilo body weight and minute in healthy individuals). Ac- 
cordingly, it is very probable that in Graves's disease the affected thyreoid 
gland exerts a considerable influence upon metabolism in that it increases 
the same, and that there exist substances, formed in the body itself, which, 
when entering the blood, are able chemically to provoke a far-reaching 
alteration of the metabolism. 

Upon longer duration of the affection gradually the severest form of 
cachexia develops, to which the patient succumbs if the fatal termination 
has not been brought about previously by intercurrent diseases (especially 
pneumonia and tuberculosis or cafdiac inefficiency). 

In some cases symptoms occur which point more directly to an affec- 
tion of the central nervous sv stein: Hemiplegias and paraplegias, purest* 
of the facial nerve, nuclear paralysis of the muscles of the eye, partial or 
diffused muscular atrophies, spasms in the extremities, exquisite hysteria, 
epilepsy. 

Origin of the Disease. — It would bo of decided importance for a precise defini- 
tion of the diagnosis, especially of the interlocking of the individual manifestation 
of (Jin yes’s disease, and for the separation of the accidental symptoms winch are 
founded upon the nature of the affection, if we would know the cause of the same. 

Its pathogenesis, however, was entirely obscure until recently, and, even now, 
1 do not consider the (loct line of the nature of (Graves’s disease to he by any means 
clear and final. It is well known that the assumption of an affection of the ccrrical 
sympathetic nenc , which was fornicily almost generally considered to be the cause 
of exophthalmic goitre, does not sat isfaetoi ily explain even the oeeinienee of the 
three cardinal symptoms, in that, unless we proceed very artificially in the diagnosis, 
wo must either assume for tli« different fihies of the sympathetic nerve paralysis 
( consequence : Dilatation of the vessels — development of goitre), or permanent irri- 
tation (consequence: Tachycardia, palpitation of the heart, and, to some extent, 
exophthalmos), or functional integrity (of the fibres which cause dilatation of the 
pupils). J believe it would he more natural, therefore, under all eireit instances to 
connect the origin of (fraves's disease with an affection of the eential apparatus of 
the medulla oblonyata which preside over those nervous functions, which was already 
done by Geigel, Senior, and others. Kilchnc lias furnished an experimental support 
to this supposition in that he succeeded, b\ injuring the reslifmm Ixidics (the 
transitory station of the respective nerve tracts) in the rabbit, to produce the three 
cardinal symptoms artificially (although not always all of them at the same time). 
Moreover, an affection of the medulla oblongata, as the original cause of Graves's 
disease, is favoured by clinical experience, thus the nuclear paralyses which were 
positively demonstrated in the course of the disease, the spasms, the paralyses and 
atrophies of the musculature, melituria, etc., in one of my eases of exquisite 
Graves's disease there existed, besides spasms in all four extremities, slight disturb- 
ances of the hypoglossal nerve and dysphagia. However, the autopsies performed on 
tlic bodies of patients who succumbed to Graves’s disease have as yet given very 
few positive findings regarding anatomically demonstrable changes of the medulla 
oblongata ; and, on the other hand, the absence of symptoms of GraVes’s disease in 
the various affections of the medulla oblongata constitutes the rule. If, therefore, 
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we are not satisfied with the assumption of a functional bulbar disturbance in the 
conception of a neurosis, similar to chorea, epilepsy, etc., we must admit that the 
theory of the oblongata being the causative factor is by no means satisfactory. 

The majority of physicians were right, therefore, when they abandoned it and 
adopted the thyreoid theory , which was lirst established by Moebius. According to 
the latter, “ (ira rrs's disease ” is an intoxication of the body by a morbid aetinty of 
the thyreoid gland/* There can Iks no doubt that this assumption has many points 
in its favour, and it is well adapted plausibly to explain many obscure points in the 
clinical picture of exophthalmic goitre. The alteration of metabolism upon abundant 
administration of thyreoid pieparations, and in patients a Ifected with Graves's disease 
upon adopting the same plan, is established, i. o., there occurs an increase of metab- 
olism, especially of the consumption of oxygen, whereas, conversely, a diminished 
decomposition of matter can be determined in myxedema. This renders it quite 
obvious that patients with (Graves's disease emaciate and, on the other hand, patients 
with myxiedemn gain in weight, and, also, that a reduction of albumin disintegration 
up to 25 per cent, of the entire trnnsfoi niation of nitrogen occurred in patients with 
Graves’s disease alter strumectomy, to be replaced by an increase of N-exeretion 
when the excised thyreoid gland was administered after strumectomy (Matt lies). It 
is logical, accoidingly, to assume that hypn thyreoid ism is present in Graves’s dis- 
ease and h\ pothyreoidism m invMvdcum, all the more so because there are other 
contrasting differences between these two affections: In the former, enlargement of 
the thyicoid gland, tachycardia, psychical initalulity, hvperidiosis, increase of the 
temperature of the bod t \ — in the latter ( liiyxu'denia ) , atrophy of the thyreoid gland, 
slowing of the pulse, indolence and actual imbecility, deficient perspiration, subnor- 
mal temperature. However, if wo consider that the administration of thyreoid-gland 
preparations never produces all, in fact not even the cardinal, symptoms of Graves’s 
disease, and that the anatomical changes in the thyreoid gland in the latter aiiection 
render hyperplasia of the tissues piohahle onlv at the onset and later a qualitatively 
altered activity of the gland, tin* {Assumption of a simple (quantitative) hyperfunc- 
tion of the tlnreoid gland as the cause of the symptom-complex of Groves’s disease 
cannot he upheld. Theicfoie, we should think of a toxine which is developed by a 
qualitative activity ot the gland and which, introduced into the blood from the 
thyreoid gland, would cause an intoxication, especially ot the nervous system. How- 
ever, so long as wo have no positive knowledge regarding the physiological signifi- 
cance ot the activity of the thyicoid gland, and arc not able experimentally to obtain 
any insight into the action of the toxine of Graves’s disease, nothing remains but, 
for the present, to abandon a positive view regarding the occurrence of exophthalmic 
goitre. 

Differential Diagnosis. — The diagnosis of exophthalmic goitre does not 
preseii I any dillieulhes if the three cardinal symptoms of the affection 
and (he tremor are present at the same time. If only two of the symptoms 
are developed, however, or if only one can he demonstrated during the 
initial stage of development of an exophthalmic* goitre, the diagnosis of the 
latter can, eventually, not he made at all or, as a rule at least, not with 
certainty. 

Tsually, if only one symptom is present, it is a question of tachycardia, 
as this phenomenon usually represents the first morbid symptom of in- 
cipient Graves's disease. Rut the moderate aeeeleration of the activity of 
the heart is such a frequent symptom, depending upon various circum- 
stances, primarily upon anaemia, that the presence of this manifestation 
alone cannot be utilized in the diagnosis. If, besides, tachycardia and pal- 
pitation of the heart occur only in paroxysms, with long-lasting intervals of 
normal activity of the heart, ic would point against incipient exophthalmic 
goitre. 
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It is necessary also, even if an acceleration of the pulse and goitre are 
present at the same time, to be careful in establishing the diagnosis of 
Basedow’s disease. For the development of the goitre is so often observed 
in anspmic young girls, that the combination of the symptoms goitre and 
acceleration of the pulse (the latter of which, as is well known, is a very 
common phenomenon of anaemia) occurs frequently enough without an 
exophthalmic goitre being present. However, the presence of the latter is 
probable if acceleration of the pulse is very considerable (100 and above) 
and if it develops, synchronously with the goitre, within a few days, as it 
does now and then, if the goitre is soft and if the vessels of the thyreoid 
gland in such a case appear distended and tortuous. 

The diagnosis becomes certain if tachycardia or goitre and tachycardia 
are supervened by changes in the eyes . Graefe's symptom (see p. 700) 
especially is of great diagnostic significance, because it always appears 
early, in fact may precede all other symptoms of Graves's disease. If 
exophthalmos is well developed, it serves to furnish a firm support to the 
diagnosis. But we must always bear in mind that a primary goitre of a 
different origin, owing to pressure from the adjacent cervical nerve trunks, 
in rare eases may produce a clinical picture that simulates the syndrome of 
Graves's disease. But the exophthalmos in such cases is developed very 
slightly or not at all, whereas a change in the width of the pupils (which is 
absent in Graves's disease) can be determined besides the acceleration of 
the pulse; furthermore, the above-named subsequent symptoms of pressure 
of the goitre upon the adjacent regions are mostly developed on that side 
only, which corresponds to the greatest development of the goitre. 

The various other symptoms of Graves’s disease: Tremor , profuse se- 
cretion of perspiration, emaciation, alterations of the skin, diarrluea, febrile 
temperature of the body, etc., may contribute to render the diagnosis more 
certain, but to the careful diagnostician they will never be anything else 
but supplementary diagnostic factors. 



DIAGNOSIS OF DISEASES OF THE 

MUSCLES 


Following the diseases of the nervous system, we wish to discuss the 
affections of the muscles . One of them, progressive muscular dystrophy , 
owing to its close diagnostic relation to spinal progressive muscular atrophy, 
was enlarged upon when treating the diagnosis of affections of the spinal 
cord (which see). Of the remaining affections of the muscles, two are of 
great practical significance, so-called muscular rheumatism , and acute mul- 
tiple myositis . 

ACUTE AND CHRONIC MUSCULAR RHEUMATISM 

Clinical Picture. — Thin affection, which is extremely common, manifests itself in 
violent pit ins in the affected muscles when they are actively or passively moved, or 
At hen external pressure is exerted upon them. The pains increase very considerably 
if the affected muscles are extended passively or contracted markedly by means of 
the faradaic cm rent, or if a portion of them is giasped between the lingers and 
squeezed slightly. According to my experience, the disease may begin with pain ill 
the tendons, and the process may extend to tlie substance of the muscles; mostly 
only a single muscle is affected, sometimes an entile muscle gioup. 

The function of the muscle is very much impaired or entirely suspended. To 
avoid an incicase of the pains, any movement of the affected part of the body is care- 
fully avoided, which causes the patients, according to the seat of the muscular rheu- 
matism, to assume an attitude of the body which, ns a rule, is very characteristic. 
Thus, the head is held in an oblique position in unilateral rheumatism of the cervical 
muscles ( rheumatic torticollis) ; in rheumatism of the lumbar musculature, espe- 
cially of the quadrutus lumhorum ( Ivmhago ), the trunk is held in a rigid position. 
Respiration, sneezing, coughing, etc., are painful in rheumatism of the muscles of 
the chest, so that the patient respires. only supei ISeially and suppresses these retlex 
movements as much as possible. It seems that occasionally the larynx is also affected 
by rheumatism, causing hoarseness, immobility of the vocal cords and disturbances 
of phoiuition. 

Whereas the diagnosis generally does not present any difficulties if we consider 
the above-named characteristics of the affection, it is sometimes possible that neu- 
ralgia, or, in rheumatism of the thoracic muscles, pleuritis sicca are to be considered 
in the differential diagnosis. The pain in the muscles upon compression of the same 
between the fingers, the disappearance, or at least the temporary decrease, of the 
pains after faradization and the marked increase of the same upon certain move- 
ments which contract or expand the muscle, guard against confusion of the affection 
with pleurisy , even if no dulness or, temporarily, no friction sound can be demon- 
strated in the latter. The presence of intercostal neuralgia is indicated in a doubt- 
ful case in that the diffusion of the pain is strictly limited to the dissemination of 
an intercostal nerve, that quite circumscribed areas of the same are painful upon 
touching the intercostal Bpace, and, furthermore, that the pains, although they 
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become more violent upon more extensive respiratory movements, etc., may increase 
«1ho in the intervals, without any apparent cause, to actual paroxysms of pain. Also 
Ihc fact, although this does not occur often, that the pain in intercostal neuralgia 
is diminished by strong pressure (in contradistinction to rheumatic affection of the 
muscle) is directly against the presence of muscular rheumatism in a given case. 

Nature of the Affection. — We might suppose that a disease which is as frequent 
as muscular rheumatism ought to he well known regarding its character and that 
thus the diagnosis would gain in ceitainty. Hut this is not the case as yet; however, 
observations which 1 have recently made in more than 100 eases, make it appear 
probable that the disease, at least in the majority of eases, is of an infectious nature. 
This view is suppoited hv a number of reasons: The increase of the number of cases 
of nuiseular lheumatism at eeitaiu tunes, the onset of the disease with general mani- 
festations whieli may precede the muscular pains for some time, the flighiiness and 
the diffusion of the latter over several muscles, the fever (in one third of the eases), 
and the imolvemcnt of internal organs, especially of the endocardium, in the moihid 
process. The transition of muscular rheumatism to acute articular rheumatism is 
(piite common, so that, possibly, the infectious nova which causes muscular rheuma- 
tism rcpicscnls only the attenuated virus of niticulur lhoumutisin, at any rate is 
closely related to tin* latter. 

Chronic Muscular Rheumatism.—' The pathological picture of chronic muscular 
rheumatism is much less piecise. The pains, which generally cause the diagnosis of 
chronic muscular lheumatism to be made, are weaker, more migratory, and depend 
mostly upon changes of the weatliei However, this diagnosis mostly lacks a firm 
suppoit unless the connection with museular lheumatism of oiigiually acute onset 
is undoubted; it is usually a meaningless diagnosis ot embarrassment w r hieh gives 
a name to pains which cannot be defined more precisely. 

ACUTE MULTIPLE MYOSITIS 

This affection has liecn repeatedly described since (lie reports of E. 
Wagner, Ilepp and Emerm-ht, in 1887, of a disease whieli until then was 
almost unknown, \iz., anile polymyositis, so that there cannot lx* any ques- 
tion as to its existence. I have personally observed, recently, four cases of 
polvimositis which were axiologically connected with each other and which 
pointed to the 1 infectious character of the disease. 

Pathological Picture. — Before 1 entering upon the diagnosis it is advis- 
able minutely to discuss the pathological picture according to the reports 
existing so far, as the disease is \erv little know’ll as yet. 

It commences usually, sometimes suddenly at other times gradually, 
with certain, general *y m plains ; Headache, sensation of weakness, nausea, 
chills (in one of my cases), pains upon urination, eruptions, wdiich were 
quite varying in several cases, and consisted in erylheniata, roseola, urti- 
caria, herpes or, as occurred in two of my cases, psoriasiform exanthem 
with marked desquamation of the epidermis. An enlargement of the spleen 
was also demonstrated se\cral times in eases with an acute course. Fever 
was alwavs present, of medium intensity with corresponding acceleration 
of the pulse ; intcrcurrcnl chills occurred in two of my eases. The affection 
obtains its peculiar character from the local symptoms , whieli take place 
either at once with the general symptoms or a little later. They are pain- 
ful sensations in the extremities and in the trunk, in part of a spasmodic 
nature, whieli greatly impede the movements of the patients. The affected 
muscles are exceedingly sensitive to pressure, especially at the insertions of 
the muscles into the tendons, as in the case of Plehn and in my own cases ; 
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besides, consistent infiltration of the muscles can be demonstrated unless 
a concurrent (edema of the skin renders palpation impossible. The affec- 
tion does not take place at the same time in all the muscles which are 
affected by the disease, but it extends, sometimes more rapidly, at other 
times more slowly, from muscle to muscle. The oedema of the skin which 
is associated with polymyositis and which is accompanied with transitory 
redness of the skin, is particularly characteristic. The joints may also be 
inilanimatorily infected. In two of my cases, in which the muscles of the 
femur were very markedly attacked, a thrombus of the femoral vein de- 
veloped which had not led to softening hut to consolidation of the throm- 
bus, as was proven by a case that came to autopsy. Generally the disease 
terminates fatally when flic phenomena are more pronounced; however, 
according to my experience, it occurs that the disease 1 , e\cn if it is very 
severe, 1. e., if it is accompanied with diffusion of the inflammation over 
almost all muscles, with venous thrombosis, articular inflammations and 
chills, finally terminates in recovery after months. 

If myositis extends upon the muscles of the pharynx and those of respi- 
ration , dangerous functional disturbances may result, such as dysphagia 
and respiratory insuilicicncy ; the affection of the musculature of the tongue 
ma* T greatly impair speech, that of the eye muscles may affect the bulbi. 
With a long duration of the disease the swellings recede, and a pronounced 
atrophy of the affected muscles develops. More marked sensory disturb- 
ances and painfulness In pressure of the nerve trunks are absent. 'The 
electric irritability of the muscles was found diminished in cases in which 
it could lie tested, the sensorium was always unaffected in m\ patients as 
well as in those of others. A great inclination to perspire was frequently 
ohsened. 

The course of that case in my observation which terminated fatally 
may he briefly described, owing to the rarity of the disease. 

Case of Subacute Polymyositis — The patient, K. M. f twenty-two years old, w'as 
admitted lo the elinie on June 8, 1802, and died on .July 30, 1802. 

Ilishag. — 1 Wit li paients died of dropsy. Two children alive and healthy. The 
patient had pneumonia w hen nineteen years old, but was otheiwise healthy until 
June 3, when she became sick with sudden chills , nausea, headache and abdominal 
pains , which were especially nmihed during walking, standing and urinating; the 
stools were regular. The* patient was confined to liet bed on June R, when the 
abdominal pains diminished. On June ii the face commenced io swell; the skin w r as 
tense and after June 7 covered with red pah lies. Owing to flic increasing debility, 
pains in the limbs , in the sacrum and abdomen, the palicnt came to the Julius Hos- 
pital ; she complained also of loss of appetite, inei eased thirst, slight vertigo and 
headache, ller enudition on June 8, on admission to the hospital, was as follows: 
Kobust lw)dy and healthy complexion. Numerous irregular nddish-broirn patches , 
from the size of a lentil to that of a dime, wlueh were partly eonlluent, piojected 
slightly over the level of the skin and* became pale upon pressure, wore present on 
the face; similar sparse patches were also found on the skin of the shoulders, chest 
and upper arms, later also upoi^ the hands. The eruption w*as non-irritating. 
(Edema and jaundice w T crc not present, but there were glandular swellings along the 
trapezius muscle of the right side. 

The lungs did not show dulness ot rules ; slight laryngitis was present, the heart 
normal, the pulse regular and slow. Spleen and liver wrero not enlarged and could * 
not be palpated; pressure upon the left lumbar region caused pain. 
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The diagnosis was laryngitis , bronchitis and lumbago . During the following 
days the patient complained of pains at the end of urination painfulness upon press- 
ure upon the bladder region , marked leucorrhcea. Urine which was voided after pre- 
ceding irrigation of the vagina wan cloudy, although not decomposed, it was acid and 
contained, according to the microscopical examination, numerous pus corpuscles and 
very motile bacilli, so that the presence of a cystitis was certain. On June 20 a 
more or less continuous fever of 102.2° F. to 104° F. commenced, which lasted until 
the patient succumbed, whereas previously only occasional rises of temperature to 
101.3° F. were present, but otherwise no fever; on some days the fever rose to even 
105.8° F. and above, and the pulse frequency was from 120 to 140. ^Bronchitic 
rlUes were present with normal percussion of the lungs. Repeated examinations of 
the sputum did not show any tubercle Imcilli. On June 20 the patient complained 
of spasmodic sensations in the chest and abdomen, which impeded respiration. On 
June 29 she experienced drawing pains when standing on the leg and upon sitting , 
besides the lumbar pains which were preciously present. The abdominal wall was 
sensitive to pressure. This was supervened, on June 30, by extremely violent pains 
in the muscles of the calf and in those of the left side of the abdomen upon pressure . 
The bronehitis was more developed, the spleen not enlarged. Two attacks of dyspnoea 
occurred during the day, with gasping, accelerated respiration; cyanosis was absent. 

The swelling of the left calf was undoubtedly pronounced on July 1 and 2; the 
contours of the ankle were obliterated. The pam was restricted exactly to the mus- 
culature of the calf. The skin covering the same, and the joints were not sensitive 
to pain; the right low r er leg was painless and slender, three centimetres thinner than 
the left one. The tendon inset linns in the region of the popliteal spare were espe- 
cially painful, the skin covering the same could he folded without causing pain, the 
adductois of the femur weie painful , the quadriceps muscle was not. Pressure upon 
the different nerve trunks caused no pain , whereas percussion of the tibia did, 
how'ever only in the gastrocnemius muscle and not in the areas upon w'hich the per- 
cussion was pei formed. The sensation of prickling was felt in the left arm, but 
disturbances of motility and sensibility were entirely absent. 

The region of the left crural vein was very sensitive on July 5, and thromboses 
could be distinctly demonstrated ; an (edematous swelling of the entire lower left 
extremity was present. The eruption appeared also upon the hands on this day, but 
it was not irritative. On July 7 the abdominal rectus muscles were sensitive on both 
sides, also the abdominal oblique muscle of the left side. The skin covering these 
muscles was not sensitive to pain. Marked bronchial catarrh was present, but the 
patient always enjoyed a good appetite. On July 12 pains occurred in the light leg , 
especially in the right calf upon pressure; vomiting had occurred for several days 
previously. A chill manifested itself on this day, which was repeated on July 13. 
The urine did not contain any albumin for several days. During the week preceding 
July 25 dyspeptic manifestations pi edomina tod, and the tonic condition of the 
patient deteriorated considerably. The pains in the right leg increased continually 
at the suine time and an (edematous swelling of the same became apparent. The 
gastrocnemius muscle was especially sensitive to pain, but also the skin covering 
the same; the abdominal muscles wore no longer painful. The eruption had assumed 
the appearance of psoriasis. On July 27 a dulncss developed in the left lower lobe 
followed by rapid collapse. Patient succumbed on .July 30. The autopsy, which was 
performed, fifteen hours post mortem, by Professor KindHcisch, showed: Left-sided 
sero- fibrinous pleurisy, serous mrdiastinilis , almost complete compression of the left 
lung, circumscribed hypvrwmia with incipient pneumonia of the right lung, fatty 
infiltratiim of the liver , parenchymatous myositis; venous thrombosis , commencing in 
the dbphenous vein and extending into the vena cava; the thrombotic masses were 
firm, not softened. The mucous membrane of the urinary bladder was quite mark- 
edly injected; spleen and kidneys were normal. 

The passage of the autopsy report which refers to myositis and to the throm- 
bosis, reads as follows: “ The inferior vena cava contains a coagulum which is coarse 
externally, but lacunarily reduced internally; the thrombosis extends to the bifurca- 
tion. The internal iliac vein contains an old, softened coagulum which continues into 
the hypogastric vein. The saphenous vein is filled with a moderately old coagulum; 
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the thrombus of the crural vein is red in the centre, surrounded externally with a 
dark covering. The adductor tnagnus muscle is discoloured to a whitish-gray in its 
anterior upper circumference, in contrast to the more normal colour of its lower 
part. Distinct (edema of the muscle is present, and water wells from its cut surface; 
the rectus abdominis muscle is discoloured to a pale gray. The subcutaneous con- 
nective tissue of the region of the knee is markedly (edematous; the muscles do not 
appear quite as gray and as pale as the adductors. The upper muscular layer of the 
gastrocnemius muscle shows atrophy and (edema; the llesh of the muscles is friable 
to the touch and the fascia 1 can l>c easily recognised, but no pus is present ; the 
parenchyma shows a remarkable aptness to tear. The microscopical examination 
of the gastrocnemius shows truces of fatty degeneration in the fresh preparation; 
parenchymatous myositis is noted in the left adductor, but no change in the right 
one; the pectoral muscles and those of the scalp and of the eyes, the musculature of 
the tongue and the muscle** of the neck are also free from change.” 

The examination, by von Rindllcisch, of the muscles and nerves placed in Mai- 
ler’s solution showed the following Jesuit after four months: “The muscles contain, 
besides fully normal bundles, such othcis ns arc formed by 10 to 20 muscle fibres, 
in which the latter arc altered in a vn lying degree of intensity. First degree : 
Brittleness of the contractile substance, inclination to transverse disintegration into 
short pieces which appear to be almost as long as they are broad; besides, very 
accentuated striation. tfeeond detper: (Srnnular cloudiness up to disappearance of 
striation and gradual decrease of thickness; besides, proliferation of the sarcolem- 
mie nuclei. Thiid degree: Total (lisa ppen ranee of the contractile substance, leaving 
a sai colemmic tube rich in nuclei.” 

As to the nrrres that were found in the region of the affected musculature, they 
remained fully intact on microscopical examination. Small trunks of 3-10 primitive 
fibres could citlici be followed for a long distance, or they were found on transverse 
and oblique cut sections. Weigert’s solution allowed the medullary sheaths to stand 
out in the usual manner, and it w r «H not possible, especially, to demonstrate an 
incicase of the nuclei and cells and of the neurilemma in huMiiatoxylin preparations. 
The axis cylinders could he well seen, they stained and were absent nowhere. 


Differential Diagnosis — Trichinosis — The diagnosis of this affection is 
not difficult considering the, upon the whole, well-developed clinical pic- 
ture and the unquestionable concentration of the disease upon the muscles, 
provided certain maladies can lx* excluded, the course 1 of which is accom- 
panied with similar symptoms. The same as it occurred to me, the ques- 
tion will have suggested itself to others whether trichinosis might not be 
present. The differentiation between both affections simply from the 
symptom-complex is actually impossible . Only a consideration of the 
aetiology and the microscopical examination of the fieees or of an excised 
muscular particle will decide with certainty which of the two diseases 
should be diagnosticated. It is true, some phenomena in the pathological 
picture from the beginning point more to the presence of trichinosis than 
of polymyositis, thus the preponderance of digestive disturbances (vomit- 
ing and diarrhoea) and the concentration of the (edema upon the face and 
eyelids at the onset of the disease. ‘ But, otherwise, the local manifestations 
in the muscles, the swelling and the hard infiltration, the painfulness to 
pressure, the cutaneous oedema, the dysphagia, the dyspnoeic attacks, the 
bronchitis and its consequences, and, in fact, also the accompanying symp- 
toms, such as perspiration, fever and eruptions, are the same in both affec- 
tions, so that polymyositis has been justly designated as "pseudotrichi- 
nosis ” (for particulars see Trichinosis). 
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Polyneuritis is another disease the symptoms of which are very closely 
related to polymyositis. Common to both are pains? and, eventually, par- 
svslhcsias, secondary atrophy of the muscles, and perspirations; cutaneous 
tedema and fever also occur in multiple neuritis. However, disturbances of 
sensibility and paralyses (with the reaction of degeneration) and also the 
painfulness of the nerve trunks predominate in polyneuritis, whereas in 
myositis the nerve trunks are not sensitive even to pressure and the ex- 
quisite painfulness on pressure is localized exclusively upon the muscles, 
especially upon the points of insertion of the tendons, and the process in 
progression affects one muscle after the other. 

Other Forms of Myositis. — Another form of inlla munition of the mus- 
cles, purulent Myositis , as it occurs in the train of phlegmons and suppura- 
tions of hones and joints, is distinguished from polymyositis in that it is 
restricted to a relatively small area and does not, as the latter affection, 
show a decided tendency to dissemination over many muscles, m fact usu- 
ally it covers the entire muscular system. Myositis fottowintj infectious dis- 
eases, which is generally rare, such as myositis in the course of enteric 
fever, scarlet fever, and crvplogenetie septicojmvmia, which consists either 
in serous or in purulent infiltrations of the muscles, is sometime* to bo 
considered in the differential diagnosis; hut the differentiation never causes 
any real difficulties if we consider the preceding or still existing special in- 
fectious disease. This applies also fo syphilitic myositis , which, at least in 
its diffuse form, might he confused with polymyositis in that it is also 
accompanied with pam 4 and may affect several muscles. The fact, how- 
ever, that this affection apparently loads preferably to contracture and 
that, besides, pronounced manifestations of severe syphilis are present, will 
soon guide the diagnosis in the right direction. Moreover, a mistake is 
absolutely impossible as soon as distinct gummata develop in the muscles. 

MYOSITIS OSSIKK'ANS 
s 

Myositis ossificans is an extremely rare affection In which the greatest part of 
the muscles of the body slowly but progressively become subject to calcification and 
ossi float ion ; it is absolutely impossible to mistake the same, at least not after calcifi- 
cation has once taken place in the muscle. During the first days of the various 
attacks, in which it is a question at first of an interstitial inflammation of the mus- 
cles and of a distention of the affected portion of the muscles, which is of doughy 
consistence to the touch, it may be possible, it is true, that the aired ion can be 
confused with incipient polymyositis, liecausc during this period of development of 
myositis ossificans, the same as in the other disease, painfulness of the affected mus- 
cles, cutaneous a'dema and fever are present. However, those manifestations arc of 
a very transitory nature in myositis ossificans; voi y soon a nucleus with usually 
serrated periphery and gradually increasing in circumference and hardness, develops 
in the affected muscle.. Later this nucleus becomes coaleseent with the adjacent 
how, divests the muscle of its contractility and presents itself, upon palpation, dis- 
tinctly ns a bone mass. The patients at the same time become entirely stiff, lose the 
ability of any active movement in the region of those portions of the body that are 
affected by the morbid process and, if the musculature of the thorax is affected, they 
have the sensation of being const rioted by a coat of mail wdiich impedes respiration. 
According to what 1 have personally seen of well-developed myositis ossificans, l do 
not consider it possible that it can be confused with any other disease. 
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SUNSTROKE AND HEAT EXHAUSTION 

Sunstroke. — Sunstroke is an affection due to exposure, during the hot 
season, to the sun, combined with high humidity. The clinical phenomena 
are prostration and high fever, rapidly followed by coma, The affection 
is more frequent in the male sex. Alcoholism is one of the predisposing 
causes; aged persons are more liable to be affected; it is common in the 
case of soldiers on the march. Workmen engaged in their occupations, 
being exposed to the direct rays of the sun, are often attacked. The white 
race is particularly liable to this affection. 

Pathology . — Uranular degeneration of the ganglion cells of the brain 
and spinal cord has been noted. The brain and its membranes, the lungs, 
and the abdominal wscera often present marked degeneration. Some of 
the internal organs may show parenchymatous degeneration, particularly 
the liver and kidneys. The vena cava and right auricle are sometimes 
found distended with blood that is partially coagulated, being dark-red in 
colour. Mood concentration gives rise to polyeylhiemia. Leucoevtosis is 
often noted. 

tfym plows . — The attack may be preceded by prodromes, or it may begin 
suddenly. The prodromes consist in restlessness, insomnia, dyspnoea, nau- 
sea and vomiting, thirst, and some rise in temperature. These phenomena 
are gradually aggravated, the temperature reaching extreme grades, some- 
times to Uf>° F. and even higher. The body then becomes red, perhaps 
livid, dvspncca being pronounced. The pulse is full and bounding, the 
pupils are contracted. As complete coma occurs, the Cheyne-Stokcs type 
of respiration is often present. Convulsions take place and just before 
death lelaxation of the sphincters is noted. Even with extreme hyper- 
pyrexia, recovery may occur. One attack predisposes to successive attacks 
upon exposure. 

The prognosis is unfavourable in alcoholics and in individuals suffer- 
ing from chrome affections of the heart, lungs and kidneys. 

Heat Exhaustion. — Heat exhaustion is due to exposure to great heat. 
It is characterized by prostration, with normal or subnormal temperature. 
It occurs in the working classes, particularly in stokers, bakers, foundry- 
men, etc. 

Syw plows . — As a rule, prodromes are present. They consist in ver- 
tigo, headache, tingling and irregular pains in the extremities, often nausea 
and vomiting. Headache becomes marked as the prostration increases. 
The pulse is rapid, from 120 to 140. The temperature is afebrile, fre- 
quently subnormal. Recovery is the rule. 

Difficulties in diagnosis can scarcely arise. In sunstroke there is always 
the exposure to the rays of the sun. However, in all cases apoplexy and 
ursemia must be carefully excluded.] 
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I DISEASES OF THE BLOOD 

ANATOMICO-PHYSIOLOGICAL INTRODUCTION 

Thk blood, according to its nitcrial or venous constituents, represents a bright 
or dark red, opaque fluid mass, consisting of a liquid part, the plasma , and the 
morphotic elements suspended in it, the red and white blood corpuscles and the 
blood plaques; the colouring mutter to which the red appearance of the blood is 
due is the hirmoglobin . 

The specific gravity of the blood varies in wide limits, from 10.40 to 10.00, 
the average being 10.55. The height of the specific gravity is primarily dependent 
upon the red colouring matter, and for this reason it diminishes in diseases in which 
there is a marked diminution of the hirmoglobin, in conditions such us chlorosis, 
to 10.30 mid below. The degree of alkalinity of the blood under normal circum- 
stances averages that of a 3-per-cent soda solution. The entire quantify of blood 
amounts to a limit one thirteenth of the entire body weight, therefore in a medium 
weight of 55 to 70 kilogrammes, to about 5 litres. 

The blood plasma contains, besides 00 per cent of water, the following solid con- 
stituents: Serum albumin , globulin (each about 4 per cent), and fibrinogen (about 

0. 2 per cent), from which librin is formed on clotting by the action of the fibrin 
ferment »hich arises from decomposition of the white blood cells after the blood 
has left the vessels. The contents of the blood of fats and carbohydrates (0.1 to 0.2 
per cent grape sugar) is dependent upon nutrition; further constituents of the fluid 
elements of the blood are Halts (especially sodium chloride and the end products of 
metabolism), which are dissolved in the blood and excreted by the kidneys (urea, uric 
acid, etc.). 

Of great importance for pathology is the conduct of the morphological constitu- 
ents of the blood, which lately has been accurately investigated and which requires 
a special description. 

I. Bed Blood Cells, Erythrocytes. — The red blood cells , “ erythrocytes” arc flat, 
circular, biconcave disks, averaging 7.5 micromillimetres in diameter (see Fig. 57, 

1, 9, 13). Normally they do not contain a nucleus and consist of a protoplasmic 
stroma the gaps of which are filled with hirmoglobin. 

The hirmoglobin contains nn albuminous body (globin) and an iron-containing, 
organic colouring material (hirmatin) , which crystallizes in rhombic prisms and with 
O* forms oxyhtrmoglobin. In the spectroscopic picture the latter shows two absorp- 
tion lines in yellow and green, the (reduced) hemoglobin shows a broad washed-out 
absorption strip. The hemoglobin has the faculty to combine with oxygen in so loose 
a manner that oxyhemoglobin very easily decomposes into hamoglobin and 0 3 , i. e. f 
that oxygen may be rapidly given off in the circulating blood to the tissues of the 
body. Hemoglobin is of the greatest physiological importance, therefore, as an 
oxygen carrier in the living organism. 

772 
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The number of the erythrocytes is quite constant ; a cubic millimetre contains nor- 
mally, in man five millions, in woman about four and one half millions. Their upper 
surface is relatively large which makes them particularly favourable for the taking 
up and giving off of <) 2 . Of gases there are in the blood ()» CO a , and N. Oxygen as 
well as carbonic ucid are only to the slightest degree physically combined, for the 
greatest part they are chemically combined. The taking up of (), in the blood occurs 
in the alveoli in the manner that 0 2 is chemically combined with the haemoglobin; 
the oxygen which is given off to the tissues from the capillaries is utilized for physio- 
logical combustion, which gives rise to the formation of CO., that collects in the 
tissues, being reabsorbed by the blood to be given oil* in the alveoli to the pulmo- 
nary air. 

Formation of Erythrocytes. — The formation of the red blood corpuscles occurs in 
embryonic as well as in post-fcetal life from nucleus-containing, coloured blood cells, 
the hn'matoblasts. They arc TOgularly contained ill the red lame marrow of the flat 
bones, of the sternum and of the ribs, the base of the skull and the vertebral bodies. 
The red blood cells which at first Rtill contain the nucleus, lose it later by enryolysis, 
i. c., by dissolution of the nucleus (according to the opinion of some investigating 
authors by expulsion) then to enter the circulating blood as non-nueleated red blood 
disks. Wo must at present adhere to the view that in post-jwtal life the red ( non- 
nuclcalrd) blood celts me formed exclusively in the red hone marrow , namely from 
the nucleus-containing led blood cells which arc constantly present in those regions. 
The latter colls, the litematohlasts, appear, at least in ombiyonie life, to arise from 
lymphocytes by lmnoglobin production, at fiist as megaloblasts, which perhaps are 
originally the mother colls for the normoblasts. However, after the latter have been 
formed, they increase by mitosis , constantly producing new normoblasts. Probably in 
embryonic life, besides the bone marrow, also the lymph glands have an erythro- 
poietic function; in the adult oigattism probably only the bone marrow , in which also 
the transformation of normoblasts into non-nueleated blood disks occurs by caryo- 
lysis. Lender normal conditions only non-nucleatcd blood cells enter from the bone 
marrow into the blood. So soon as an appreciable quantity of nucleated red blood 
ccIIh is found in the blood, pathological conditions arc present: Infections, intoxica- 
tions, inanition, or, if we arc dealing witli large amounts of nucleated blood cells, 
severe alarm ins, and even of the severest character, are present (see Amentia). 

Decomposition of the Erythrocytes. — The red blood cells are permanently util- 
ized normally and are substituted by fresh material coming from the bone marrow, 
so that the number of erythrocytes remains at an almost constant height. The life - 
period of the individual specimen is estimated to he from three to four weeks. The 
blood cells unquestionably disintegrate to the greatest part in the liver ; we are jus- 
tified in this assumption as a very small number of blood cells are determined in 
the venous blood of the liver, and, above all, for the reason that the daily amount 
of biliary colouring matter w'hieh is produced in large amounts in the liver, undoubt- 
edly is formed from luemoglobin. Oxyhemoglobin, by this process, is decomposed into 
an iron-containing colouring substance, htr matin , and a colourless albumin body of 
globulin-like quality, “globin.” The hematin, (VJI v N 4 0 4 Fe v w further changed, by 
taking up water ( + 211,0) and giving off iron, to bilirubin (isomeric to hannato- 
porphyrin, C w ilaoN 4 O e ) . The iron which becomes free is utilized to the greatest extent 
in the liver, partly in inoi*ganic, partly in organic, combinations, being returned in the 
liver cells and leucocytes ( hematogenous siderosis) and later probably used for the 
formation of new f , hirniog] ob in-con tn in ing, red blood cells in the bone marrow. It is 
furthermore probable that the aging erythrocytes, before they are decomposed into 
globin and htematin, are taken up in the. liver capillaries by leucocytes. Such leuco- 
cytes containing red blood corpuscles are found in the liver, in the pulp of the spleen 
and in the bone marrow. The greater the number of blood cells which decompose, 
the more copious will the decomposed, iron-containing material from the blood cells 
be accumulated in the liver (see Pernicious Amrmia). 

II. White Blood Cells. — The white blood cells (leucocytes) represent colourless, 
membraneless cells with one or several nuclei and a protoplasm which is very vari- 
ously constituted. Since the introduction of new methods of staining in examining 
the blood, the fact has been developed that there are not only two varieties of leuco- 
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cytes, am was assumed for a long time, but that there are numerous kinds, differing 
markedly from each other, in normal blood. Wc best differentiate two principal vari- 
eties — mononuclear and polynuclear (or polymorphonuclear) cells which both show 
various secondary subvaiieties (compare Figs. (18 and (19). 

(a) Mononuclear Forms: Cells with one nucleus and varying amounts of baso- 
philic, non-granular protoplasm (see Fig. (18). 

1. Lymphocytes, characterized by a large, round, concentrically arranged nucleus 
and a narrow protoplasmic ring. The latter, as well as the nucleus, reacts baso- 
phil ica l ly, especially markedly the protoplasm which shows no granulations. The 
lymphocytes possess no amaboid morements . The greatest number of them scarcely 
attains the size of the red blood disks (see Fig. 08, 1, 5, 11); rarely are large 
lymphocytes found, especially in the blood of children (sec Fig. 08, 2, 6, 7, 8, 12, 13). 
The number of lymphocytes amounts to about 25 per cent of the white blood corpus- 
cles. Some individual examples, especially of the larger forms, show small loose 
pai tides of the protoplasm (see Fig. 08, 7, 8). 

2. Lai ye mononuclear leucocytes , decidedly (two to three times) larger than tho 
lymphocytes, diffeiing markedly from the large lymphocytes in that the large, usu- 
ally oval nucleus is mostly c.rccnh ically situated and that the noii-granuhitcd pioto- 
pla.sni is relatively plentifully developed (see Fig. 08, 3, 9). This and the nucleus 
lead, as the lymphocyte.*, basophilia' 1 ly, hut, in contmst to the lattei, the proto- 
plasm stains less readily than the nucleus. Transitional forms between the lirst and 
second \aiiety aie not obsetxed, and for this reason, accouling to Ehrlich, the 14 large 
mononuclear** cells are stiictlv sepaiated fiom the lymphocytes, all the more as 
“transitional fontis” from the huge mononuclear to the polynuclear are obseived 
(i. e., huge cells witli neutrophilic granulation and with inlets in the nucleus) (see 
Fig. 08, 4, 10). The liumlier of the large mononuclears in normal blood is ahvays 
small (about 1 per cent). 

(h) Polynuclear Points (see Fig. 09): Pells with sevcial small nuclei or 
usually with a polymorphonuclear figure, i. e., with marked indentations of the 
nucleus, so that the nuclear segments partially hang together by tin cads of commu- 
nication. The polymorphonuclear ( “ poly nuclear *’ ) leucocytes are further charac- 
terized by a mo boitl more mints. The protoplasm is yiannlar . The granules show 
ever-varying conditions tegurdiiig staining; thus giving rise to the differentiation 
of the following tlncc varieties: 

1. V cutropliilic poh nine! ear leucocutcs (Fig. 00, 1, 3, 0), usually designated as 
“ poly nucl ears,” characterized by the close granulation of the protoplasm and the 
nihility of the same to neutial staining material. They form in the normal blood 
about 70 per cent of the white hi owl corpuscles. 

2. Kosmophilc cells (Fig. 09, 2, (i), characterized by their size and by the coarse 
granules of protoplasm which stain intensely by acid-colouring material (eosin). 
They resemble the neutrophilic (inlymielear cells and, like these, are markedly con- 
tractile; their number amounts to about 3 per cent of the white 1 blood corpuscles. 

3. Jtasophilic leucocytes, “ Mast Zellen ” (Fig. 09, 8) are sparsely found in luu- 
mal blood (0.5 per cent of the leucocytes) and characterized by intense basophilic 
reaction of the gianules of the protoplasm and by the very slight property of tinc- 
tion of the nucleus; the granulation does not colour with the triacid stain. The 
mast cells appear in triacid preparations as light, polynuclear, non-granular cells. 

Formation of White Blood Corpuscles. — Wc have already seen that there is no 
complete unanimity of opinion regarding the development of the erythrocytes. The 
opinions differ widely in respect to the formation of the leucocytes , and it is very 
difficult to maintain a linn stand regarding (his point as investigation is still being 
carried on in this respect. The following brief description, therefore, cannot take 
into consideration all the varying and markedly differing opinions regarding the 
development and nature of the white blood corpuscles. We ow r e our exact knowl- 
edge to a number of very excellent investigators, among whom there shall only be 
mentioned — Virchow, Koellikcr, Max Schultzc, Neumann, Ileidenhain, Arnold, Us- 
koff, Rieder, Engel, etc., and, above all, however, the great investigator in hema- 
tology, P. Ehrlich, and, among the latest authors, Askanazy, Pappenheim, and 
Rubinstein. 
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Virchow’s view that the lymphocytes are the young, the leucocytes the old, of the 
cell forms, the latter arising from the former, can no longer be accepted in its sim- 
ple, strict conception, after the results of the investigations of the last decades, 
especially since the introduction of the tinctorial methods of examination by Ehrlich. 
Moreover, it is better to adhere to the view that the lymphocytes, the leucocytes and 
the haemoglobin-containing cells represent distinctly separated stages of development 
of cells which probably are only alike in their first stages of development — namely, 
cells with non-granular, weakly basophilic properties and one lound nucleus, Kioto 
these there develop, in the bone marrow, the myelocytes, in that the protoplasm 
becomes granular (neutrophilic or eosinophilic), w’hercas the nucleus still retains 
its round form; in the later stages of development the granulation becomes more 
marked, the nucleus flattened, sinuate and, finally, fragmentary (polymorphonuclear 
leucocytes with neutrophilic or eosinophilic reaction), Jlcing matured in this way, 
the cells enter the circulating blood as “polynuclear” leucocytes. Some few cells, 
before maturing, i. c., still basophil ically non-granular and supplied with one nucleus, 
enter the blood as so-called “mononuclear” leucocytes, which then mature in the 
blood, becoming ]>oly nuclear leucocytes. Those cells which have begun to mature in 
the hone marrow’, remain in the lame marrow' up to their complete maturity, becom- 
ing polynuclear leucocytes, so that the blood docs not normally contain myelocytes. 
The matuicd polynuclear cells, however, enter the blood upon chemotuctie, physio- 
logical irritation in relatively small, usually quite constant numbers, under patho- 
logical conditions in frequently very large amounts ( “ leucocytosis ” ) . The defects 
produced in this way’ of polynuclear cells capable of passing into the blood, arc com- 
pensated by the foi (nation of new' primary stages of the same, the myelocytes, and 
by the further development of the latter to jiolynuclear cells in a correspondingly 
greater amount (see chapter on Lencocylosis ) . 

in the spleen and lymph ylamls leucocytes arc not produced, at least not in notc- 
woitliy amounts (even not in eases of marked lieeessity of the same, in leueoeytosis). 
On the other hand, the lymph glands (the spleen only to a suhoidinnte degree) arc 
the points of origin for the formation of lymphocytes , which, as is well known, repre- 
sent one qua tier of the white blood cells in normal blood. Tiny probably' also, simi- 
larly to the myelocyte*!, aie formed in the bone manow fiom large, basophilic, mono- 
nuclear cells which, similar to the early stages of the leucocytes, generally' do not 
enter the blood, or at most only as “ large lymphocytes ” in children, and under 
pathologic conditions in lymphatic Icuc.cmiu, in which they 7 arc mot with in the blood 
(especially numerous in the acute foim of this disease). The same as the my T clo- 
cytcs in their further development mature into polymorphonuclear leucocytes, “ age,” 
so is this aging ptoeess also noted in the nucleus of the leucocytes, in that it, later, 
undergoes lobulation and fragmentation (lticder’s cells), without the protoplasm 
losing its basophilic, non-granular character. 

The nuclear changes — lobulation and fragmentation into several nuclei — there- 
fore, point to the physiological age of the cells; just so may’ we assume, in general, 
that a slighter staining quality 7 ( amblychromasia ) , especially of the cell nuclei, char- 
acterizes the cells as incomplete, less developed, in contrast to the intensively stain- 
ing (“ truchychromafic”) , matured forms. 

The same as the luematohlasts and the non-nucleated red blood corpuscles, so are 
also myelocytes and the polynuclear cells prod need almost exclusiivly in the bone 
marrow ; only 7 separated myclocy'tcs aie found (not introduced by the blood current) 
in the spleen and lymph glands. On the other hand , the point of production of the 
( small ) lymphocytes is in the lymph glands . Naturally 7 , small amounts of lympho- 
eytes are also met w'ith in the bone marrow; those, however, must be looked upon 
principally ns having been carried in by the blood stream, and only partially, prob- 
ably, arc they also formed in the marrow 7 . 

The origin of the very small number of the mast colls, which under normal con- 
ditions arc found in the blood, has not yet been determined with certainty. Most 
investigators assume that they originate in the connective tissue ; others believe that 
they develop from lymphocytes. 

Functions of the White Blood Corpuscles. — It must bo stated that they play an 
important part in coagulation of the blood; it lias been determined that the leuco- 
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cytes represent structures that are injured with extraordinary ease; when they 
adhere to foreign bodies, among which the desquamated endothelium of the damaged 
vascular wall, atheromatous areas of the Maine, etc., must be included, they decom- 
pose and are partly dissolved. This also occurs in blood which flows out on venesec- 
tion, in that here, too, a destruction of the white cells may be noted, according to 
their individual resistance sooner or later, occurring in human blood in from three 
to four minutes. In this destruction of the leucocyte* a ferment is formed, throm- 
bin, which separates the albumin laxly fibrinogen, contained in the blood plasma, 
into a soluble globulin-like, albumin Ixxly, fibrin-globulin, and into the coagulating 
fibrin. 

A further very important function is due to the leucocytes as structures which 
have the property to render innocuous certain deleterious substances which may 
threaten the life of the organism; in this respect particularly bacteria are to be 
regarded, the toxines of which exert a chemotactic action upon the leucocytes, i. e., 
drawing them to the bucteriul focus. This property of attracting the leucocytes to 
those areas at which the bacteria have begun to show their toxic action, becomes 
possible from the fact that the leucocytes, and especially the polynuclear, possess 
unueboid contractility, in consequence of which they easily puss tin ougli the wall of 
the vessel and are able to migrate. After the emigrated leucocytes have reached the 
region of the bacteria, the action of the products of secretion of the white blood 
cells, the a lex hies , takes effect, by which the bacteria are destroyed, or at least their 
action diminished, and they are now taken up into the cell body of the leucocyte 
and carried away (MetschnikoiFs “ phagocytosis '*) . Further particulars regarding 
the part which bacteria play in immunization, will be found in the chapter on Infec- 
tious Diseases and in the description of leucocytosis (p. 800 ). The property of 
the leucocytes to take up foreign bodies does not only show itself in phagocytosis 
which afreets bacteria, but also in the fuct which has been variously determined, that 
small granules of all kinds — fat, .pigment, etc. — become embedded in the protoplasm 
of the white blood cells; that nlso erythrocytes arc taken up into the interior of the 
leucocyte has been previously mentioned. 

Decomposition of Leucocytes. — As the erythrocyte, so also does the leucocyte 
constantly decompose in the living organism, new -formed cells taking their place. 
The masses resulting from the decomposition, as Ehrlich has sliown, are taken up by 
the parenchyma of the spleen, and this, for the most part, gives rise to the splenic 
tumour W'hich occurs in so many infectious diseases. 

III. Blood Plaques. — As third constituent of blood, besides the red and white 
blood corpuscles, blood plaques occur, which were first described by Bizzozero, con- 
sisting of smull, colourless, sticky or finely granular plaques of varying size (about 
three to four microinillimetres) , forming usually smaller or larger masses. Whereas 
formerly they were looked upon ns descended from decomposed white blood cells, 
especially as nuclear rudiments of the same, investigators who have lately busied 
themselves with the study of blood plaques, are inclined to the view that they origi- 
nate from part a of protoplasmic masses of red blood cells which have desquamated 
and which gradually lose their colour. 


AN/EMIA— CHLOROSIS— SEVERE (“ PERNICIOUS”) ANAEMIA 

General Appearance of the Ansemic. — Anaemia may be discerned at first 
Bight from the appearance of the patient ; skin and mucous membranes are 
conspicuous by their pallor. There is to be specially noted the loss of 
colour of the conjunctiva and of the lips, and the colour of the concha 
auris, in which areas, according to my experience, the pallor may be ob- 
served earliest and most intensely. The colour of the cheeks is not a stand- 
ard to judge by ; they may, according to the development of the cutaneous 
capillaries, which arc more or less filled with blood, be pale, in spite of „ 
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the absence of anemia, and, vice versa, in unquestioned cases of anemia 
they may appear red. 

Xetaboliam in Anemies. — In a certain proportion of coses eedetna devel- 
ops, rarely being distributed over the entire body, more often usually pres- 
ent only at the ankles and the eyelids. Its development may be due to a 
hypalbuminosis which usually goes hand in hand with low states of the 
blood, and to the secondary poor nourishment of the vascular walls, due to 
insufficiency of the cardiac action in ansemics. Some patients appear to 
have lost flesh, others, on the contrary, are fat, so that, they have a fatty- 
spongy appearance. 

The reason for the last-named, conspicuous condition is to be looked for in vari- 
ous directions. Primarily we might expect, from a "theoretical standpoint, that in 
anamiics a lesser degree of oxidation occurs than in the normal person. But estima- 
tions of the respiratory change of gases lately made have shown that the consump- 
tion of 0 3 in anafmics is not decreased , but rather increased; also the estimation of 
the conversion of albumin in chlorotics has shown that this may be quite normal. ^ If, 
now, in these cases, nevertheless, the accumulation of plentiful amounts of fat is 
observed, it must be due to the fact that in such anomies the quantity of nourish- 
ment ingested is too great in proportion to the metabolism, aud that, besides, certain 
conditions, increasing the caloric conversion, lyich as muscular labour, etc., are possi- 
bly less manifest in anrcmics. In fact, it is not rarely observed that chlorotics take 
in more than the necessary amount of calories, aud, on account of the continuous 
sensation of lassitude, do not perform any muscular labour, clothe themselves 
warndy, etc., i. e., systematically fattening themselves in that the superfluous food 
material, not being combusted, is accumulated ns fat. A poorly chosen diet may, as 
will he thoroughly explained in the chapter on Obesity, also result in that, besides 
a loss of body albumin, on tjie one hand, fat will be accumulated if in the food but 
very little albumin is partaken of, besides much fat and carbohydrates, in such 
cases the organism sustuins a loss in albumin; metaliolisni in general becomes 
impaired, and this gives rise to the fact that but little f.it is decomposed and even- 
tually is even accumulated C«ce Obesity). In other, severer cases of unu'inin, 
however, a more marked decomposition of albumin appears to occur. At least, 
according to the experience of others and my own, a conspicuously high nitrogen and 
urea exaction was found in such eases. It is to be hoped that this question will be 
investigated further by new, exact examinations in metabolism in various stages of 
severe anannins. If, then, ns is likely after what has been mentioned, a marked 
decomposition of albumin occurs, the accumulation of fat in such cases could be 
readily explained. Owing to the marked decomposition of albumin, split products 
derived from substances rich in carbon would become free in large amounts and, as 
these are more readily combustible than the fat of food, the latter, if it is ingested 
in bullident quantity in the nourishment, may be saved, and accumulate as fat. 

Composition of the Blood. — The pale appearance of the patient suggests 
to the physician the examination of the blood of the anseinic.’ We may 
hope, by the microscopic demonstration of morphological changes in the 
blood corpuscles and by the estimation of the amount of haemoglobin, i. e., 
of the material which furnishes the blood with its red colour, to obtain an 
opinion intra vitam regarding the nature and intensity of the disturbance 
of the blood in the individual case. We have all the more reason at once 
to describe the diagnostically important facts which have been developed 
lately in the examination of the blood, as the results of investigation are 
suitable to give us important points regarding the functional, diagnostically 
essential disturbances which arise in anaemia. 
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Amount of Haemoglobin — Number of Erythrocytes. — The estimation of 
the amount of hemoglobin may be easily determined by the use of various 
instruments (▼. Fleischl’s hsemometer — Gowers’s instrument, [Dare’s in- 
strument,] etc.). The haemoglobin is absolutely diminished in the various 
forms of anaemia; it varies, however; in its proportion to the amount of 
the red blood corpuscles. The latter may remain normal in amount in com- 
parison, but may show great diminution of their haemoglobin contents, or 
they may be diminished numerically, without producing a mafked change 
in the haemoglobin contents of the individual erythrocyte ; in fact, in severe 
forms of anaemia there is even usually a relatively increased amount of 
haemoglobin of the erythrocyte, with a simultaneous, enormous decrease in 
the number of the same. 

In general, a onesided decrease of ‘haemoglobin with retention of, or 
but slight decrease in, the number of red blood corpuscles is a sign of a 
mild character of anaemia ; it is especially the character of the blood altera- 
tions in chlorosis and anaemia following blood loss, in which at a certain 
period of blood generation it is fduqd that the number of red blood cells 
has increased more rapidly than the amount of haemoglobin. 

In the so-called secondary anosmias, which are due to other conditions 
occurring in affections characterized by more marked loss of substance and 
blood, the number of red blood cells is diminished, the amount of haemo- 
globin of the individual erythrocyte is, however, slightly, if at all, dimin- 
ished. 

In the severest form of anaunia, finally, the so-called progressive, per- 
nicious anaemia, with an enormous diminution of the number of erythro- 
cytes (to a half, even a quarter, of a million, instead of four to five millions 
per cram., ub is normal), and with a minimal total haemoglobin contents, 
the latter is relatively high as compared with * the number of red blood 
cells (to which fact Laachc especially called attention), i. e., therefore, the 
haemoglobin contents of the individual red blood corpuscle does not appear 
as diminished but, on the contrary, increased. 

But the diagnostic differentiation of the individual forma of anaemia upon the 
baais of the contents of haemoglobin of the erythrocytes is only characteristic in gen- 
eral; exceptions to this rule occur in all forms, so that, therefore, chlorosis is noted 
with a marked diminution in the number of red blood corpuscles, exquisite secondary 
anosmias with unaltered numbers of erythrocytes and a relatively very marked diminu- 
tion of the hasmoglobin contents (in a case of hepatic carcinoma in a man, aged sixty, 
I found no diminution in the number of red blood cells, but a hasmoglobin amount of 
35 per cent), and also pernicious anemias with a more marked decrease in the 
amount of hemoglobin than is in keeping with the number of erythrocytes. 

Changes in the Blood Corpuscles in Anemia. — The microscopical ex- 
amination of the blood shows variations in the size of the individual red 
bl&>d cells (megalocytes and microcytes, see Fig. 67, 3), aqd various forms 
of the same (spindle, pear-shaped, etc. — poikilocytes ; see Fig. 67, 2). 
The microcytes, which for the most part are extremely small and even 
may be pin-point-in size, according to the very usual assumption of to-day, 
represent fragments of the complete red blood cells (" schistocytes," 
jjShrlich), in that the latter scatter into small plaques (similar to drops 
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1, 9, 18. Normal red blood corpuscles. 

2. Poikilocytosis. 

8. Microcyte and macrocyte. 

4, 14. Polycliromatophile red blood cor- 
cles. 

5, 10, 15. Normoblasts. 

6, 7, and 11. Normoblasts with polychro- 
matophile cell Ijody. 

8 a, 8 b, 12. Megaloblasts (largo nuclei, 
polycliromatophile protoplasm). 
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A. Mononuclears. 
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1, 5, 11. Small lymphocytes. 
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2, 7, 8, 13. Large lymphocytes, partly 





with protoplasmic segmentations. 

3, 9. Large mononuclear leucocytes. 
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B. Polynuclear Forms and Myelocytes, 

1-4: Triacid stain. 

5-8 : Eosin-methylen blue “ 

9 and 10: Eosin-luematoxylin “ 

1, 5, 9. Ordinary neurophile polynuclear 

leucocytes. 

2, 6. Polynuclear eosinopliile leucocytes. 
8. Mast coll. 

3. 7, 10. Myelocyte of a neutrophile va- 

riety. 

4. Eosinophile myelocyte. 
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of fat forming into small balls). The process may perhaps be looked 
upon as one of compensation, in that from the deficiency of erythrocytes 
large corpuscles decompose into many small ones which in comparison to 
the former have a larger surface-complex, thus rendering them more fa- 
vourable for combination with oxygen. They occur in all varieties of 
anaemia and are, therefore, not characteristic of any special form, espe- 
cially not of pernicious anaemia, as was supposed at first. The same state- 
ment is true of poikilocysiosis . Although the poikilocytes, which may be 
looked upon as degenerative forms of the red blood cells, are usually met 
with in severe anaemias, yet, exceptionally, they occur also in simple chloro- 
sis, and even then in amounts which are greater than the normally formed 
red blood cells. Of more importance is the property of the red blood cells 
in aiuvmia , which was discovered by Ehrlich, to stain with carious colour- 
ing materials (polycliromatophylia), differing from the normal erythro- 
cyte which stains with but one. The blood corpuscles in this case stain 
with eosinlnematoxylin, not as is usual a pure red, but take on a mixed 
colour, at one time a more violet, at another time a blue-red tint. Ehrlich 
has proven that this behaviour is in connection with degenerative condi- 
tions of the erythrocytes, perhaps dependent upon an impregnation of the 
same with albumin substances, by which they obtain the property to com- 
bine also with nuclear-staining materials (sec Fig. (57, 1, 11, 12, 14). 
Polycliromatophylia of the red blood corpuscles is found especially in 
severe — pernicious — anamiia, also in secondary aiucmias due to the chronic 
loss of blood. 

Especially important, however, is the determination of nuclear-contain- 
ing blood corpuscles in the blood of nnamiics ; we differentiate here, accord- 
ing to Ehrlich, normoblasts and meyaloblasts. The normoblasts (Fig. 67, 
5, 6, 7, 10, 11, 1/5) contain a nucleus surrounded by a ring of haemoglobin 
(rarely more. than one nucleus) and change into the usual non-nucleated 
blood corpuscles in that the nucleus is dissolved, according to others (Rind- 
fleiseli) in that it is desquamated. The authors accepting the last-named 
opinion assume that a nucleus which in this manner passes into the cir- 
culating blood, is again surrounded by protoplasm, and this gradually takes 
up hemoglobin, thus causing new nucleus-containing blood cells to arise. 
The megaloblasts (Fig. 67, 8a, 8b, 12), (twice as large or even still larger 
than the red blood cell), on the other hand, do not desquamate their nu- 
cleus, but gradually resorb it. They are always found in small amounts 
in the blood of anasmics, especially in the severest (pernicious) form of 
ansemia, whereas the normoblasts are found in the milder forms of anaemia, 
as in chlorosis, and, on account of their property to transform into non- 
nucleated blood corpuscles, represent a favourable prognostic sign of the 
beginning regeneration of blood formation. The latter is to be especially 
assumed when, as occurs in cases of pernicious and secondary amemias (not 
in chlorosis), it is observed that suddenly large amounts of normoblasts 
appear simultaneously with numerous white blood corpuscles (and espe- 
cially the usual polynuclear neutrophylic) (von Noorden " blood crises ”). 

As has been mentioned previously (compare p. 773), we observe in the 
adult organism, in the red marrow of the sternum, of the vertebral bodies, 
so 
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etc., besides white cells arid their preliminary stages, nucleus-containing, 
reddish-yellow stained cells, known as tuvmat oblasts, being specially desig- 
nated normoblasts. These latter lose their nucleus in the bone marrow by 
caryolysis and with this change, into the usual red blood disks which under 
normal circumstances, loose, enter the circulating blood. In anaemia, how- 
ever, besides non-nuclear, also nucleus-containing red blood cells, which 
usually remain in the bone marrow, enter the blood, and only then, by 
caryolysis or, perhaps, partly by desquamation, lose their nucleus. Fur- 
ther, however, also the production of normoblasts appears to suiter in 
that, in the severer eases of amcmia, they are not re-formed in sufficient 
amounts, or that mostly only the production of tneyal oblasts occurs and 
the lnematopoiesis is limited lo this process. As the* normoblasts, so 
also do the megaloblasts enter the blood under these pathological con- 
ditions, becoming megalocytes if they there lose their nucleus by resorp- 
tion, i. e., they become large luemoglobin-containing blood disks. If mega lo- 
blasts and megalocytes are found in the blood, this is always a sign of 
severe anosmia, especially when they are met with in large amounts and 
arc constantly present in the blood. In such a ease we are dealing with a 
“pernicious anamia” The normoblasts and especially the megaloblastic 
are only inconstantly met with in the other anamiias, and then are but few 
in number. 

In a sense of compensation, i. e., for the purpose of increasing the area 
of blood formation in the course of aiurmia, the yellow bone marrow 
changes into red in various portions of the bony framework of the body. 
This process, however, is insufficient, in pernicious forms of amemia ; in 
fact, in some eases this change into red marrow is absent entirely, and the 
regenerative power of the hone marrow is completely exhausted. Such 
cases of severe pernicious anannia have been lately described by the name 
of the “aplastic” (Ehrlich) form. As the non-nucleatcd erythrocytes 
which are destroyed arc not replaced by new ones, their number must 
diminish greatly, but also nucleus-containing reds must he absent in the 
blood, as new ones are not formed in sufficient amounts. Also the other 
derivatives of the bone marrow, the leucocytes, must he diminished in 
amount and their primary stages be absent in the blood; but the lympho- 
cytes, which originate in the spleen and the lymph glands, may not lie 
diminished, which gives rise to a change in the proportions of the leuco- 
cytes (see farther on). 

In general, the white corpuscles show various conditions, according to 
the form and severity of the an&unia. Their number is at times increased, 
at others diminished; in the severest form, in pernicious anamiia, as a rule, 
they have been found diminished in number; in contrast to this, they were 
mostly increased in secondary anaunia; and almost constant in anaemia 
which was the result of septic affections and carcinomatous infection; but 
in simple chlorosis the number of leucocytes is about normal. Of more 
importance is the fact that the mixture of leucocytes is a specifically altered 
one in some forms of anamiia. Whereas in most cases of anaemia, most 
pronouncedly in carcinoma, a relative diminution of the polynuclears can 
generally be determined compared with the lymphocytes, there is found , 
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in contrast to this , a decided percentile increase of the leucocytes in per- 
nicious anaemia, compared with the polynuelears, so that the proportion 
of both varieties of leucocytes (instead of the normal, three to one) may 
be one to one, or even may be still further altered in disparagement of the 
poljnuclears. This fact is of great importance in a diagnostic respect, as 
in doubtful cases it facilitates the recognition of pernicious anaemia in gen- 
eral, and especially the differential diagnosis lx»t\veon pernicious amcmiu 
which is accompanied with atony of the mucous membrane of the stomach 
and insufficiency of the gastric-juice secretion, and the nnapmia dependent 
upon gastric carcinoma (Strauss and Hhonslein). 

As a rule, the change of white blood cells in the blood of amemics is 
not important compared with the severe damage of the lurmatopoietic pro- 
cess, in so far as the erythrocyte* are concerned. In my opinion it is very 
largely a question in amcmiu of the action of deleterious substances which 
in the main only influence the production of red blood cells. 

Behaviour of the Blood Plaques. — Regarding tho conduct of the blood plaques in 
the various forms of uiucniiu, nothing of impoitancc has us yet been determined for 
the diagnosis. It is certain tli.it in the blood of some amemics, especially ehlorotics, 
numerous large groups of granules are found, in which the fibrinous net of coagula- 
tion may he seen to originate in the preparation, and which, in my. opinion, may be 
looked upon as blood plaques. 

Coagulability of the Blood. — The coagulability of the blood varies greatly in 
the different foims of amernia. In the mild and in the medium severe forms, sueh as 
chloiosis a ml secondary' nn.-rmia, a tendency to rapid coagulation and thrombus 
formation is undoubted (in the veins of the extremities and in the cerebral sinuses), 
whereas, in contrast to this, in the severest form of anamiin, progressive pernicious 
amernia, the blood is ehaiaelerized by an absence of the tendency to coagulation, so 
that patients afiected with this form of amcmin are liable to bleed very strongly from 
slight wounds. 

The estimation of the specific (parity and ihy residue of the blood shows in 
nmrniicH, in keeping with the loss of hemoglobin, a uniform diminution of the same; 
i. e., we find, instead of the normal figures 10.55 to 10.00 (speeifie gravity) and 21 
to 22 per eent (dry residue), only 10.00 to 10.50 and 12 to 18 per cent; besides, the 
blood of amemics shows a diminished quantity of iron , of, for example, 0.35 per cent 
instead of 0.53 per cent medium value of tho normal blood. (Ircat as the scientific 
value of the last-named investigations of the blood may be in physical and chemical 
respects, they can, at present, be very little utilized in the practical diagnosis of 
Anosmia. 

Of the greatest diagnostic importance arc the consequences of the ana- 
tomical and physiological changes in the blood in amernia, i. e., the func- 
tional disturbances which become more or less prominently manifest in 
the course of this affection. 

Dyspnoea. — One of the most common symptoms is dyspnoea caused by 
the diminution in the number, and the loss of haemoglobin, of the blood 
corpuscles, producing an impairment of the respiratory interehango of 
gases in the blood. As a rule, however, air hunger during rest is but 
scarcely indicated. 

The occurrence of dyspnoea is evidently prevented by compensatory arrangements 
which beeome active in anemia. Hut it is very difiicult to decide what they consist 
in; relatively greater O a combination by the diminished haemoglobin, (arterial blood 
contains normally only as much 0 2 as its haemoglobin can combine) may lie a factor of 
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compensation' and the complete O, combination may be favoured by the decomposition 
of the blood disks into microcytes. Besides, the diminution in the formation of biliary 
colouring mutter and urinary colouring matter prevents the utilization of hemo- 
globin. Examinations of the urine of chlorotics have actually shown a marked 
diminution of urobilin contents, up to the merest traces. 

As soon, however, a* a more marked consumption of O a occurs, which 
is certain to take place in muscular labour, ('specially in marked body move- 
ments, the diHiciilty in taking up oxygen and the more pronounced irrita- 
tion of the respiratory centre by the blood winch lias become poor in O a 
and neb in (H), is noted in the form of deeper, and especially ol* increased, 
respiratory movements, the excursus. 

Muscular Weakness — Lassitude.— A further important symptom of 
amemia is insufficiency of the property of function of the musculature ; 
ameimes tire readily , e\en upon insignificant bodily exertions, and almost 
without exception complain of general lassitude and atony. 

To explain these symptoms in amcmics we must consider certain physiological 
facts, viz., that the blood-containing mu.scle in genet a I is able to pertorm a gi eater 
amount of work than the bloodless muscle; fuitlier that the restitution ot the insta- 
bility of tired muscles is especially assisted by the injection of blood-containing 

Ansemic Disturbances on the Part of the Nervous System. — We now 

come to a subsequent symptom of amemia, which explains the various mor- 
bid phenomena of the condition, the disturbance of nervous irritability. 
The irritability of the nerves depends under normal circumstances upon a 
uniform nutrition and a suflieient supple of blood. As soon as these fun- 
damental conditions for the normal performance of nerve function are in- 
terfered with, the nene irritability declines. This diminution m nerre 
energy is preceded . as a sign of disturbed nutrition and blood supply, by a 
stage of increased irritability of the nervous system. In a clinical respect 
this influence of disturbed nutrition is shown, on the one band, bv increased 
irritability of the nervous system , and, on the other hand, by a rapid tiring 
of the overexerted , stimulated nerves. This condition has, therefore, been 
given the. suitable name ol “ irritable weakness " ; if is a characteristic at- 
tribute of the nerve activity in amcmics and the source of various disturb- 
ances in the nervous organism of the same To this an* due the neuralgias, 
the cephalalgia, the pain in the hack, the gastralgia, the nervous dyspepsia, 
the neurasthenia and hysteria, the abnormal irritability in the region of the 
combined sensation s ( which see) (manifesting itself by disgust and bu- 
limia, satiation, perverse desires, etc.) and certain disturbances in the 
psychical sphere (conditions of exalted moods, of crying', apathy, etc.). 
Further, also, tlu* phenomena of abnormal reaction of the vaso-motor nerv- 
ous system belong here (morbid blushing and pallor of the skin, trophic 
disturbances in the hair and nails, polyuria), of the nerves of special senses 
(tinnitus auriiim, being sensitive to bright light, noises, etc.). The in- 
crease of reflex irritability which is combined with amemia, the tendency 
to spasms, which in women and especially in children (“ hydrocephaloid ") 
may increase to eclampsia, are also the results of the increased nervous 
irritability, whereas the decrease of nervous energy, which is very apt to 
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occur, may, on the other hand, show itself in the form of pa rest's, etc. In 
some cases, in the course of severe amemias, tahetiform symptoms and, 
later, paralytic phenomena were observed, to which degenerative processes 
in various column systems were found to correspond post mortem. Among 
the most frequent phenomena depending upon amenna are the symptoms 
of ai.ieinia of the brain (see p. 700), especially the attacks of faintimj. 
These are the result of the insutlicient cerebral nutrition and tlow of blood, 
and tin* function of the brain may lx* suddenly and momentarily suspended 
by the weakness of the cardiac activity This latter condition also mani- 
fests itself m other changes in tin* circulaton apparatus, which may be 
partly physica 1 ly demonstrable. 

Anaemic Symptoms on the Part of the Circulation.— 1 The size of the 
heart , as a rule, is not altered. Dilatation may Ik* determined in some few 
cases, which is due to the poor nourishment and the fatigue of the heart 
muscles: in other, hut \erv rare, cases — I have ne\er seen such cases in 
mv experience — h\ pcrtropln of tin* left xciitricle max he found, which is 
said to he due to a congenital hypoplasia of the arterial vascular appara- 
tus. Ven commonly accidental “ amennc " murmurs are heard on auscul- 
tation ; they are (compare Amende Murmurs) less mtciM*. as a rule, than 
those which arc 1 due to \ul\ular lesums, they are soft, blowing, and stilli- 
ciently plainly heard during the sxstolc and especiallx loud over the punc- 
tual maximum of the pulmonan arterv. They are e.-pe< mlh distinguished 
from endocardial, respc ctiveh myocardial, murmurs in that their intensity 
xanes at certain times, and, further, h\ pertrophv of the heart as well a* an 
accentuation of the second pulmonic sound are absent The murmur is 
heard only at the pulmonary arlen or, at least, is most intense then*. 

Anaemic Cardiac Murmurs— Explanation of their Origin. — -To account for tin* 
production of itcndnitul. icspudii t lit anomie. miniums in a sat ist.ict oiv manlier, 
gives use to ccitain diMicultics All explanations, winch, as is listialh the case, 
ascribe them to a weakness of the \al\ulai appaiatus ot the mitral \ahe, are, in my 
opinion. licit sustainable In this ease a cause nt the* production of murmur would 
have to depend upon a icl.tlixc insufficiency of the initial xahe, hut this itself would 
neeessaiilv ha\c to appeal, with othci physical consecpieiiecs. in tlie clinical picture, 
which in fact does no t ocelli, .is a mle at least I theiefore place the area of pro- 
duction of the lnuiniiir at the base ot the li»»ait, at which the lnuimur is most dis- 
tinctly lien id, i. e., in the beginning of the huge vessels, especially of the pulmonary 
aitcry. In that the wivll of the latter, in aniemie conditions, is in an atonic condi- 
tion it dilates more maikcdh in the systolic pressing in ot the blood than under 
normal circumstances; by this dilatation, isoelnonoiis with the systole, of the begin- 
ning of the pulmonary aitcry, the conditions for the pioduction of the lmirmui are 
given Anothci explanation of the occiinonco of this miirniur is given by K. (frigid, 
who believes the cause of the pioduction of the murmur to consist in Jlio slighter 
pressure in the aoita and pulinomuy artery (compared with the rvlnhechf strong 
ventricular pressure). This is to prevent the closure of the semilunar vuhes in the 
first part of the systole, in the so-called closure period, gning rise to the production 
of a murmur at the base of the heart, the area of physiological stenosis.” 

Not always do aiiicmic murmurs exist without simultaneous changes m the size 
of the heart being demonstrable. On the contrary, it is not so rare in nmpinics to 
find an increase of cardiac d illness (to the light lip to the right sternal Inmlcr and 
even beyond) This need not, however, be dependent upon an increase m the size 
of the heart, as- lias lately been emphasized by various authorities, but may be due to 
a more marked exposure of the heart, in that, in consequence of the superficial respi- 
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ration in the amende patient, the borders of the lungs retract. The high position 
of the diaphragm, respectively of the lower border of the lungs, and the high posi- 
tion of the impulse of the heart in the fourth intercostal space, favour this view. 
Apart from this more marked exposure of the heart, which may simulate a dilatation, 
there will remain eases in which an actual enlargement of the heart in umcmics occurs 
and an accentuation of the second pulmonary sound can be determined besides the 
systolic murmur. The murmur in general is weak, varies in intensity according to 
the temporarily stronger contraction of the valve muscles, and may even be absent 
entirely at times . In such cases we are dealing with a relative insufficiency of the 
mitral valve with its consequences, which is diagnosticated accoiding to the signs 
previously described, i. e., can be differentiated without difficulty from those cases in 
which pure functional annunic murmurs me present. 

Venous Murmurs. — The antnmc cardiac murmurs arc almost exclusively systolic 
in time ; if in very rare cases a diastolic mm mar is lound, this is a transmitted 
venous murmur (compare Venous JVIurmurs), therefore has actually nothing to do 
with a genuine amende murmur. The auscultation of the reins of umrmics may 
show murmurs, as a rule, which are audible most constantly and most intensely as 
uninterruptedly persisting hums mer the bulb of the jugular vein (nun's murmur). 
A satisfactory explanation for the origin of the same I cannot give: they are not 
diagnostically important, because they also occur in healthy persons, although much 
more rarely. 

Condition of the Pulse. — As already remarked, the energy <>f the* heart 
is weakened in amvinin; in se\ ere eases the heart muscle becomes fatty (at 
autopsy the musculature appears yellow, speckled or hb tiger-spotted "). Ac- 
cordingly, in such cases the impulse is weak, the heart sounds feeble and 
the pulse small ; in other cases, on the contrary, the pulse wave is large, 
simultaneously the pulse is exquisitely dicrotic. These are alterations in 
the condition of the pulse which point to the fact that, in consequence of 
the diminished tone of the vascular wall, the resistance to the hlood wave 
which streams into the arteries is slighter than normal; this also is in 
connection with the capillary pulse and the crural double sound in amemies. 

The occurrence of the crural double sound is explained in the manner that, in 
spite of the diminution of arterial blood pressure which is found in aimnics, the 
‘'pulse wave is still sufficiently great to change the abnormally weak tension of the 
arterial w T all into a relatively strong, abrupt one, giving rise to the production of 
tone; during the systole this oecuis by the piimary wave, during the diastole as the 
so-called recoil wave. 

Tlic pulse in amrmies is usually accelerated (SO to 100 and 11101c pci minute) ; 
why this is so is not easy of explanation. From the diminution in blood pressure wc 
should expect a diminished frequency of the pulse. However, it must not be for- 
gotten that the pulse frequency is dependent, upon various factors, and that the 
slowing of the same, which might be supposed in one direction, is compensated for by 
the action of other factors, and may even be changed into the contrary condition. 
Such a factor, which would prevent the slowing of the pulse in the present instance, 
increasing the rapidity of it, is the influence of the vagus centre upon the pulse fre- 
quency. In that this centre is poorly nourished in amcinia and, by tlic diminution 
in tl»e blood pressuie occurring therein, is subject to a lessened mechanical stimula- 
tion, a diminution of the tonus -within the centre occurs, giving rise to a curbing of 
the cardiac activity by the vagus fibres, thus accelerating the rapidity of the pulse. 
The latter inay even be increased in case, by an abrupt rising of the patient, the 
gravity interferes with the flow of the arterial blood to the brain — a fact which can 
lie proved at any time. But there may also lie a reason in the heart itself for the 
increase in the pulse frequency, in that the increased irritability of the nerves in 
general also reaches the cardiac nerves in amentia. 
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Cardiac Palpitation.— In favour of this would be the sensation of cardiac j>a1 pi- 
ta tion which is frequently combined with increased pulse frequency; both may be 
referred to some marked irritability of the cardiac ganglia (see Cardiac Neuroses). 

Temperature Conditions.— Ch ill iness in tin? anamiic is diu* to the de- 
ficient circulation in the skin; rarely do actual chills occur, i. e., involun- 
tary muscular movements, which may possibly result in an increase of the 
production of heat in the sense of a regulation of the latter. Especially 
frequent are the complaints of the patient regarding cold feet and hands, 
slight “ numbness " of the fingers. The temperature , taken in the rectum, 
m the majority of cases shows normal conditions, between 98" and 09.5° F. ; 
on the other hand, it is certain that occasionally “ febrile " temperatures, 
for which only the amentia itself may be held accountable, are observed. It 
it almost universally assumed that tills "aiuemic fever" only occurs in the 
severe forms of amemia. According to my experience, this is not quite cor- 
rect, as slight rises of temperature, between 100° and 101° F„ also occur in 
chlorosis, although \ery rarely, and the most minute examination reveals 
no other cause for the lever than the chlorosis itself. With the assumption 
that the soime of the fever in amemia w due to the poor regulation of heat 
by the exhausted nervous system, not much is gained for tin* understanding 
of the conspicuous facts. 

Disturbances of Secretion. — On account of the faulty supply of (lie 
blood, the activity of the secretory organs, above all of the gastric glands 
and of the kidneys, suiTers. 

Gastric Disturbances. — In a certain number of cases, as might a priori 
be expected, it is a question in amemia of a diminution of gastric- juice se- 
cretion . especially of the acid, subacidity of tin* gastric juice being present. 
In other cases, and this appears to be the majority, the contrary, super- 
acidity, is found. 

This apparent contradiction, that an organ poorly supplied with blood develops 
ail excessive activity, in regard to its secretion, can easily be explained in that the 
greater irritability of the nervous nj stein produced by aiuemia also shows itself in 
the sphere oi the gastric nerves as a neurosis of secretion, in the fonn ot a morbid, 
excessive sccietion of gastric juice. At all events, dyspeptic phenomena uie among 
the most usual symptoms ot aiuemi'i, and, after the determination of the condition of 
secretion of the ailected stomach, an explanation of tin* prevailing disturbance of 
lunetion of the stomach should be attempted in this sense. It need scarcely he men- 
tioned that, as a result of acidity, chronic gustrie catarrh develops, and, on the other 
hand, oil account of the existence of superacidity, gastric ulcer may develop; this 
complication may often give rise to diilicultics in the diagnosis in respect to the 
question which atrcction is primary in the individual case. 

A pathological ridding of the gastric walls may be in connection with 
the early gastrcctasis which occurs in a'memia, viz, gastric atony. How- 
ever, according to the existing reports of investigations, no certain opinion 
is as yet possible regarding this sequel of amemia. The former assumption, 
according to which gastric atony, respectively gastroptosis, could lie deter- 
mined in 80 and more per cent of chlorotics, has turned out to be too sweep- 
ing; especially was it but rarely possible to determine a diminution of the 
motor power of the stomach after test meals. 
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Urinary Changes. — The function of the kidneys, under the influence of 
anaemia, is altered in various ways. The colour of the urine is conspicu- 
ously light, which is not to he wondered at on account of the derivation of 
the colouring matter of the urine from haemoglobin. The amount of urine 
varies; marked polyuria is rare. The specific gravity also varies; usually 
it is diminished ; in rare cases, (‘specially in the severe forms, it is relatively 
high on account of the* previously mentioned, increased excretion of urea. 
The nitrogen respeetneh urea rrcrelion in the mild forms of amemia re- 
mains within normal hounds; only in the severe (the secondary and per- 
nicious) forms is it occasionally increased. Admixtures of albumin in the 
urine in mild cases of amemia arc rare, frequent, however, in the severe 
amemias; also albunimo'uma is said to occur in cases of severe amemia. 

Albuminuria. — The cause of albuminuria is pnncipally due, in my opinion, to 
the poor 11 ut i it ion «f the renal epithelium, especially of the glomerular epithelium. 
If nlhumiiiuiia, in spite of this, is absent in most eases of amemia, this may bo 
explained in that this damage of the epi+liehuin by the absence of oxygen, as a rule, 
does not take on such marked dimensions that the propci ty to retain albumin is lost 
thereby, hut l.itlici that the activity lias only transitoi ily become weakened and 
occasionally permits albumin to be present in the urine, if ut the same time the fac- 
tors that iavoui the picscncc of albumin, such as bodily exertion, etc., are active. 
Casts, apait fioni In aline casts, aie not present in the albuminous mine unless a 
nephritis is the cause of the condition; blood, however, has been demonstrated in the 
urine, piobnbly as the icsult of the li.rinnrrhuges in the urinary passages. That the 
last-named condition may oceui in tin* couise of amemia is easily undei-dood, as 
amemia in general piedispnses to bsemoi l liages in the \auous organs ot the body, a 
fact to which we shall lefer in detail later on 

(Edema, Haemorrhages.— The iusiilliciriic\ of nut i it ion (eventually fatty degen- 
eration) of the vasciilai walls, lcsulting fioni the deteriorated condition of the blood, 
gives rise either to tuft inti oi to .spun laic tins ha man ha yes which may occur in the 
tissues or also in the surfaces of tin* body. Such hnunorrhages arc met with, besides 
in the letina, especially in the gums, in the skin (as purpura), in the muscles, in 
the meninges; the tendency to hemorrhages is iuitlicr shown in nosebleed, profuse 
menstiuat ion, etc. The ha mui i hay cm me in y racial a sign of seme a amnia , hut, 
accord \ny to my c.rpnwnce, Huy may cirn occur , and hr eery profuse , also in the 
mildest I onus of amnnut , i. r., rh lot os is , tlicrcfoic, licit hoi in a diagnostic nor in a 
prognostic icspect d.ne their unpoit.iticc he exaggerated Although, as has been 
mentioned, menstruation occasionally occurs profusely, much moie frequently the 
How' is sparse or may he absent altogether; with this voiy usually leiicorrluea is 
present. 

Enlargement of the Spleen. — In a small number of cases of amrniia moderate 
enlargement of the spleen may be demonstrated , in the eases observed by me clin- 
ically the spleen was palpable in about 1(1 per cent (71 in 134 eases). It appears 
certain that the enlargement ot the spleen in nmciniu is not accidental but is in 
close relation with the malady, e\on if I am not jet in a position to explain it. In 
a practical connection 1 have made the observation that the cases of amemia, and 
chlorosis, in which the enlargement of the spleen could be recognised, oiler espe- 
cially favourable therapeutic chances by the simultaneous administration of quinine 
and i**on, more favourable, as 1 believe, than cases of chlorosis that are not accompa- 
nied with enlargement of the spleen and which were treated with iron alone. 

Condition of the Eyes in Anaemia. — Characteristic changes in a diagnostic re- 
spert are given filially # by the usual changes in aiitrmia : If amrinia has occurred 
suddenly by a more oi less plentiful blood loss, a marked diminution in the sense of 
sight occurs, ns a rule, blindness. Ophtimlmoscopienlly the vessels, especially the 
arteries, appear poorly filled, the optic-nerve papilla is pale, besides slightly turbid, 
as well as the adjoining retina ; more and more an atrophy of the optic-nerve papilla 
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develops. In chronic anermia most frequently a tortuoiLS and diffused condition of 
the venous vessels of the retina appears, here and there also a more marked dilata- 
tion of the arterial as well as of the venous retinal vessels, combined with a less 
dark colour of the venous blood (deficiency of hemoglobin ) . Randy are small retinal 
haemorrhages noted, fn secondary aturmxa the arterial vessels are poorly tilled and 
narrowed; the column of blood is light red in colour. The veins are less filled than 
normally, frequently showing in individual poitions a coarser branching, the blood 
column is engorged and of a deep dark-red colour. Corresponding to these areas 
the retina is to a great extent dimmed to a yellowish or whitish-giay colour, lurmor- 
rhages being present throughout; without doubt this is due to a thrombus formation. 
A very pale, tuibid appearance of the optic-neivo papilla is conspicuous at the same 
time. In pnnwioua aturmia lucmoirhages are found in the immediate neighbourhood 
of the optic-ncive papilla, being plentiful, ns a rule, though not of marked extent. 
Frequently a lighter, 1 eddish-green area is noted in the midst ot a lnrinorrhagc. The 
arteries are narrow, the veins markedly toituous, the blood column in the hitter is 
of a deep dark-red colour, and in some aieas it appears as being thiombosed The 
optic-ncive papilla and the id inn appear to a gi eater or less extent tui bid. also the 
macula, which may be permeated by luemorihages, even gi\iug lise to the patho- 
logical pictuic of so-called ictinitis albiiminuiica 


Diagnosis of Primary and Secondary Anaemias. — After the diagnosis of 
ana'inia lias been determined upon the basis of the phenomena just de- 
scribed, the question suggests itself, winch is usually more difficult to solve, 
as to the causation of the alTeetion ; there is to he decided, furtlier, whether 
in the individual ease a primary, ail “ idiopathic" or a secondary nnamna 
is present. Practically the latter may lie excluded at first, i. e, we deter- 
mine by minute m\ estimation of Ihe individual organs and of the secretions 
whether changes are present anywhere which are acknowledged!) in connec- 
tion with a marked disturbance of mot a hoi ism, especial lv with a greater 
destruction of the blood To he considered, above all, ate malignant dis- 
ease, diabetes mellitiw, Bright's disease, exhaustive diarrluoas, a prolonged 
and weakening puerperal period, phthisis pulmomiin, in general long-last- 
ing febrile conditions and diseases winch run their <ourse with severe blood 
loss. Especially is there also to he considered the presence* of chrome in- 
toxications and infections (mercury, lead and arsenic poisoning; of long- 
lasting malarial and syphilitic infections, etc.), and it should he observed 
whether or not milder affections of the gastro-intcstinal tract, wliieli, on 
account of their long duration, produce deleterious affections of the diges- 
tive organs (gastro-mtestmal catarrh, atrophy of the mucous membrane), 
which impair the blood formation by a faulty assimilation and by disturb- 
ance of the nourishment. The fn a cal evacuations are to he especially inves- 
tigated in doubtful eases, for the presence of the anchylostomum or for 
eggs of this parasite (a relatively frequent cause of severe aiuemiu). Why 
the presence of a tapeworm in one ease gives rise to severe aiucmic condi- 
tions and in other eases all such symptoms are absent, has not yet been 
made clear. I do not regard it as necessary to enter more minutely into 
the aetiology of secondary, symptomatic a mem i a ; only it shall be especially 
emphasized that the most important rule for the diagnosis of anaemia is, 
only then to assume a primary un&nnia if none of the causes which give 
rise to an impoverished condition of the body regarding the constituents 
of the blood, is present as an underlying condition — a rule to which it is 
51 
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also well to adhere in the interest of the therapy. The blood findings as 
such, as we have seen, give no absolutely decisive explanation regarding the 
secondary nature of the anaunia ; in general , there is a diminution in the 
number of the erythrocytes in secondary anaemias, with slight reduction of 
their haemoglobin contents, and an increase of the white blood corpuscles. 
As we have seen, only the positive finding that a well-developed leucocytosis 
is present, besides a diminution of lltr erythrocytes , may be utilized in the 
diagnosis of secondary amemia. The absence of leucocytosis in the individ- 
ual case does not exclude the presence of secondary amemia, as, although 
relatively rarely, cases occur in which no increase of the leucocytes can be 
noted. 

Diagnosis of Individual Forms of Primary Anaemia. — If the anaemia, 
after excluding the secondary nature of the affection, has been determined 
as primary, the question must now be decided which variety of primary 
anaemia is present, a question which is especially important in a prognostic 
respect. To separate the mild form from the severe by the symptoms, is 
very frequently, at least in certain stages of the disease, quite impossible. 
It is true, retinal haemorrhages, continued fever, and dropsy occur to a 
marked extent only in the severe, so-called “ pernicious '' form of ansemia. 
But none of these symptoms, which are considered partly to he almost 
pathognomonic, is exclusively peculiar to pernicious amemia, even if they 
(as well as the waxlikc, pale appearanee, in short an increase of one or the 
other subsequent phenomena of amrniia ad maximum) give rise to the sus- 
picion that we are dealing with the pernicious form. Only the results of 
careful examinations give a firm support to the diagnosis: The presence of 
poikilocytes and polychromatophilie red blood corpuscles, hut, still more, 
the presence of megaloeytos and of numerous nucleated red blood corpus- 
cles, especially of megaloblasts. 

None of these abnormal blood constituents is absolutely pathogno- 
monic of pernicious amemia . Only the amount and constancy with which 
they are found in the individual case, decide the pernicious character of 
the anamiia. The severe nature of the special case may under sonic cir- 
cumstances be deduced also from the number of the erythrocytes; the 
number of the erythrocytes is occasionally so enormously diminished in 
pernicious amemia, that the diagnosis of chlorosis may he excluded without 
difficulty. Whereas counts of less than one half million per cnim. wore 
found in the former, in chlorosis the number of the red blood corpuscles 
is either entirely normal or rarely falls, not even in severe eases, below 
three millions. As the number of red blood corpuscles, so also are the 
leucocytes quite normal, as a rule, in chlorosis . The polynuclear leucocytes 
are by no means diminished, and the lymphocytes, on the other hand, not 
increased. If a conspicuous relative increase of lymphocytes is present, 
this may be utilized in diagnosis in favour of the presence of pernicious 
anaemia. 

[Colour Index. | — Of great importance is, further, the observation of the 
amount of hnmoglobin of the blood in proportion to the number of ery- 
throcytes. This, in chlorosis, is diminished without exception , usually to a 
conspicuous degree, compared to the number of erythrocytes ; in pernicious 
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antemia, however, the hemoglobin contents of the erythrocytes, although 
absolutely much reduced, yet relatively, i. c., in comparison to the number 
of erythrocytes, it is often high, so that individual erythrocytes are abnor- 
mally rich in haemoglobin. 

Finally, the observation of the atiology of the special case of primary antemia 
occasionally gives the key to the diagnosis. 

Atiology Chloiosis is il disease of development especially of the female sex , in 
connection with a weakness of the constitution and especially of the luemutopoietic 
organs. The disease may even attain its full development in childhood, usually, how- 
ever, at the time of puberty, from the twelfth year on (up to the lirst half of the 
third decade). Why in this period of life only the formation of blood, particularly 
of lurmoglohin, suffers, has not been determined. Probably it is due to a condition of 
exhaustion in connection with excessively increased growth and foi illative processes 
which only occur during the time of puberty. That the production of chlorosis may 
be favoured by deleterious auxiliary causes acting upon mctnlxilism, such as loss of 
sleep, bodily overexertion, eaily pregnancies, bad nutrition, faulty hygiene, etc., is 
self-evident. 

The anaunias which occur in the second half of the second decade, provided they 
are not secondary, aie as a rule of a severe character. 'The therapeutic use of iron, 
in contrast to the cases ot chlorosis, has rarely a favourable influence on the course 
of the affection, which, on the otliei hand, often shows an exquisitely progressive 
diameter and then almost always tci minutes unfavourably (“ pernicious ” aiurmia). 
Whereas chloiosis almost exclusively occurs in the female (rarely ivlso in cases of 
w r enklv, effeminate \oung men), severe pernicious aiurmia is not at all rare in men 
(my own expei ience lcgurding this disease, for example, has been more with men than 
with women), although it is eeitnin, on the other hand, that it shows a .special pref- 
erence to follow upon piegn.uirirs and the puerperium. It has been determined as 
certain, full her, that the appeamnee of the disease geographically is unequally dis- 
tributed, i.e., in certain cities and countries (for instance, Switzerland, France, 
Scandinavia), it is unquestionably more frequent than in others. The secondary 
causes which lia\o been described as causing chlorosis are also active in progressive 
aiurmia; they are, howevei, by no means the original causes of primary severe ansr- 
mia, as little as se\ere digestive disturbances, toxiue-pioducing (?) helminthes or 
certain diseases which go hand in hand with distiu bailees of metabolism, etc. For 
some eases of pernicious amrinia it is impossible to find an adiological support; in 
others we note the appearance of deleterious causes producing the disease, of which 
we know’ that they give rise to secondary ameniia. Why in one case* they should be ot 
a harmless charnetei and in another give rise to a pernicious disease which .pro- 
gressively leads to a fatal termination, is undetermined. 

In my opinion il is principally a question in diseases of the blood, 
which kind of twxa influences the blood-forming process, and upon this it 
depends which changes appear in the clinical picture ofthc blood. 

1. If the damaging cause in the main affects the red blood corpuscles , 
there results the usual “anaemia” in which the erythrocytes, in regard to 
number, form, maturity and amount of haemoglobin, more or less deviate 
markedly from normal conditions; whereas the white blood corpuscles are 
only secondarily, and especially numerically, altered. 

2. If the lioxa in the main affects the white blood cells , and if, above 
all, their number is increased, the disease of the blood shows itself in the 
form of leucaemia. 

3. If the damaging agent affects all constituents of the blood, there 
arise disease's of the blood with complete suspension of blood formation, 
with changes in the number and form of the white and red blood corpus- 
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clou ; blood affections arise which may be looked upon as transitional and 
mixed forms of pernicious amvinis and leucaemia. . If we adhere to the 
usual classification of anannia or leucaemia, it is difficult to place individ- 
ual cases of this third category into the framework of ansemia or leucaemia. 
I regard it more proper, therefore, to describe them especially and desig- 
nate them by a particular name, such as u loueanarmia.” Before we pro- 
ceed to the description of then* cases, which, as yet, are not well known, we 
must first discuss the second \ariety of blood affections, l cunt in ia. 

LEUC>EM1A 

The symptom which primarily determines the diagnosis of leucaMiiia is 
the increase of leucocytes in (he blond 

Composition of the Blood. — The microscopic examination of a drop of 
blood obtained by puncture or incision in the tip of the linger, reveals, in 
cases of leucamna of high grade, without more exact examination, the ab- 
normal increase in the white blood corpuscles. A count of the latter in 
comparison to the number of erythrocytes is absolutely necessary in less 
markedly developed cases. Whereas normally an average of N,()()() leu- 
cocytes (in children somewhat more, 9,000 to 10,000) is contained in a 
cubic millimetre of the blood taken from the veins, i. e., for 000 erythro- 
cytes one white cell is present, the number of leucoc\tcs may increase so in 
leuciemia that the proportion is l to 50, 1 to 10, yes, eve*' ! to 2, or the red 
and white blood corpuscles may even be present in similar amounts in the 
blood. 

Erythrocytes. — Besides the increase of the white cells in some forms of leucaemia, 
no noteworthy change in the crythinrytcs , either in iiunihei oi appearance, occurs; 
aft a tule, liouvrn\ they arc dr ct catted in tiumhcis to about one halt of the normal 
mid bolow\ similar to conditions m seveic amentia* In general the number of ci\ tin o 
evtes deei eases in proportion to the increase ill the number of white blood cor- 
puscles. However, the numerical condition of the cnthiocytcs in lcucirmia is more 
of a secondary consideiation, and the determination of the affection finally depends 
primarily upon the white blood coipuseles. it. m cases of amrmia. the number oi 
red blood coipuseles has become m.ukcdly diminished, hut the pioduction ol white 
has remained noimal, it may occur that the pioportion of the white cells to the red 
ones is niaikedly changed, 1 to 25, etc, without leueauuia being present at all; for 
example, in eases of pernicious amcmia with a diminution of the eiythiocvtes to 
250,000 to the cubic millimetre, in a normal condition of tbe white blood cells 
(8,000) tbe pioportion would be about 1 to .*10, and still no lcucirmia would be pres- 
ent. t’nder all circumstances, howc\cr, leucaMiiia is to lie assumed if the propor- 
tion falls below* 1 to 20, in that these figures can only occur if, besides the decrease 
in tbe number ot tbe led blood corpuscles as a result of amentia (even in the most 
excessive diminution of the same, obsoived until to-day in eases of pernicious ame- 
mia), the number of leueoe>tes is absolutely increased at tbe same time. Besides the 
diminution of the number of red blood corpuscles, the blood also contains, as a rule, 
nucleated red blood corpuscles in the form of normoblasts, more rarely mega loblasts 
or transitional foims between both of these. The amount of lurmoqlobin in the blood 
in leucirmin is also diminished, hut the colouring of the individual (abnormally 
decreased in numbers) corpuscles need not lie diminished. An increase in the blood 
plaques has also been observed upon several occasions 

Whereas in eases of extraordinary increase of the white blood corpus- 
cles the diagnosis of leucaMiiia can be made without further consideration, 



LEUCAEMIA 


791 


in questionable eases the appearance of the latter affection can only be de- 
termined by an exact microscopical examination of the morphological com- 
position of the leucocytes. 

As 1ms been mentioned previously (see p. 774), the normal blood contains partly 
mononuclear \\ Hite blood cells (lymphocytes, large mononuclears), partly polynu- 
clear leucocytes ( ncutropliile. eosinophile and basophilic polynuclear cells). The 
mononucleai cells may he further differentiated from the polynuclear in that they 
contain a non-gianular, basophil icallv reacting, protoplasm mass, whereas the proto- 
plasm of polynuclear cells is almost alwrys neutrophilic, eventually eosinophilic, in 
reaction, but, abo\e all, with linei or coarser granules. Besides, the polynuclear 
cells are further characterized by their great amoeboid movahihty , which gives them 
the propel ty of emigrating from the hone marrow* and from the vessels to a marked 
extent. 

Regarding the formation of the white blood corpuscles, we know that the poly - 
mtelears m the bone munon oiiginate fiom mononucleai cells, the inyeloeiftes (see 
Kig. 00, U, 1, 7, 10), that their protoplasm is gianulai and reacts neutiophilically or 
eosinophilically. In that the originally round nucleus becomes sinuate and seg- 
ments, the lespcetive neutrophilic oi eosinophilic myelocyte becomes the neutrophilic 
or eosinophilic polymorphonuclear or pohnueleai leucocyte. These matured cell 
ionns me capable ot entci ing the en culat mg blood, wheicas the pi imaiy stages of the 
same, the myelocittes (like the primary stages of the erythrocytes, the nucleated 
hirmutoblasts ) , remain m the bone mnuow until they aie matured and on this 
account me nonnally absent in the blood 

Leucocytes are seldom formed in the spleen and lymph glands in normal condi- 
tions, these oigans are rather the irqions of [at motion for the lymphocytes. Re- 
sides, the assumption that the It ueoeytes are only pioduerd m the bone man air, the 
tymphoentis foi the most pm t suleh / in the h/niph glands , is only eo met in geneial . 
Because, on the one hand, typical niyolocy ten which were introduced with the blood 
cun cut and which me capable of furthci foimation into polynuclear leucocytes, are 
now and then found in the spleen and lymph glands, and. on the other hand, small 
quantifies ol lymphocytes aie met with in the bone inaiiow. which may partly *be 
looked upon as having uandcied theie. but which partly, as lias lately been assumed 
to be certain, may” lime been foi tiled in the bone marrow*. But, at all events, the 
production of the polynuclear cells in flic spleen and in the Ivmph glands, that of 
the lymphocytes in the hone mnnnw. oeeuis under noimnl eiieumstanees in a very 
seeondmv measine, eoinpaied to the tnimation of the polynuclear cells in the hone 
marrow - and ot the lymphocytes in the spleen and lymph glands. 

What is particularly conspicuous in t lie* microscopic examination of 
Icucivmic blood, besides the increase in tin* colourless cells, is that in a 
number of cases, and these an 1 by far tin* most frequent, tin* polynuclear 
cells are in great majority; in other case's, however, the lymphocytes form 
the greater number, and that tins type of blood alteration persists during 
the entire course of the illness We therefore quite properly differentiate 
iwo different varieties of leuciemia. 1 

1. Lymphocyte leuarmia . 

53. Leucocyte leucivmin. 

As the source of the lymphocytes, as ha* been mentioned, is found in 
the spleen and the lymph glands, and that of l^ 1 leucocytes in the bone 

1 In some eases the leucocytes and lymphocytes are absolutely increased, but in 
the manner that neither of the two forms of blood cells arc specially' dominating in 
the microscopic picture; such eases may he designated mixed forms of leucocyte and 
lymphocyto leuctrmia. 
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marrow, the usually chosen designations of lymphatic leucaemia (lym- 
plmmiia),' myelogenous leucaemia (myelamiia) could* be selected for these 
two basic forms of leucaemia. However, it must not be forgotten that in 
leucocyte leucaemia, the myelogenous origin of which no one doubts, "not only 
in the bone marrow, but also in the lymph glands, myelocytes are found, 
which have not wandered in at all, but which are produced in excessive 
amounts; and, vice versa , as the bone marrow normally produces typical 
lymphocytes, the lympliaunia of myelogenous origin may arise by these 
proliferative changes. In fact, there arc rare <ascs of lymphocyte Icu- 
efrmia without enlargement of the spleen and lymph glands with lymph- 
adenoid changes of the bone marrow , so that the cells of the latter are 
prominently lymphocytes. Almost exclusively lymphocytes were found in 
the blood in such cases (90 per cent and over), but few polvnuclears and, 
besides, nucleus-containing red blood cells, showing their origin from 
lymphocytes of the bone marrow, and also normoblasts and megaloblasts 
in small numbers. The old opinion of Neumann, the reformer of our 
knowledge regarding blood formation, that for the origin of every leu- 
camiia, of the leucocyte as well as of the lymphocyte forms, a disease of 
the bone marrow is necessary, corresponds with this condition. However, 
it seems to me to be going too far if we look upon the markedly developed 
hyperplasias of the spleen and lymph glands as insignificant, which are so 
generally noted in lyinplianannia, as these organs are unquestionably, under 
normal conditions, the main points of formation of the lymphocytes. I 
believe, to prevent misunderstanding in designating the two chief varieties, 
i. e., not exclusively to connect the name of the respective leucaemia va- 
riety with the affection of a distinct organ, it would be well to adhere to 
the diagnosis of lymphocyte leacwnna or of leucocyte leucwmia . 

In the* blood at the autopsy, or upon long .standing of the blood of leucirmicH, 
Charcot crystals are found whieh usually occur within the leucocyte and particularly 
in the eosinophilic polynuclear cells. Their relation to tin* last-named cells has 
lately been determined beyond doubt, so that wo may su\ : \Ylieie\er eosinophilc cells 
are present in large amounts, C’harcot crystals aic also found. This at once makes 
it dear that they are absent in lymphocyte lciicamiia. and, on the other hand, that 
the crystals may Ik* found, besides in lymphocyte leuca*niia. in all kinds of diseases 
in whieh eosinophiles occur in large amounts, such as nasal polypi, bronchial asthma, 
etc. The demonstration of Charcot crystals is, therefore, by no means pathognomonic 
of lcucanuiu, all the less so »h they art* also found in no'mnl bone marrow, which is 
not to be wondered at. 

In comparison to the results of the microscopic examination of the 
blood, all the other morbid phenomena of leucamiia, even if in the individ- 
ual case they greatly assist the diagnosis, arc of decidedly subordinate im- 
portance. There are cases, as has already been mentioned, of leucaemia in 
whieh, besides the alteration in the blood and the symptoms in connection 
witli it, of anaemia, all other objectively demonstrable morbid phenomena 
are absent, and the diagnosis must be made almost entirely from the blood 
findings! These are, however, under all circumstances, as will be shown 
farther on, rare, exceptional cases; the rule is that the most varied organs, 
especially those in connection with blood formation, suffer marked changes 
which may be demonstrated by physical examination. 
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The Spleen in Leucaemia. — In this connection particularly the enlarge- 
ment of the spleen is to be mentioned, which is present in the majority of 
cases of leucaemia. The size of the splenic tumour is usually a very con- 
siderable one; it reaches to the median line and beyond, downward to the 
hypogastric region, and, on account of the sharp indented margin 3 the 
direction of the growth of the tumour , especially its plain origin over the 
left hypoehondrium, there is rarely muse to doubt that we arc 1 dealing 
with a tumour of the spleen. The diagnosis may become diflicult if, as in 
one of my cases, the large spleen turns so that the lulus appears at the top. 
The consistence of the splenic tumour is hard; its ei rcu inference 1 , after it 
has attained a certain size, is usually constant. Rarely are transitional 
shrinkages noted, or, on the other hand, in an excessive swelling of the 
spleen, rupture of the organ. The swollen spleen is not sensitive to palpa- 
tion, as a rule; the subjective dilliculties which the splenic tumour causes 
are also very slight in general. At most the patients complain of the feeling 
of fulness in the abdomen and of slight difficulty in respiration; less fre- 
quently do pains occur in the splenic region or even in (la minatory phe- 
nomena, manifesting themselves in peritoneal friction sounds in the region 
of the spleen. 

Enlargement of the Lymph Glands. — in a part of the cases, especially 
most frequently in lymphocyte leucicniia, lymph-gland enlargement occurs. 
As a rule, those of the neck and axillary region, more rarely the glands in 
other areas of the periphery or the internal lymph glands, are affected. 
The consistence of the glandular tumours is moderately hard, the skin over 
them is movable and not reddened. If the mesenteric and retroperitoneal 
glands are hyperplastic, they mn\ lx 1 occasionally felt through the abdom- 
inal walls. If the enlargement affects the tracheal and bronchial lymph 
glands, a probable diagnosis of tins result of lcu« senna mav at least be 
made, if the symptoms of traeheo- or bronehiostenosis, of paralysis of the 
vocal cords, the result of pressure upon the recurrent laryngeal nerve, or 
if difficulty in deglutition arise. In more decided swelling of the tracheo- 
bronchial lymph glands or of the persisting thymus gland, the note upon 
pemission over the manubrium sterni appears dull and the hone is arched 
outward. The adenoid tissue of the tonsils and also the adenoid follicles 
at the root of the tongue may likewise bo noted to be in a condition of hyper- 
plasia and swelling. 

Changes in the Bone Harrow. — The third organ, besides the spleen and 
the various lymph glands and the other adenoid organs, which is almost 
always affected by anatomical changes, is the bone marrow . According to 
the experiences gathered up to this time, changes in the bone marrow are 
never absent in leucaemia. 

Especially do we also find in tymphoeyfe leucwmia , in the lymph glands, in the 
spleen and eventually in the liver, but regularly also in the lame marrow, prolifera- 
tions of the lymphoid tissue, which in thcHe eases may become so plentiful that the 
production of the polynuclear cells in the l>one marrow and the passage of the same 
into the blood may be prevented by the overgrowth of the lymphocytes in the mar- 
row. As the lymphocytes passively enter the blood, i. e., float in, from the bone 
marrow and from the, eventually hyperplastic, lympli glands and the spleen — as we 
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must assume according to Ehrlich’s convincing deductions, the picture of lymphocyte 
leucaemia develops. 

The implication of the bone marrow in the lcuromic processes can never 
be determined with certainty, intra vitam, by the presence of painfulness 
of the bone to pressure, but from the microscopic condition of the blood 
this may be accomplished when mononuclear, granular marrow cells, the 
origin of which from the bone marrow is certain, and, besides, also large 
quantities of nucleated red blood cells or even myeloblasts, are found in the 
circulating blood. 

Besides the above-named tlnee organs which arc particularly affected in leu- 
caemia, other portions of the body, although less frequently, yet in quite a number 
of cases, are involved in changes which arc in direct connection with leucaemia. The 
liver , in consequence of leuca i niie-oe!l infiltration between the acini, is enlarged in 
the majority of eases ; the surface is smooth, its consistence moderately hard. More 
marked grades of ascites and jaundice may only be expected if the periportal lymph 
glands are enlarged, pressing upon the portal vein and biliary passages. Ascites, 
respectively the transudation of a larger amount of lluid into the peritoneal cavity, 
may also occur by a leueieiiuc nodular iiifiltiution of the peritoneal leaves and of the 
omentum. This is, howc\ci, not frequent. 

Lcucivmic inlilt 1 at ions occur also in the stomach and intestine ; they arise from 
adenoid tissue areas of the wall ( 1 . e., the solitary follicles). Dyspeptic phenomena 
and diauhu'u point to this com plication, they do not, houevci, permit of a certain 
diagnosis. In some patients then* develops a leueauiue stomatitis or pharyngitis. 

It is liotcwoitliy that difspntra or even orthapnira does not occur in leucumua, 
at least not accoidmg to my experience (provided there are no com plications on the 
part of the respiratory oignnsj, in spite of the diminution of the erythrocytes; IVl- 
tenkofer and Voit were the lirst to show in one of their patients, who was suffering 
from leueaunia, that he was able, dining rest, legardless of the diminution of the 
erythrocytes, to assimilate as much oxygen as a healthy person with the same nour- 
ishment. Neither do marked disturbances ot the metabolism occur in the course of 
leucumiia, or, if they are now and then noted, they are at least not dependent upon 
the leuciemie processes as such. The tendency of the leueaunie to catarrhal affections 
of the respnatoiy passages may faxoiir the pioduetion of pulmonary inflammation 
in some cases; in other eases lymphatic infiltrations foim in the lungs. The devel- 
opment of lymphatic nodules lias been noted m the epiglottis, in the larynx and in 
the trachea, also upon the pleura ; not rarely do tr.insudations appear in the pleural 
cavity. 

Painful non- ulcerating nodes occasionally develop in the shin, and must be looked 
upon as lcucicmic lymphoid iorinations. A tendency to profuse sn eating is not rare, 
aiding in exhausting the patients. 

The muimurs noted upon auscultation of the heart me of an accidental nature, 
the result of the markedly developed amentia which occurs in lrucirmin. This gives 
rise to a large variety of symptoms which may be noted more or less well developed 
in the picture of leiicannia : Cardiac palpitation, weakness and lassitude, vertigo, 
headache, and attacks of syncope, < edema, pel haps also a fever which is irregular and 
which at times may lie quite high (about 102° F. to 104° F.). 

Long-continued priapism occurs in rare eases in the course of leucaemia the pro- 
duction of which perhaps is due to the thrombosis in the corpora cavernosa. This 
symptom has been observed upon various occasions and occurs so rarely in other 
conditions that its presence should bo considered suggestive of leucaemia. 

Changes in the Eye-Ground. — Of special interest in the diagnosis of leucaemia 
are the changes in the cyc-giound wiiieh occur in the course of the affection. In 
keeping w r ith the increased number of white corpuscles, the fundus of the eye shows 
an unusual pale, orange-yellow appearance, particularly of the blood column in the 
vessels of the retina and chorioid. However, this discoloration is not conspicuous 
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in all cases; it is especially absent if the amount of haemoglobin has not been mate- 
rially decreased. The so-called retinitis Icuctmuca is characterized by a high-grade 
tortuous condition of the veins, band-like opacity of the retina, and haemorrhages into 
the same, as well us by an opacity, indistinct contours and bluish-yellow colour of 
the optic-nerve papilla Not rarely are the veins accompanied with white streaks, 
and white areas intermixed with hemorrhages are visible in the macula; the haem- 
orrhages appear round in shape, with a prominent yellowish-white centre. Occa- 
sionally there is a tendency to a high-grade development of numerous and quite large 
hiemorrhages which may also occur in the vitreous body, so that the ophthalmoscopic 
picture may resemble that of thromboses of the central vein of the retina. Such a 
thromlxisis may occur simultaneously with the lucmorrhnges around the optic nerve 
and in the latter itself, and may also develop in the orbital course of the optic 
nerve. Functional disturbances are only present to a slight extent. 

Urinary Changes. — The changes in the condition of the urine observed 
in leucamua are of great importance in a practice-diagnostic, as well as in a 
theoretical, respect. 

Apart from the, occasionally observed, albuminuria, which is partially 
the result of the aiuenua, partially the consequence of Ivmpliomatous inlil- 
tratiou of the renal suhstanee (which fact is said In be indicated bv the 
presence of casts and of a large number of leucocytes m the sediment of the 
urine), a change in tin* excretion of the solid constituents of the urine 
is more or less frequently found in leucienna. Most constantly an absolute 
and relative increase of the excretion of urii acid (up to X grammes per 
diem) has been found. 

This increase of uric acid in louc.Tmia is ccttainly not the result of iiisutlicicnt 
oxidation in the oigamsm. .is w.is fmnmrly supposed. This opinion is contradicted 
not only by the results of the ( pi cvinusly mentioned) investigations oNPettenkoter 
and Volt, but also by the fact detei mined by Ktadlhngeii. that the patient suffering 
from leiiciemia is capable of fiulhor oxidizing in the Ikk 1\ the sodium urate which 
has been administered pci os. Neither max the siiperproduetion of uiie acid ho 
brought in connection with the enlaigement of the spleen which is commonly present 
in leiiciemia, as patients with eluonie splenic turnout exeiete line acid in normal 
amounts, in contrast to lcucuMiiia with cnhiigenicnl ot the spleen, in whieh the excre- 
tion of uiic acid appeals to he maikedly increased As w T e know now that uiie acid 
originates fiom the nuclein xvliieh is hheiated in the decomposition of the cellular 
nuclei, especially by oxidation of alloxur bases which arc contained in nucleiuic acid, 
the conclusion is ob\ious that the uiciensc of uric-acid exeiction in the course of 
lcuciciuia may bo refeiied to the destruction ot u relatively greater number of leuco- 
cytes compared with normal conditions. However, the increased excretion of uric 
acid may also ho an expression of the increased functions, respectively of the metab- 
olism, of the superiluously present leucocytes, so that the olisei x r af ion of the increase 
of uric-acid excretion in the course of lcuciemia is by no means a certain proof of the 
massive decomposition of leucocytes and their nuclei. 

The excretion of urea usually does not differ from the normal; in two 
eases of severe leucaunie cachexia in my clinic Fleischer and l’enzoldt noted 
an increase of urea excretion, respectively nitrogen excretion, i. e., in the 
late stages of leucaemia, similar to the condition in carcinomatous cachexia, 
a more marked decomposition of organic albumin with increase of the ex- 
cretion of nitrogen occurs. Hwmaturia may also occur in the course of 
leucaemia. 

Hemorrhagic Diathesis. — The last-named function is in connection 
with the general haemorrhagic diathesis of the leucaemic, one of the most 



796 DISEASES OF THE BLOOD AND OF METABOLISM 


important symptoms of leucaemia in a diagnostic, but, above all, in a prog- 
nostic, respect. Haemorrhages may also occur, beside* in the urinary pas- 
sages, at the most varied parts of the body: In the respiratory passages, 
in the digestive tract, in the skin (purpura), in the subcutaneous connect- 
ive tissue (in the form of sometimes colossal haemorrhagic tumours), in 
the muscles, in the internal parts of the oar, etc. ; luemorrhagcs are also 
noted in the central nervous system in the course of leucaemia, and may 
give rise to apoplectiform attacks with paralysis, or they may result in 
sudden death; these intercurrent hemorrhages arc very usually the cause 
of the unfortunate outcome of leucaemia, or, at least, they predispose to 
it. In the peripheral nervous system occasionally multiple effusions occur 
in the sheaths of the nerves or in the nerves themselves, which result in 
fatty degeneration of the nerves and muscles supplied by them. In some 
cases of leucaemia the hemorrhagic diathesis may so dominate the clinical 
picture that the cases appear ns purpura hamiorrliagica until the examina- 
tion of the blood clears up the error. 

The symptoms of leucaemia — the increase in the number of leucocytes 
in the blood cells as well as the enlargement of the spleen and lymph glands 
— may transitorily be greatly diminished in the course of intercurrent in- 
fectious diseases. 

Genesis of Leucaemia. — The classification of individual forms of leu- 
caemia, which has been generally in vogue until lately, according to whether 
the spleen or the lymph glands were enlarged in “ lienal " and “ lymphatic '* 
lcuca?mias, can no longer lx» maintained from a h arm a Magical standpoint, 
primarily from the important labours of Neumann and Ehrlich. For 
some time we were obliged to differentiate not only between lienal and 
lymphatic leucaemias, but also between the Hrno-medullary variety, or even 
between a pure medullary form as myelogcncous leucaemia. But oven this 
diagnosis of the individual varieties of leucaemia, according to the changes 
prominent in the clinical picture, of organs which are more or less impli- 
cated in the formation of the blood, is not justified either from a lisemato- 
logical or from a clinical standpoint. For, in both forms, the lienal and 
the lymphatic, the bone marrow is primarily implicated in the changes of 
the haematopoietic process and, on the other hand, the characteristic blood 
picture, which in one case may show a marked preponderance of lympho- 
cytes, in another a great majority of leucocytes, and their primary stages 
are usually not at all altered, whether the lymph glands or the spleen are 
enlarged or not. We therefore recur to the differentiation chosen by me of 
only two varieties in regard to the point of origin of the cell forms which 
are markedly increased in the blood — lymphocyte leucaemia and leucocyte 
leucaemia. The differentio-diagnostic points of these two varieties of leu- 
caemia arc the following : 

1/ Lymphocyte Leucaemia (see Fig. 71). — The blood picture is charac- 
terized by the conspicuous preponderance of large and small lymphocytes 
in comparison to the leucocytes, whereas nucleated red blood cells and 
megaloblasts, although they arc found in the blood in lymphocyte leu- 
caemia, yet, compared with their usually numerous occurrence in leuco- 
cyte leucaemia, they are by no means prominent. According to the course 
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of the affection, two varieties must be differentiated, the acute and the 
chronic. 

Acute leucocyte leucaemia ("acute lympheemia "), the recognition of 
which we owe, above all, to Ebstein and A. Fraenkel, is characterized by its 
rapid, often febrile, course, resembling a severe infectious disease. Be- 
sides .the usually quite insignificant enlargement of the spleen and lymph 
glands, the other clinical phenomena of leucaemia are present : Stomatitis, 
retinitis, etc. Most prominent in the clinical picture is the hemorrhagic 
diathesis, so that the affection gives the impression of purpura hemor- 
rhagica and may be confused with this, all the more as the haemorrhages 
occasionally occur earlier than the characteristic blood picture of acute 
lymphaemia. The blood picture itself is highly characteristic: Prepon- 
derance of the lymphocytes, especially of the large ones, very rarely of the 
small form, with a vesiclc-likc, occasionally deeply sinuated nucleus; 
erythrocytes are present, but few in numbers, the polynuclear cells are not 
only relatively but eventually also absolutely decreased. The number of 
white blood cells compared to the red ones is extraordinarily great (up to 
1:11). The affection may terminate fatally in a few days or a few weeks. 

Chronic lymphocyte leucaemia is especially differentiated from the 
above-described form by its greatly protracted course: Gradual enlarge- 
ment of the lymph glands, especially those of the neck, also enlargement 
of the spleen to a greater or less extent. In rare cases, even in a very 
chronic course (in one case of my observation the affection lasted at least 
two yean), only insignificant enlargements of the glands appear to de- 
velop. The lymphoid hyperplasia of the bone marrow is net absent here, 
as little as in the acute form. The lia?morrliagic diathesis is also quite 
marked in the chronic form with the clinical phenomena of leucaemia, and 
the consequences of anaunia may show themselves in a great variety of 
symptoms, threatening life, such as dilatation and insufficiency of the heart, 
etc. The blood picture in the main resembles that of the acute form, i. e., 
mononuclear lymphocytes are most prominent, but usually the small forms, 
whereas the other colourless blood cells are almost entirely absent. Large 
lymphocytes, however, are also found in chronic lymphocyte leucaemia dur- 
ing the entire course of the affection, and in rare cases, as in the acute form, 
they may even dominate the blood picture. 

2. Leucocyte leucaemia (Fig. 71), the by far more frequent form 
of leucaemia, may be easily differentiated from both last-mentioned forms 
of leucaemia by its entirely different blood picture. The increase of the 
white blood cells is usually a very marked one; here, however, the poly- 
morphonuclear leucocytes present themselves as greatly increased in the 
microscopic picture : Neutrophiles and, above all, also eosinophilic polynu- 
clear cells, which, as Ehrlich has found, are always absolutely increased. 
Besides, there is constantly an absolute increase of the Mast Zellen, which 
occasionally are twice as numerous as the eosinophiles, and their determina- 
tion on this account is of great importance in a diagnostic respect, because 
a marked increase of the mast cells is only observed in leucaemia. The 
phenomenon, however, which especially characterizes leucocyte leucsemia, 
showing its origin as due to changes in the bone marrow (" myelogeneous 
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h’uctvmia *’), is that, besides the polvnucloar (rlls, also their primary stages, 
the mononuclear granular leucocytes, i. <\, the neutrophilic and eosinophilic 
myelocytes, are regularly found in the blood and occasionally are present in 
such great numbers (up to 100, 000 per einm. and above), that at first 
sight the blood picture of acute lymphamna with its large mononuclear 
cells may bo simulated; some of the myelocytes show, as has already been 
mentioned, coarse eosinophilic granules (eosinophilic myelocytes). The 
cells which have been described, the polynuclear cells as well as the mono- 
nuclear, are occasionally large, at other times conspicuously small (“ dwarf 
forms"). Besides these immature dwarf leucocytes, the myelocytes which 
normally are not met with in the circulating blood, other immature forms 
of erythrocytes which also originate in the hone marrow are found in the 
circulating blood stream of patients with leucocyte leucaania, such as nor - 
mohlanli s, more rarely meyaloblasis in varying amounts, at times even in 
great numbers. 

The enlargement of the spleen in this variety is especially well marked, 
the enlargement of the lymph glands is quite prominent sometimes, at 
other times not so. It is remarkable that \u» rarelv have an opportunity 
to observe the development of the tumor step by step. Tsunlly the physi- 
cian sees the disease in its full mtensitv, so we must assume that leucocyte 
leucamiia rapidly reaches the* acme of its development. The clinical phe- 
nomena which appear, besides the splenic tumour and the enlargement of 
the glands, have been fully described previously: The luemorrhagic di- 
athesis, the retinitis, tin increase of uric acid in the urine, etc. 

JEtiology of Leucsemia. — From an u'tiological standpoint there is scarcely any- 
thing which is of value in the diagnosis of Iciicicnu.i. In some eases lcucirmiu 
appears to follow the infectious discuses (Malinin, diphtheria, the pueiperium, mllu- 
enzn, etc.), or it occius in connection with trauma, concussions (pet haps especially 
of the hones). All of those “ causes ” of louncmia, ns direct agents producing the 
disease, are of a very <| licit ioiui hie nature. The sensation was justiJicd, therefore, 
which followed Ldwit/s discovery, the investigutoi who greatly distinguished himself 
also in other respects legarding the explanation ot the lcucannic process, 1 lint the 
development of the disease w’us due to the presence of am whir in the blood and iu the 
organs producing the blood cells. In leucocytes leucamiia Lbwit found a form of 
aiiKcha that piobahly increases in the blood by sporulation (hsriuamtrhn leueamiiip 
magnn), in lymphoeoeyte lciiciPtnia anothei form of parasite diircnng from the fonner 
by its active motility ( luc m amain i (\ parva vivnx). Theie is no doubt that LbwitV 
discovery may clear the natuie of leiieamiia ; unfortunately, how ever, we cannot yet 
reckon with this factor, as the investigations have by no means been concluded and 
have given rise to many contra diet ions. 

Nature of Leucaemia. — As previously indicated, we may probably assume that in 
some diseases of the blood a specifically different causative factor, which impairs 
the blood-forming process, is active, so that, in the main, at one time the red, at 
another the white, corpuscles are more affected, sometimes both simultaneously are 
altered in their development and in their fuither utilization in the economy. In Icu- 
ctriAia the specific cause concentrates its action upon the white blood corpuscles, 
according to the nature or the irritant at one time upon the lymphocytes, at other 
times upon the leucocytes. The process is probably the following: By the action of 
the specific cause, which is not transitory but permanent, a more marked production 
and emigration of the white blood cells is incited and with this not only matured 
forms, hut also, in one case loss in another ease more, immature elements enter the 
blood: in leucocyte leucsemia the myelocytes, in lymphocyte leucaemia large lymphoid 
cells which must probably be looked upon as less mature elements not capable of 
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entering t lie blood under normal conditions. The emigration of the complete poly- 
nuclear cells (and partly perhaps also of the myelocytes) may Ik* easily explained us a 
consequence of their anurboid contractility, whereas the enormous emigration of the 
leucocytes which are not capable of ammlioid movability in lymphocyte leucaemia is 
apparently dillicult to understand. However, there is nothing against the assump- 
tion, as I believe, that the lymphocytes, because in such eases they are produced in 
excessively great amounts, may also in the same manner, in large numbers, as under 
normal conditions, i. c., by *‘ passive exudation,” by a stronger lymph circulation, etc., 
enter the circulating blood, piovidcd the piocesses which cause the entrance of the 
lymphocytes are moie active, which is the case at one time to a great, at other times 
to a less, extent. In a numhci of cases of hyperplasia of the spleen and lymph 
glands, in spite of maikcd formation of leucocytes, no marked migration occurs into 
the blood. 

This of itself leads to the discussion of the question regarding the behaviour in 
the lcucivmic process of the vaiious ateas in which blood-cell Ion nation takes place. 
It may Ik* regarded as certain to-day that the bone matron is particularly impli- 
cated in the occurence of Icucieinia, not only in leucocyte Iciicuuuin but also in 
lymphocyte Intca mia. 

We may assume that normally the lymphocytes aie for the greatest part pro- 
duced in the spleen and lymph glands and only to a slight extent in the hone mar- 
row'. As, hnwrxci, hyperplasias oi the spleen and lymph glands occur paitlv without 
(“ pscudolciinemin ”) , puitly with, ail inciease o! the lymphocytes m the blood 
(lymphocyte Ieuca*mia) and, fuithci on, cases of leiuvcmia with lymphadenoid 
changes of the bone inauow without eiilaigemeut ot the spleen or lymph glands, wo 
may’ conclude thcicfrom that the implication of the bone marroir , inspect n cly the 
supci nation of the same to simple lii/pi i plasm of the spleen anil Vyntph (fin nils , rep- 
resents the most unpoitant dcnnnt in the ilerelopment of feucirnua (Neumann). 
However, this does not explain, in my opinion, why', in livpei plasia ol the spleen ami 
lymph glands without an aIVct lion of the hone manow. an inciease ot the lympho- 
cytes in the blood may not occur As under lioimal conditions the small lympho- 
cytes which arc fanned in the lymph glands peimaucntly cuter the circulating blood, 
it is not lcadily seen why, with an nicicased plod net ion in the lymph glands and 
with a marked migiatimi into tin* blood, (hex should not appear in gi eater n umbel s 
and why this is always the ease, on the otliei hand, m an implication ot the hone 
marrow. The explanation that in In pci plasia of the tissue ot the spleen and lymph 
glands t licit capsule also dilates and so, in cunt last to the conditions in by pc i plasia 
of the hone luariow, no mechanical migialioti of the lymph cells into the blood occurs, 
is contradicted by the rellection that in such an instance exeiy dist in bailee in the 
expansile powei ot the eapsiile should lesult in a maikcd migration ot lymph cells 
into the blood. In my opinion, it is better for the present not to biing pseudo- 
leucumiia (see below) into connection witli loiicu'iiua at all. and also not to look for 
the nature of letieicmiu only in the inciease of the white bhiod cells. 

We cannot omit the question, as I believe, what heroines of the white blood cells 
which are so enoimously increased in tin- oigaiiism m leiicsnuia. That, undei nor- 
mal circumstances, they arc pa 1 1 ly excreted, partly’ pciish in the internal pails ot the 
body’, is not doubted. If, now, with the enormous increase* in the white cells in the 
blood of leucicmics, the eoiisiimpt ion does not go hand in hand with the increased pio- 
duetion, a surplus of the white cells in the blood must continue. Hut there is no 
cogent pi oof as yet for the assumption of such an increase 111 consumption, which in 
this instance must bo enormous. 

My conception of the pathogenesis of leucaemia is, therefore, the fol- 
lowing: The action of a specific cause incites a pallioloijicul. increased irri- 
tative growth in the haematopoietic tissues of the body, and especially in 
the production of white blood corpuscles. As a result of this, a flooding 
of the blood, at one time with lymphocytes, at another time with leuco- 
cytes, with mature, and immature forms of the same, occurs. This change 
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of the blood is prominently continued, partly by the continuous action of 
this pathologic irritation upon the blood-forming ofgans, partly by an in- 
sufficient use of the superfluously produced white blood cells in the economy 
of the body . 

Two diseases, respectively morbid conditions, are to be described in 
connection with leucaemia, which are in a certain external connection with 
leucaemia, leucocylosis and pseudoleucwmia. 

LEUCOCYTOSIS 

In contrast to leucaemia, which is a genuine a Section of the blood, with A severe, 
progressive couise, we understand by leueoeytosis a transitory, certainly not in itself 
pernicious, alteration of the blood, which 1 ms in common w r ith lcucirmia an increase 
of the white hlood cells, in which, however, we are not dealing with a niorbis sui 
generis , but only with a symptomatic phenomenon, occurring in the course of various 
affections. 

In some physiological processes, viz., during digestion, pregnancy, after bodily 
exertion, etc., we iind, upon examination of the blood, an increase ot the w'hite cells. 
In this “ physiol ogival" leueoeytosis the proportions of the vaiious torms of leuco- 
cytes to one another do not vary greatly from the normal (whereas it is character- 
istic of pathological leueoeytosis that, accoiding to the nature of the disease in 
question, in the course of which a leueoeytosis appears, marked alterations in the 
proportionate numbers of the various leucocyte forms are noted. According to 
whether the lymphocytes or the leucocytes are individually increased, we speak of 
14 lymphocytosis ” or “ lcucoc) tosis M in a restiieted sense, and in the latter we may 
still, according to the piomincncc of one or the other leucocyte form, especially dif- 
ferentiate in the blood picture between a polynuclear neutrophilic , and an eosino- 
philic, leueoeytosis. 

Lymphocytosis. — it lias been emphasized at various times that the lymphocytes 
have no substantive active luovability ; it, therefore, in the course of pathological 
conditions a (symptomatic) one-sided increase ot lymphocytes occurs in tlu* blood, it 
must be estimated as a result of tins that laige numbers of them have reached the 
circulating hlood by a maikcd cell production in the cytogenicj tissue of the lymph 
glands, of the spleen 01 of the lione marrow’ (here, how’cvcr, in a very subordinate 
measure) and by a more active lymph circulation (“ passive leueoeytosis " ) , Elu licit. 
This form of leueoeytosis, lymphocytosis, is quite rare, occurring especially in catar- 
rhal affections of the stomach and intestines of nui slings, in pertussis, after injec- 
tions of pilocarpine and aftei extirpation of the spleen. 

Polynuclear Leueoeytosis. — All the more frequent is the second form of leueo- 
eytosis, polynuclear leueoeytosis . Vaiious irritations (infectious agents, chemical 
poisons, etc.) pause these leucocytes, which are always present in great amounts m 
the hone marrow' and which, on account of their anacboid movnhility, are ahvays 
ready to pass into the blood, to emigrate, and they enter the blood by “ ehemotaxis ” 
(“ actwc ” leueoeytosis). Ah a rule, the .neutrophilic polynuclear leucocytes arc 
met with circulating in largo numbers in the blood in leueoeytosis; i. e., almost all 
intoxications and infections lead to this “usual” form of leueoeytosis. These are: 
Poisoning by potassium eh lorn te, phenacetine, oil of turpentine, nlbumoses, arsenic, 
etc.; fui tlier, cachectic conditions, as a result of malignant tumours, phthisis, severo 
blood loss, and, finally and above all, the various infectious diseases — pneumonia, sep- 
sis, diphtheria, erysipelas, etc. The stronger or the milder degree* of the leueoeytosis 
in the course of the infectious diseases depends upon the virulence of the infective 
substance, the property of resistance of the individual, above all, however, also upon 
the specific nature of the originator of the disease. Whereas, for example, croupous 
pneumonia gives rise to a specially uniform and marked leueoeytosis, this condition 
is entirely absent in enteric fever and in the eruptive stage of measles, in which 
affections, on the contrary, we note a diminution in the number of white blood cells 
(at the expense of the polynuclear), a hypo-leucocytosis, a so-called “ leucopenia.” 
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In the usual form of polynuclear leucoeytosis the number of eosinophiles in the blood 
is so greatly diminished that, they may not l>e observed at all; we may assume, there- 
fore, that the irritative substances previously mentioned have no affinity for the 
eosinopliiles but, on the contrary, have a repelling action upon them. On the other 
hand, in certain pathological conditions we note a one-sided increase of the poly- 
nuclear eosinophilic cells ( eosinophilic leucoeytosis ) . This is the ease in bronchial 
asthma, in various diseases of the skin, in malignant tumours and especially also in 
helminthiasis (due to the presence of tenia*, asca rides, ankylostoma, etc., in the 
intestine). We will not go wrong if we assume that in these pathological condi- 
tions materials develop which chciiiotacticaHy preferably act upon the eosinopliiles, 
giving rise to a more active emigration of the same into the blood and, if the irrita- 
tion be continued longer, cause their more copious production in the bone marrow'. 

In contrast, to leucirmia, the nature of which, as we have seen, depends upon a 
pathological blood fot motion, i. e., not only upon a successive increase of the white 
blood cells but also upon a qualitative change of the same (the passage of immature 
forms into the blood), in leucoeytosis the condition is only a functional alteration in 
the blood-forming oigans, and in the liiajoiitv of eases (leucoeytosis in the restricted 
sense) exclusively of the bone manotr , in that the lattei reacts to pathological irri- 
tations with a more marked foi mat ion and exit of normal ami mature colourless blood 
corpuscles. This explanation of leucoeytosis, given in its strict conception by Ehr- 
lich, as an inei eased function of the tone marrow', has lately been fully confirmed 
experiment a 11> by Rubinstein. He was able, after the injection of an agent causing 
leucoeytosis. to follow step by step the changes in the hone manow. As soon as the 
leucocytes appeared in the blood in large amounts, the granular mature elements in 
the bone marrow' deoi eased almost to complete absence, and, instead of these, in a 
few days, the immature tonus, especially the inv eloc\ tes, increased. The latter, 
theiefore, covered the deficit due to the enormous emigiatinn of the polynucleais 
into the blood as a result of the leucoeytosis. The spleen and the lymph glands, 
however, in Rubinstein’s cxpci iments, did not take part in the substitution of the 
white corpuscles in polynuclear leucoeytosis, which is not to be wondered at, accord- 
ing to our present opinions rcg.uding the scpaiutc development of leucocytes and 
1\ mpliocy tes. 

Differential Diagnosis . — Jteqardinq the clinical different lo-diaynostic division of 
leucoeytosis fiom Unarm at, this is not difficult if the points are observed which were 
emphasized in dcsciihing leiicauma. and also those which were given in connection 
with the abnormal pioduetion of leucocytes. The number of white blood coipuscles 
in the blood pictuie usually allows no doubt as to whethei the one or the other 
pathological condition is present, as in leucaunia, almost always, an enormous in- 
crease of the white 1 cells compared with the erythrocytes is present (1 : 10; 1:2, etc.), 
which is never the ease in simple leueoeylosis. ilowevei, upon a nieic count of the 
white and red blood corpuscles a difioi entinl diagnosis cannot be made with certainty, 
as especially in ameinic conditions, pari ieul ally in secondary aiiaunia (p. 7S0), a 
leucoeytosis develops, and then, with diminution in the number of reds and a simul- 
taneous increase of the white blood corpuscles, a proi>ortion of numbers is found (for 
example, in a ease of carcinoma vent i ieul i by Strauss, 1:20), which w'ould errone- 
ously place the diagnosis into the frame of lcucamiia. More important and alone 
conclusive for the diagnosis of polynuclear leucoeytosis is the microscopic condition 
of the white blood corpuscles eii culating in the blood in the individual case. 
Whereas, in polynucle&T leucoeytosis, only normal elements circulate in the blood 
and myelocytes are found only in exceptional cases (in seven* processes, going 
hand in hand with a too rapid new formation of blood cells), in the blood of 
leucsemics we note regularly, besides the neutrophilic polynuclear cells, large and 
small myelocytes, also eosinophilc and mast, cells, both in absolutely inci eased num- 
bers, and, furthermore, normoblasts and occasionally even megaloblasf s ; i. e.. the blood 
picture is characterized by a certain jiolymorphic condition of the blood elements 
which is not so prominent in leucoeytosis. More difficult, even impossible, is it 
from the blood picture alone to differentiate a lymphocytosis from a lymphocyte 
leucaemia. Here, the circumstance is of value in the diagnosis that lcucicmia, as a 
rule, is a chronic, pernicious affection, w’hereas leucoeytosis is usually an acute, 
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transitory, non-progresbivc condition and in nil instances is only a symptom of an- 
other affection, the determination of which at once decides the diagnosis of leuco- 
cytosis. 


PKEUDOLKI WVM I A— I IOIKSKI N T, S DISEASE — LYM IM I ADENIA 

This designation lias been chosen for cases of multiple lymph-gland 
enlargement, which on microscopic examination have proven to be hyper- 
plasia of the adenoid tissue, the process not infrequently being combined 
with enlargement of the spleen; therefore, similar to leueamna, a hyper- 
plasia of both these blood-producing organs is present, without an increase 
of the white cells occurring in the blood during the entire course of the 
affection. At first, usually the lymphatic glands of the nock enlarge, to 
which there is soon added intumescence of the axillary and inguinal glands 
and of the internal lymph glands also. Ilcsidcs, enlargement of the spleen 
may also open the scone ami, with the arnvmia which goes hand in hand 
with it, may he tin* only demons! rahlo morbid phenomenon (“ anemia 
spleniui ”) ; the splenic tumour is later supervened, eventually, hv enlarge- 
ment of the lymph glands and frequently also by increase in the size of the 
liver. Hyperplastic* changes which are more or less marked may occur in 
the course of the affection in the entire lymphatic apparatus, and hetero- 
plastic formation of lymphomata may appear in various parts of the body. 
The pressure phenomena due to this condition naturally vary in each in- 
dividual case, at one time it is a question of (edema or ascites, at other 
times of jaundice, bronchostenosis, paralysis of the recurrent lamigcal 
nerve*, etc. 

Common to all cases of “ pseud oleucamiia " is the early developing, 
si end ill/ prof/irssirr anemia with its resulting severe consequences; there 
may arise, particularly, a hemorrhagic diathesis (purpura, etc.) in the 
course of pseudoleucaania, even if this condition is not so frequent nor 
develops to the same extent as mi the ease of lcuc&mia. The microscopic 
examination of the blood shows a diminution in the number of the red 
blood corpuscles (one half of the normal number and less), in the later 
stages occasionally poikilocytosis, a diminution in the haemoglobin corre- 
sponding to the decrease in the number of erythrocytes, and the other char- 
acteristic}- usual to the blood picture of severe amemia. The white blood 
corpuscles , on the other hand , are not increased . and if now and then a 
greater number of leucocytes, especially, recently, a relative increase of 
the lymphocytes, has been found, the blood picture, in mv opinion, cannot 
be counted as belonging to lcuraunia ; the excretion of uric acid in the urine 
is also not increased. In some of the eases the disease runs its course with 
fever, which shows a peculiar type in which febrile periods alternate with 
afcBrile ones (** chronic* relapsing fever "). The cause of this lever is un- 
known, the separation of such eases from those that run their course with- 
out fever does not appear wise to me, especially as in anaemia, and also in 
leucaemia, fever occurs intorcurrently without our being able to find the 
cause of it and to separate these cases fundamentally from those running an 
afebrile course. 
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The relation of psnidolrurirniia to Imcocfrmia has not been cleared up as yet. 
It is a fact that, ill hoiih* cases of pscudoleiicieiuia, shortly before death, the afTeeted 
patients show a rapid increase of the white blood cells in the blood; pscudoleucremia 
lias even, very exceptionally . merged into a chronic lymphocyte IeuesPinia. But in 
by far the great majority of cases of “ pseudoleucaunia ” the most marked hyper- 
plasia of the adenoid tissue is present with enormous enlargement of the lymph 
gland i and of the spleen, without an increase in the white blood cells occurring even 
in a very protracted couiso of the affection. 

Why this is the rast\ and why, on the other hand, a number of the 
eases of lciieaunia, with relatively slight alterations of the blood-forming 
organs, show the most pronounced type of the Icucwmic blood condition, 
cannot be satisfactorily explained at present. The most plausible concep- 
tion is that of Neumann, llnil the predisposiny condition for the on unmet 1 
of the teunvmic state of the blood is a hy per plastic proliferation of the 
bone, and that , so ton;/ as the spleen and the lymph ytands are affected 
by the palhotoyicnl conditions alone, merely pseudntcucwmia occurs I 
have previously explained that there are certain objections even to this ex- 
planation, and, as a transformation of pseudoleucaMiiia inlo leucaunia is 
extraordinarilv rare, it appears to me. for the present at least, to he better 
not to bring pseudolenctvmia and leucannia into genet ie connection, and 
also, in making a diagnosis, not to iisi* the term pseudoleuca’ima, i. c., rather 
to choose, instead, “multiple 1\ mpliomntu," “lnperplasia of the spleen 
with severe amemia," and similar nou-prejudieing designations. This is 
all the- more to lie advised as then the dillienltv is removed to designate 
which grade of spleme or glandular hvperpbMii i> to la* looked upon as 
pseudoleunemia. and we are not forced, as lately occurred, to bring other 
processes, siuh as multiple lymphosarcoma or tuberculosis of the glands, 
in connection with pseiuloleucienua. 

LEU C ANAEMIA 

flrvi'rc blood affections with disturbances in the production of the 
white , as well as of the red , blood corpuscles . Mixed forms of pernicious 
aiuvmia and Icucwmia. 

1 understand by this: Severe affections of the blood m which the pro- 
duction of white and red blood corpuscles is simultaneously damaged. In 
the blood picture marked alterations then arise m the leucocytes and eryth- 
rocytes, similar to those we have noted in pernicious ansvmia and in leu- 
caemia. The blood formation may (rase entirely m such eases, and this 
defect may he noted in all formations so that the organism in the briefest 
period may succumb to the pernicious blood affection. The following ease 
which was noted in mv clinic shall he described as an example: 

Illustrative Case of Leucansemia. — A boy, aged ton, entered the hospital May 6. 
(lied May 0, 1900. Patient is said to have been always weak, but never seriously ill, 
and attended sehool regularly up to April 22. Mild symptoms, vomiting twiee so 
that the patient was eom polled to remain at home from Apul 22 to April 29. On 
April 29 he still sang as a chorus boy in church, and on May 1 again attended 
school, but on May 5, on account of his pallor, which the teacher noticed, lie was 
sent home. From May 3 to May 0 he still partook of his food with appetite: then, 
four days before his death, cpistaxis occurred, with yellow discoloration of the 
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skin; pain in the nape of the neck and toothache appeared, as well as pain in the 
epigastrium. In the course of the day severe apathy became more and more notice- 
able, increasing to complete loss of consciousness, so that the patient was brought 
to the Julius Hospital by his relatives. 

UtatuH prasms : The appearance of the patient denoted serious illness; skin and 
mucous membranes deathly pale; eyelids and hands markedly cedeniatous; the skin 
over the rest of the body slightly bloated, showing yellow discoloration but not 
jaundice; bulbar conjunct iva* snow-white, (’ohm. No opisthotonus, no rigidity of 
the neck and no spasms. Pupils dilated, reacting normally. Liver and spleen mod- 
erately enlarged and hard, sensitive to pressure. The musculature of the calves 
of the legs not especially sensitixe to picssiuc, hut the hones of the thigh as well as 
the sternum extraordinarily painful. Lungs normal, the cardiac dulness extended to 
the right sternal Under. Heart sounds clear, (lallop rhythm, undulation of the veins 
of the neck. Trine contained traces of albumin; no albumoses, no casts. The oph- 
thalmoscopic examination showed feeble filling of the vessels, especially of the arte- 
ries, which weie paitly tlntudy— “ marantic thrombosis of the central aitery with 
numerous disseminated lueinorrhages ” Temperature 102° F. to 104° F. 

As the symptoms of extraordinary impoverishment of the blood were present, 
besides a slight enlaigcmcnt of the liver and spleen, the diagnosis was restricted to a 
“severe amentia. " Heg.uding the cau e of the same, on account of tin* (edema of the: 
skin and piesence of albumin in the mine, a ncphiitis was first to he thought of. 
This assumption, liowewr, was soon dropped, when it was found that only traces of 
albumin, blit neither blood cells nor epithelium, respectively casts, were present. 
Much more likely was an acute infection, in faxmu of which was the rapid course of 
the disease, the sevcic distui bailees of the general condition, the high fever, enlarge- 
ment of liver and spleen and the albuminuria. However, the pathological picture did 
not correspond to any of the usual infectious diseases. It was ohxious that the exact 
examination of the blood would point the w r ay diagnostically to clear this dilli- 
cult case. 

The blood count showed an exorbitant diminution in the number of erythrocytes: 

2.50.000 in a cmin.! The blood corpuscles vaiicd in size (also mega locytes ) , and 
the triacid stain showed corpuscles some ot which also contained nuclei: Noi mo- 
blasts 70, mcgaloblasts 152 in a ennn. The amount of lacmoglobin of the entire 
blood was not moielhan 10 pci cent, the luemoglohin contents of the individual blood 
corpuscles [ colour index] was therefore relatively increased. 

The absolute number ot white blood cells was scarcely increased: 10,000; how- 
ever, compared to the total number of the erythrocytes it was markedly higher, 
1:24. The form of the leucocytes and piu[>urtion of the individual leucocyte vari- 
eties among each other varied greatly fiom normal conditions — the blood picture re- 
sembled that of lcucicniic blood: Besides the usual, neutrophilic, polynuclear leuco- 
cytes, which weic piescnt in diminished amounts (4,080), many myelocytes were 
picscnt (1,080 liciitiophilcs and 70 eosinophiles) ; mast cells wcic absent; how- 
ever, there were large mononuclear leucocytes (228) and conspicuously numerous 
lymphocytes (4,200), large and small — almost as many as polynuclear cells. .Ex- 
pressed in percentages the blood contained: Lymphocytes 40.2 per cent (huge 35.3 per 
cent, small 4.0 per cent) ; polynuelears (neutrophiles) 44.1 per cent; myelocytes 

13.0 per cent (neiiti ophites 13 per cent, eosinophiles 0.0 per cent) ; large mononu- 
clears 2.1 per cent; and but very few mast cells. 

From these findings a severe damage to the blood-forming process was present 
without doubt, and the diagnosis was made of severe pernicious amemia with the 
usual disturbances in the erythrocyte production and a simultaneous, conspicuously 
setcrc, alteration in the pioductinn of white corpuscles. 

The course of the affection during the four days in which the patient remained 
in the hospital, was an extraordinarily rapid one. The temperature, which varied 
between 102° and 104° F. from the first to the second day, dropped on the third 
day to 100° F., falling upon the fouith day, up to the time when death occurred, to 
07.8° F. ; consciousness, which had been lost prior to his admission to the hospital, 
returned oil the second day and remained up to the time of death. The energy of the 
heart, how r cver, weakened from hour to hour. The cardiac boundaries which already 
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were diffused at the onset, increased more and more without murmurs appearing in 
the heart. With increasing weakness, death occurred on Muy 0. 

The clinical diagnosis, which was entered at the pathological institute, was: 
“ Progressive pernicious amentia, enlargement of the liver and spleen, infectious 
degenerative processes in the bone marrow, with disturbances in the formation of red 
and white blood corpuscles; dilatation of the heart, myocarditis (?).” 

The anatomical diagnosis (v. Rindflcisch) was as follows: Anu'mia maxima cor - 
poris tot i us ; Hypcrcrmia ossium cum uifiltratione ceUutan partial Icukocytica par tun 
crythrocytica . Lien liyperplasticus ex intu mesreutia Icukocytica voi puseulorum Mal- 
pighii. Hcpar modicc nudum degeneratio hepahs amyloidea. Dcgcncratio cordis 
adiposa jwa’sertim vcntriculi sinistri , dilatatio centric . sinistri. Myocarditis. 
(Edema pulmohum , atelectasis. 

The marrow' of the femur in its lower half w T n.s markedly red, that of the sternum 
reddish; spleen slightly enlarged, (13.8; 5.0; 3/25) no enlargement of the lymph 
glands. The microscopic examination revealed amyloid of the liver cells; no sidero- 
sis of the liver, fatty degeneration of the lieait muscle, with h junon hages the size 
of a millimetre; kidneys only anemic. 

Epicrists. — If the clinical diagnosis is compared with the anatomical findings, in 
the main it agrees with the autopsy, but the explanation of the case in its individual 
features was difficult. The blood findings, in so tar as the led blood corpuscles w'ere 
concerned (7fi normoblasts, 152 mcguloblasts in a cmm.), would place the affection 
in the category of pernicious antcniin. Numerous normoblasts and mcguloblasts 
W'ere circulating in the blood, whereas the lion-nucleated disks were diminished to an 
extraordinarily slight amount, to about 250,000 in a cmm. Also, that the erythro- 
cytes showed themselves relatively rich in hemoglobin, is in keeping with the usual 
findings in pernicious anirmia. 

More important than the condition of the red, is that of the white, corpuscles 
in the ease in question. We note point for point the findings to correspond to leu- 
carniic blood, without there being any absolute increase w'oitli mentioning in the 
white blood cells. 

Primarily the great number of myelocytes in the blood (and also in the bone 
marrow ) is conspicuous. They form one sc\cnth of all the leucocytes ' It can hardly be 
disputed that in our case the transportation ot the immature leucocytes, the mono- 
nuclear neutrophilic and eosinophilic inv elocvtcs, represents an analogous process in 
the blood as the emigration of the immature erytlnoc\ tes, the normoblasts and the 
megaloblasts, into the blood. This analogy is so natural that the question may 
well arise w'liethcr this condition — emigration of immature leucocytes with the simul- 
taneous emigration of the immature erythrocytes from the bone manow' into the 
blood— does not occur more frequently in pernicious amentia, even whether or not 
the condition occurs regularly. To decide this question, only the latest investigations 
regarding this point, which are bitted upon the methods of staining that aie in use 
to-day, should lie utilized. From the investigations which are determining in this 
respect, those of Lazarus, it is shown that the appearance of myelocytes in the blood 
of patients suffering ftoni pernicious amentia is not usual, lallici that none is found, 
or apparently but few' (at the utmost up to 0.5 per cent ), of these iuunatuic leuco- 
cytes. In our ease, however, the blood was rich in myelocytes — they represented the 
seventh part (!) of the white blood cells and the one-hundml-and-eighty-sixth part 
of all the blood colls. We must therefore assume that in this rare ease wc were 
dealing with an insufficiency in the function of the hone marrow , affecting simul- 
taneously the formation of the ted as well as of the white cells , so that the maturing 
of the embryonic forms of the red and white cells did not occur, but rather the emi- 
gration of the same, i. e., of the ( nucleated ) normoblasts and megaloblasts as well 
as of the myelocytes into the blood, took place liefore their transformation into nor- 
mal, finished blood cells could In* completed. 

It is surprising that, besides the — neutrophilic or eosinophilic — as is well known, 
granular myelocytes, ulso non-granular myelocytes and even, what is more conspicu- 
ous, non-granular polynuclear cells could also with certainty l>e demonstrated in 
the circulating blood — a fact that perhaps may be explained in the manner that in 
this rapidly running reduction of the hematopoietic process not even the granulation 
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could take place, much Ichh the complete matui in# of the leucocyte forms which 
were produced in the bone marrow. 

Noteworthy also is the relative met ease of the lymphocytes, the number of 
which closely approached the polynuclcai leucocytes (similar to the conditions 
occurring in pernicious ami'inia, Strauss). Jt would he plain to suppose the increase 
of lymphocytes in the bloixl to he due to a disturbance of the formative process of 
the blood cells in the bone mariow ; this, however, is not possible in our case, in my 
opinion, lieeause thcie won* decidedly too few lymphocytes in the bone mariow, 
whereas, in contrast to this, fluid taken from the tissue of the spleen, one hour after 
death, showed great numbers of small (10.8 per cent) and large (0.4 per cent) 
lymph cells, so that any other assumption than to asciihc the lymph-cell increase 
in the blood to some marked production of these cells in the spleen, appears to me 
to be a fmeed one, all the more so as the lymph glands in this case proved to be 
unchanged all o\er the body. 

Jt would he (piite obvious to represent the case as one of pernicious amnnia, 
on account of the changes in the erythrocytes in the blood. Then, however, we should 
assume at once that this is an unusual ease of pernicious aiuemia, without siderosis 
of the liver, that an uupoitant constituent of this affection, therefore, is absent: just 
as conspicuous would be the spaise presence of lnegaloblasts in the bone marrow, 
and that myelocyte production ami t Miispoi tation into the blood should have taken 
oil such unusually gieat dimensions. The same is also tine of the assumption of an 
incipient myelogenous leucamiia. We should then be dealing with a leucauni.i in 
wdiich an absolute increase of the white blood cells would be absent and mast cells 
would scarcely be demons! inted at all, and, full her, that the eosinophile cells not 
e\en reached the number of 100 in a emni and that (Mini cot crystals were absent in 
the bone mairow, tacts which aie very difficult to reconcile with an assumption of a 
leueaMiiia which in this case certainly originated in the bone mariow'. 

We may theiefore only say that in our case we were dealing with a severe , per- 
haps infectious , ihs tin ha i re of the piorcss of formation of the blood cells in the hone 
mairoir , which affected tin m/, as well as the a lute, blood rot paseles. ha run/ the 
result that both remained in an immature condition , the white cells cren not being 
entirely granular , and that this reduction of the function of the hone marrow in a 
few days led to the complete deshuctwn of blood formation , this leading to the ces- 
sation of the vitality of the otganism. 

This minutely described ease accordingly belongs to the category of 
seven* blood diseases which wo ha\c designated kfc leucamcmia,” in which a 
se\ere alteration oL* the luematopoietie process alTects uniformly the red 
and white blood corpuscles, in the sense of tin* blood alterations noted in 
pernicious ainvmia and Icucumiia, showing transitory forms of both of 
these blood affections. Such mixed forms have been noted now and then, 
and it will require a further collection of such eases to determine and des- 
ignate a distinct clinical picture for this severe form of blood affections. 
The 1 classification of the individual case will even then, under some cir- 
cumstances, he difficult and should occur “a potion . M We must not for- 
ged that in ordinary leiiciemia not only normoblasts, hut even, although 
rarer, niegaloblasts were found in the blood, and that in severe aiuemia, 
tqiart from the changes in the forms of leucocytes, even isolated myelocytes 
were occasionally met with in the blood. But in both eases these findings 
are of an unessential nature, only then of importance for a nosological 
conception of the individual case as lcucaiuemia when the pathological 
changes of the cells of the blood simultaneously affect the leucocytes and 
erythrocytes in a marked manner 

The category of leucaiuenua embraces probably, besides the transitional 
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forms between pernicious anemia and leura'inia, also certain cases of so- 
callcd “ amvmui pscudoleucwmica infantum” in which a marked increase 
of the white cells, myelocytes, megalocytes, and normoblasts, was noted, 
and conjointly always a diminution of the red and white cells and of the 
haemoglobin, much more marked than is ever the case in leiuwmia. 

HAEMORRHAGIC DIATHESIS— PURPURA HAEMORRHAGICA, 
PELIOSIS RHEUMATICA, MORBUS MACULOSUS WERL- 
HOFII, SCURVY, HAEMOPHILIA 

The affections to be considered in this chapter form, in a diagnostieo- 
pathogenetic connection, one morbid group, (hemophilia is exceptionally 
])lacc»d m this category. This affection, in contrast to the other disease's 
belonging to it, represents a congenital, permanent malady, transmitted by 
women from families of bleeders, and, as a rule, only affecting the male 
descendants. AVe shall first consider t lit* diagnosis of this affection. 

Haemophilia. — The* pathognomonic signs of lia’nwplulia .arc lmnorrhages which 
arc exceedingly dillicult to contiol, winch occur fiom the slightest, external causes 
(raiely spontaneously) at the most, vaiicd parts of the hodv: 111 the shin, the 
mucous membranes (especially as cpistexis), and in the internal organs (stomach, 
intestines, hidings, etc.), llirmon hages also occur often into the joints, with sw’ell- 
ing and immovability of the same. Hemophilia may manifest itself in women in 
profuse inenstuial periods which last a remarkably long time. As a result of the 
hemorrhages, the symptoms of anemia develop secondarily: Pallor, cardiac palpita- 
tion, anemic murmurs in the heart, etc.; licivous phenomena have also been noted in 
particular (headache, insomnia, psychical disturbances, etc.), as well as arthritic 
affections, which arc pci haps the result of repeated tunnon hages which have occurred 
in the deeper tissues of the joints, and which, later, may take on the appearance of 
a i llirit is deformans. 1’nnan/ anal uses which arc of value, do not exist; alhumimuia 
was noted in a number of the cases, whereas it was absent in other cases of most 
intense haemophilia. The renal lmmoi rliatfcs which occur upon the basis of hanno- 
plulia, may in some eases assume a ccilain individuality (“lcnal h.vmnphili.i,” 
Senator ) . 

Tlu c vain motion of the blood has as \et not shown any constant, results. It is 
certain that there is no diminution of the erythrocytes; on tile contrary, several 
observers have shown an unusual abundance of eivth locates, compared to the few 
white blood cells present. Competent imestigalois have fuithci shown a diminution 
in the cofujahtbilili / of ill*' blood ; this manifests itself especially, in contrast to nor- 
mal conditions, if large amounts of blood were lost. 

All other theories proposed to explain the origin of hsrinnphilia are of hut slight 
value, such as the assumption of superficial positions and thinness, and insullicient 
elasticity of the cutaneous vessels, or of a relative plethora and blood hyperplasia, ill 
comparison to the extraordinary narrowness of the arteries; further, the supposition 
of an abnormal vascular inner\ation or, finally, an increased production of red blood 
cells ( “ crythrocythirmia 99 ) . None of these opinions has been ascertained by ana- 
tomical findings; and the pathogenesis offers absolutely nothing that is of value for 
the diagnosis of hoemophilia. 

Common to those morbid conditions which have been subsumed under 
the name of hannorrhagic diathesis, is the tendency to spontaneous exit of 
btood into the tissues and to the free surfaces of the skin and mucous mem- 
branes. In the mildest forms only htvmorrhut/u areas become manifest 
upon the skin, which do not disappear upon pressure ; they are more fre- 
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quontly found upon the extensor than upon (he flexor surfaces, with special 
preference for the lower extremities (so-called purpura simplex ) ; rarely 
are these haemorrhagic areas combined with an ccdcmatous prominence of 
the skin ( purpura urticatus). Associated with these are very commonly 
pains and swellings of the joints (purpura or peliosis rheumatica) ; in the 
severe* forms /Hemorrhages of llir mucous membranes . of the nose, mouth, 
respiratory and intestinal tracts, etc., occur (so-called purpura hcemor - 
rhagica, morbus nmculosus Wehrlhofii). Haemorrhages from the gums 
may also complicate the picture; this is, however, not the rule. On the 
other hand, frequently retinal haemorrhages, hemorrhages from the kid- 
neys and brain, bleeding and inflammation in the serous cavities, and also 
endocarditis may often associate themselves with the harmless external 
and mucous-membrane lucmorrhages, so that the clinical picture may be- 
come manifold and the course of the affection dangerous. In some of the 
cases we note the affection accompanied with high fever, up to 101° F. ; in 
other cases fever is entirely absent. The course of the disease is chronic in 
tlie majority of oases; in some cast's, however, an actually fulminant one, 
resembling an acute infectious disease, so that death may occur in a few 
days; this form is noted especially in children and is designated by a special 
name, purpura fulminans (Henoch). 

Purpura Fulminans. — The characteristic of this very acute purpura form, accord- 
ing to the cases that have been observed up to now, consists in the fact that the 
hwmorrhngcs are limited exclusively to the skin, forming confluent ecchymoses anil 
hard intiltmtions of ail enormous extent; eventually they may cause the formation 
of hirmorrhngic vesicles, whereas the internal organs have always shown themsel\es 
to be normal at the autopsies, as well ns the condition of the urine and of the titecs. 
In some cases there is no rise in temperatuie, in others high fever is noted. The 
a*tiology of purpura fulminans has not been cleared up as yet; it has occurred in 
connection with pneumonia and scarlet fever, hut has also occurred in children w r ho 
w T ere entirely healthy. 

Scurvy. — The symptoms of the cases of the luemorrhagic diathesis that 
have been specially designated as scurvy ( scorbut ) and which were usu- 
ally diagnosticated as such, do not differ m their nature, in my opinion 
and experience, from purpura, as all phenomena which were considered 
characteristic of scurvy, are occasionally also noted in purpura, such as 
the haemorrhages into the deeper soft tissues, into the subcutaneous tissues 
and the muscles (most frequently into the popliteal space, into the mus- 
cles of (lie calves of the legs, the glutei and abdominal muscles, eventually 
with perforation of the skin, inflammations, suppurations, and ulcerations), 
as well as an affection of the gums which is regarded as especially charac- 
teristic. The latter is also noted by livid swellings which bleed readily, 
by>oseness and ulceration of the gums adjacent to the teeth (especially 
those parts lying between the tooth), which, under some circumstances, 
may become necrotic and decompose into a dark, decaying mass. Rarely 
does the scorbutic process develop more posteriorly in the mouth, upon 
the mucous membrane of the lips, cheeks and pharynx, forming prolifera- 
tions and haemorrhagic ulcers. The secondary (haemorrhagic) inflamma- 
tions (pleurisy, pericarditis, endocarditis, peritonitis, nephritis), which are 
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frequently noted in scurvy, ure also more or less often found in all the 
varieties of the lnmnorrhagic diathesis, as well as occasional rises of tem- 
perature, joint swellings (due to serous or haunorrhagic effusions) and 
internal haemorrhages. 1 believe it is at present not permissible nor im- 
perative to consider the swelling and loosening of the gums or the inflam- 
matorily haemorrhagic infiltrations of the muscles, etc., to be so specific 
that, in spite of the congruence of the other phenomena, an artificial sepa- 
ration of scurvy from the other phenomena of the hemorrhagic diathesis 
would he justified. Because even physicians who distinctly differentiate 
scurvy diagnostically from other affections, must admit that we cannot de- 
cide in certain cases whether they belong to the category of scurvy or to 
chronic purpura hcemorrhagicu. If we desire to retain the designation 
scurvy, solely to denote the prevalence of certain symptoms in individual 
cases — the affections of the gingiva*, the hamiorrhages in the deeper tissues 
(in the muscles and the periosteum, in the epiphyses, between the bones 
and cartilages, etc.) — there is nothing to prevent this, in my opinion. 

Barlow’s Disease. — Lately an affection resembling scurvy has been noted in chil- 
dren between the first and second years of life, whieli was designated by a special 
name, Italian's distase. It may be flint, with or without slight fever, at various 
portions of the body swelling and painf illness of the twines, especially of the epiphyses, 
occur. Periosteal hfrwan'haijrs were found at the autopsy or during surgical opera- 
tions in such eases, the periosteum loosened from the bones, the latter saturated with 
blood, and certain lamella over the bones desquamated, Besides, the clinical pictuie 
of the haemorrhagic diathesis may also he noted (purpura, format aria, etc.), and the 
connection between Barlow’s disease and this group of affections thus becomes 
plainer. 

It is self-evident that the various subsequent phenomena of antvmia may 
complicate the symptom-complex of tin* haemorrhagic diathesis. The pa- 
tients suffer from lassitude, fainting, \erligo, cardiac palpitation, amende 
heart murmurs, etc. Also albuminuria arising upon an amende basis is 
noted, more rarely as a result of luemorrhagic nephritis. 

Theio is no unanimity of reports regarding the number and the altera- 
tions of form of the blood corpuscles in the haunorrhagie diathesis; nor is 
anything certain regarding the amount of fibrin contained in the blood, 
and the theory which was generally accepted, formerly, that the develop- 
ment of scurvy depends upon a diminished amount of potassium in the 
blood , has been proven to lw* incorrect upon close investigation. 

Etiological Diagnosis. — In general we are still very far from an in- 
sight into the pathogenesis and nature of the haunorrhagic diathesis; and, 
still, a decision which cause of purpura is present in the individual ease, 
is of greatest importance for the diagnosis, prognosis and therapy. The 
diagnosis of the existence of lucmorrhagcs is, of course, so very simple and 
easy that wc may not lose a word in reference to it ; all the more difficult, 
however, is usually the second, more important side of the diagnosis — the 
etiology. 

It is best in this respect to start from the following points of view: 
Primarily, traumatic ecchymoses, especially the stings of insects (fleas) 
with very dark points at which the sting has taken place, suffusions as the 
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result of contusion or the action of sucking arc to Ik* differentia ted from 
purpura spots, which on suflicicnt observation of .the anamnesis presents 
no diHiculfies, as a rule. A frequent cause of the appearance of the blood 
in the skin (due to diapcdesis) ih \enous stasis which, if markedly devel- 
ojied, is sullicient to cau>e eccliyiiu»cs, c\cn in an entirely normal skin; 
in this category belong the haunorrhagic effusions in the lower leg, espe- 
cially in the surrounding of varices, and those occurring towards the end 
of life due to relaxing cardiac* power. The development of stasis luvmor- 
rhages is favoured by a simultaneous morbid condition of the cutaneous 
vessels, as in eczema and urticaria, further in erysipelas, scarlatina and, 
especially, in \ariola. The ecc Ini noses which arise in the last-mentioned 
infn lit/us diseases, and also in others (such as rheumatism, enteric fever, 
malaria, and, especially, in sepsis), owe their dexelopment probably partly 
to bacterial thrombi, partly (as hamiorrhages also surely occur without any 
signs of accumulation of bacteria) to a damage in resistance of the vas- 
cular wall (a necrosis) due to intoxications bv the poisons pmduced by 
the bacteria demonstrated or sii| posed. Such cases may all the more be 
attributed to a chemical poisonous action, as luemorrhagcs also occur in 
jaundice, Bright's disease and in the usual intoxications, thus in poison- 
ing with iodine*, bromine, phosphorus, etc. Why in such a general action 
of the poison only some portions of the body show luvmorrhages, must be 
explained in that especial conditions, which give rise to lnvmorrhage, must 
also be present to prepare the soil for an action brought, about in this man- 
ner, such as stasis due to local exudations or to insufficient cardiac activity 
(in some cases the aired ion arose directly after severe fright), to partial 
spasms, vaso-moior disturbances of innervation, etc. A damage to tlu* nu- 
trition and resistance of the \aseular wall must also be looked upon as a 
cause of purpura in aiuvmia, leucsvniia, multiple sarcomata, etc. 

Essential Purpura. — Whereas the eeeliymoses which have been men- 
tioned up till now a»*e solely symptoms of well-known alfeetions and as 
such may he diagnosticated readily, nothing remains for tin* diagnosis in 
a great number of purpura affections hut the assumption of an essential 
(“idiopathic") purpura, after those symptomatic purpura forms have 
been excluded. To determine the axiological basis of these essential pur- 
pura forms has not been possible up to now. A great number of hypotheses 
ha\e been proposed regarding the pathogenesis of the affection, but to ('inl- 
ine rate them completely would not be worth while. 

Infectiousness of Purpura. — But one of these has a certain basis, the 
belief of essential purpura to be due to a specific infection . To the cor- 
rectness of this assumption points primarily the ensemble of the clinical 
phenomena, of which we shall name especially the, sometimes frequent, 
(epidemic) occurrence of the affection, the prodromes which frequently 
precede the appearance of luemorrhagcs, such as lassitude, anorexia, ver- 
tigo, etc., the fever, the occasionally demonstrable enlargement of the 
spleen and the peraente course of individual '-ases. But the assumption of 
an infectious nature of the so-called essential purpura forms is based, above 
all, upon the results of the latest investigations regarding the feasibility 
of inoculating the disease and in reference to the presence of certain bac- 



ILEMOG LOBINiEMI A— HjEMOGLOB INUR I A 


811 


teria in the organism of purpura patients. Some lime ugo Pci rone and 
others were able, by inoculating the blood of patients of febrile essential 
purpura conditions into animals, to produce purpura in the latter. Definite 
results have been gained by the investigation of the blood for bacteria 
(Letzcrich and others), in which, however, no definite micro-organism lias 
been found in all of the cases, but in some cocci, and in others bacilli. It 
is possible that various bacteria are really at the bottom of the different 
forms of essential purpura as the generators of the affection; if this opin- 
ion should prove to be correct, there would Ik* more reason than we have 
at present, strictly to differentiate individual types of peliosis from one 
another. 

Predisposing Factors . — But even if this end should be attained, we would still 
have to ascribe an important / ole which predisposes to the infection, to certain fac- 
tors which impair tin? nutrition and the resistance of the general organism: Poor 
nutriment, or a nourishment consisting of but one kind ot food (abseneo ot flash 
vegetables, with a relative amount of potassium salts, and meat, etc.), alcoholism, 
poor hygienic surroundings, overcrowding in tenement houses, in piisons, etc., mental 
and bodily exertion, etc. That such influences may favour the purpura infection in 
that the organism impaired thereby is more susceptible to the invasion and develop- 
ment of pathological bacteria, or that the development of the vituleiice of the latter 
may in part he increased outside of the oiganisfVi, is pcifcetht in accord with our 
present views in reference to the process of infection in gcnciul. 


HEMOGLOBI N/EMI A— HEMOGLOBINURIA 

Alterations in the Blood. — The diagnosis of htrnwt/IohunrtHift does not 
give rise to great dilliculties. So soon as the adherence of the luemoglobin 
to the stroma of the red blood corpuscles becomes lessened, separates from 
the latter and circulates freely in the plasma, the appearance of the blood 
changes in such a manner that it becomes laeijuer-eolnured and transparent, 
because it now contains its colouring matter as a transparent colour. In 
clinical cases this wcll-de\ eloped change in colour of the blood does not 
occur, ns this requires such an extensive destruction of the connection be- 
tween haunoglobin and stroma of tin* red blood corpuscles as is never ob- 
served in the living human being. IIo\\e\er, at least a reddish tinge of the 
blood plasma is indicated in (microscopical) preparations, and blood that 
is artificially drawn bv cups in cases of h.viuogluhum'tiiin shows a ruby-rod 
colour (Kiissncr). The examination of the blood under the microscope 
shows further changes which allow us to recognise the passage of the 
haemoglobin into the fluid of the blood; 'Hie blood corpuscles appeared 
abnormally pale to various observers (1 was not aide personally to ascer- 
tain this as being the case, nor did I succeed in recognising entirely colour- 
less blood corpuscles, "shadow corpuscles"). Alterations in shape and 
faulty rouleaux formation, and, what is diagnostically the most determin- 
ing sign, smaller and larger yellowish-brown haemoglobin granules between 
the blood corpuscles, may more frequently lx* demonstrated. The number 
of the rod blood corpuscles diminishes markedly during the attacks in 
which the haemoglobin becomes free (to a million and less per cmm.) ; but 
eventually it returns to its former amount in a few days. 

52 
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Alterations in the Urine. — Diagnostically more important arc the alter - 
alions in the urine which occur as a result of the passage of the luenio- 
globin into the blood plasma. The hemoglobin dissolves in the plasma, 
as we know from former experience, traverses through the epithelium of 
the convoluted uriniferous tubules into the urine, and a hamioylobinuria 
arises . 1 The urine shows a dark reddish-brown up to a black colour, and 
the reactions to blood pigments an* noted in the chemical examination, i. e., 
in combination with caustic potash and boiling, a blood-red sediment, with 
the A linen test, (oil of turpentine and tincture of guaiae), the well-known 
blue colour, etc. The spectroscopic examination of the filtered and cor- 
respondingly diluted urine shows the presence of ojrylnrmoglobin and espe- 
cially of methaanoylobin ; sometimes onlv one of these blood pigments is 
present, at other times both simultaneously. 

The accompanying diagram shows a .v/ar/mveo/w picture which T obtained with 
the Selmiidt- Hit liseh instillment in a case of my observation upon examination of 
freshly voided mine; the line fow.uds ( 1 (227-!WO) coiicspotids to llic mnikcd 
iiicthu'inoglobiii line, the other two (2W-247; 257-20:1 ) to the o\\ hu'iiioglobiu lines. 
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ltesides luemoglohin, the urine contains serum albumin; in other eases 
only hamioglobm is met with. In the latter case, upon boiling of the urine, 
or upon addition of acid, a brownish coagulation of albumin, which usu- 
ally floats on top, separates from the decomposing luemoglohin. Whereas 
no doubt remains, according to the positive results of all these tests, that 
luemoglohin is present in the urine in question, the microscopic examina- 
tion (in contrast to the much more frequent cases of luematuria, i. e., the 
eases of excretion of the entire particles of blood in the urine) does not 
reveal any red blood corpuscles; however, yellowish-brown, irregular, gran- 
ular Hakes or cylindrical masses, more rarely globular, yellowish-red drops 
of haimoglobin, are found in the blood preparations. 

1 This well -chosen name of the disease is due to Topper and has been in general 
use for twenty-live years. Tlie occurrence of hu’iuoglobinuria was known for a long 
time previously; it was probably known to Charles Stewart one hundred years ago. 
.Hut Pavy w r as the first who taught how to diaynoftticaie the condition, i. e., first, 
emphasized the absence of the blood corpuscles in the urine containing li.Tinoglobin 
as being the most essential characteristic of the affection, and with this separated the 
latter from humiaturia. 
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JEtiological Diagnosis. — The diagnosis of hfcmoglobina?mia and haamo- 
globinuria may be determined with ease and certainty upon the basis of 
the above diagnostic criteria. However, such a diagnosis is always an in- 
complete and a highly insullicient one so long as the origin of the hemo- 
globinuria has not been simultaneously determined in the individual ease. 
This part of the diagnosis is the more difficult one; if the diagnostician 
desires to meet the requirements, lie must be familiar with the results of 
the numerous clinical and experimental investigations which have been un- 
dertaken in the last two decades regarding the pathogenesis of hiemo- 
globimemia and luemoglohinuria. 

As already stated, the production of hicmoglobimcmia depends upon the 
separation of hamioglobin from the stroma of the red blood corpuscles. 
The normal close adhesion of l he hwmoyhbin io the. blood cells may cease 
in lhal intensely actiny ayvneies which destroy the blood corpuscles liber - 
ate the hamioylobin. We are familiar with great numbers of such causes 
of clinical luemoglohinuria. The action of high temperatures upon the 
blood, cutaneous Imrns, various poisons (arsenic, pyrogallie acid, nitro- 
hcnzol, antifehrin, quinine, and, aho\e all, potassium . chlorate ), and, fur- 
thermore, snake poison and the poison contained in fresh morchella |*a 
genus of disco myee! ous fungi], etc. A similar influence is -evidently pos- 
sessed by various infectious diseases , such as scarlatina, diphtheria, sepsis, 
malaria, influenza, in the course of which luemoglohinuria has been ob- 
sened. llamioglolHmemia is unquestionably due to the deleterious action 
of the toxmes upon the er\throc\tes in such cases; in luemoglohinuria 
which occurs in the tropical regions, blackwater fever (compare Malaria), 
an intoxication due to the quinine which is given for therapeutic effects, is 
the most important factor, besides the tropical fever itself. 

In a second category of eases we should assume, according to my opin- 
ion, that the combination of the htrmoylobin with the stroma of the blood 
disks has become looser than normal, and lhal now casual causes which 
for the most pari are of a very harmless nature, and which are quite with- 
out importance for the health of the normal indhidual, are sufficient to 
produce the separation of the hwmoylobin from the blood disks, and to give 
rise to luemoglohinamiia. Snell a preparatory loosening of the hound lucmo- 
globin occurs evident! v by some severe diseases which have a far-reaching 
effect upon the blood life, above all, as the investigations of Murri render 
plausible, by long-lasting svphilis, so that a slight refrigeration, etc., is 
sufficient, sometimes, in individuals affected by this disease, to develop a 
lueinoglobimomia. 

Paroxysmal Hsmoglobinuria. — In a greater number of cases, finally, it 
camW he determined how the dissolution of the luemoglobin from the 
blood disks occurs. Wo only know that relatively frequently, apparently 
without any marked underlying cause, hemoglobinuria occurs in paroxysms 
in those cases. This so-called paroxysmal luemoglobin uria manifests itself, 
in that, with the usual initial phenomena of a suddenly arising fever (draw- 
ing pains in the limbs, headache, etc.), a chill occurs, and the tempera- 
ture rises to 101° F. or 10r>° F. In a short time, (usually) after a few 
hours, the attack is over and the temperature normal again. During the 



814 DISEASES OF THE BLOOD AND OF METABOLISM 


attack, according to my experience, it may be noted that the liver is en- 
larged and sensitive to pressure, the spleen is palpable and pain is present 
in the renal region; an eruption of urticaria was also often observed. The 
urine which is voided after the chill — in one of my cases, one hour later — 
is brownish-red in colour and contains haemoglobin. The haemoglobinuria 
persists for a shorter or longer time, according to the intensity of the 
decomposition of the blood corpuscles ; in the above case, four and one 
half hours after the rise of temperature, the urine which was voided was 
again free from lmunoglohin, but contained albumin for one half day 
longer, whereas the temperature had returned to normal five hours after 
the beginning of the paroxysm. Refrigeration may usually be proven to 
be the occasional cause which produces the attack: in other cases over- 
exertion in muscular movements (marching, as was first determined by 
Fleischer and mj/self in one case), “ excesse in Raccho et Yenere ” psvchical 
emotions, etc. A rapid change in the innervation of the vaso-motors with 
contraction of the 1 small \esscls in the circulatory system probably plays 
the' principal rule in all of these jctiological factors. That the previously 
mentioned, occasional causes actually are the starting-point of the attack 
and are liable to produce haunoglobmaunia has been proven with certainty; 
it is possible, in individuals who are affected with paroxysmal htemo- 
globinuria, to bring on a paroxysm by an artificially produced refrigera- 
tion (cold foot-bath, etc.) or by forced marches undertaken for that pur- 
pose. Among forty-seven attacks which one of my patients had, thirty-two 
were acknowledged ly the result of refrigeration, six occurred in connection 
with overexertion in muscular movements, one immediately following a 
marked display of anger (once probably following fright), and in only 
eight attacks no marked occasional cause could be* proven. Mild jaundice 
occurs frequently towards the end of the attack; in one attack I observed, 
instead of the expected appearance of haemoglobin in the urine, albuminuria 
which, similar to hamioglohmuria, could also be artificially produced, run- 
ning its course with chill and fever. In others T only saw enlargement of 
the liver and spleen, the urine remaining free from albumin and hemo- 
globin. 

The paroxysms usually run their course with more or less fever . How- 
ever, there are cases in which the fever is constantly absent, and cases, like 
the one* just mentioned, in which the temperature remains normal during 
at least some of the attacks of Inemoglobinaiinia. The cause of the fever 
cannot be satisfactorily explained as yet. 

Results of Hemoglobinsmia and their Explanation. — Regarding the explana-. 
tion of the occurrence of other symptoms in the course of luemoglohinuMiiin : Jaun- 
dice, albuminuria and enlargement of liver and spleen, etc., decided differences 
arise; still we are justified in explaining, at least with a great degree of proba- 
bility, the subsequent conditions which are associated with the appearance of haemo- 
globin in the blood plasma, in the following manner : 

If for any cause the combination of haemoglobin with the stroma of the blood 
corpuscles is destroyed, haemoglobinaemia occurs. The haemoglobin which lias become 
free, does not directly, as we might assume, become excreted through the kidneys with 
the appearance of haemoglobinuria, but is eliminated by the liver , in that it trans- 
forms the haemoglobin into bile pigment. This assumption is proved partly by the 
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results of experiments ( injection of pure hemoglobin solutions into the blood of ani- 
mals produced an enormous increase in the amount of bile pigment, about 25 times), 
partly by clinical experience. In a cose of marked paroxysmal hemoglobinuria of my 
observation, the colour of the stool following the attack was much darker than 
normal. The liver undoubtedly enlarged in this case in some of the attacks, with 
chill and rise of temperature, the urine, however, remained free from hemoglobin 
and ajlmmin; I was able to determine the combination: Enlargement of the liver 
with normal urine — with high fever (103° F. to 104° F.) in one attack after refriger- 
ation, which up to that time regularly produced hemoglobinuria. The jaundice 
which is combined with the attacks may be looked upon as polycholic, after it is 
determined nowadays that icterus may be the result of polycholia (in which case it is 
naturally presupposed that the liver cells are not anatomically degenerated nor 
functionally insufficient ) . 

The transformation of haemoglobin which has separated from the blood can only 
be managed by the liver if no very great amounts appear of the same. So soon as the 
latter is the case, the intensity of the hemoglobinemia having passed a certain limit, 
the presence of hamoglobm occurs m the urine. The haemoglobin may then (but by 
no means always) — as it appears, according to the individual irritability of the epi- 
tlielia — act as an irritant upon the epithelium of the hdneys , but, as 1 must assume 
after my clinical experiences, only in a very transitory manner, and only in cases in 
which no large masses of hiemoglohin must be overcome. In keeping with this, the 
ribbon-like hyaline casts and the albumin disappear from the urine either simulta- 
neously with the hemoglobin or at least a short time after (in a few r days), when the 
urine has become free from hiemoglohin. If it is a case of but little free, circulating 
lurmoglobin, this is not extracted by the renal epithelium at all; but the irritation 
of the hiemoglohin which passes the renal vessels is sufficient in rare cases to produce 
albuminuria (even without hiemoglohin uri a) . The attack, as the previously men- 
tioned case proves, then takes place with precisely the same symptoms as occur in 
an attack of hirmoglohinurin, i. c., with chill, enlargement of the liver, etc.; only, in 
such eases, nothing hut albuminuria is produced, or the latter may even precede the 
hemoglobinuria ( Kosenhacli ) . If in the individual ease we are dealing with a high 
grade of htTnioglohimrmin. as in destruction of the red blood corpuscles by poisons, 
a marked irritation of the kidneys is almost always brought about, producing 
nephritis. The result of this is an occlusion of the ui iniferoim tubules with hemo- 
globin — albumin, easts; diuresis, in keeping with this, is diminished, and in the 
severe eases, unless an increased activity of the heart comes to the rescue, complete 
anuria and death due to uremia oceui. An example of hemoglobinuria, the result of 
poisoning by potassium chlorate, may impress this. 

Case of Haemoglobinaemia in Consequence of Poisoning by Chlorate of Potas- 
sium. — P. B., aged eighteen, entered the hospital .Inly 23, 188!), died July 29 On 
July 21 he accidentally drank a solution of 30 grammes of potassium chlorate in 250 
grammes of water. Two hours later severe abdominal pains appeared; then vomit- 
ing, headache, and vertigo. Upon admission of the patient to the Julius Hospital 
the following condition was noted: High degree of cyanosis, slight jaundice, strong, 
regular pulse, spleen and liver slightly enlarged to percussion; the renal region very 
sensitive to pressure. The urine, excreted in small amounts (scarcely 4 to 5 ec. } 
was brownish, of a dark cherry-red colour after being filtered, and showed marked 
reactions to albumin and haemoglobin The urinary sediment did not contain any 
intact erythrocytes, hut cylindrical luemoglohin flakes; the blood also contained par- 
ticles of hiemoglohin. Ordered lavage of the stomach. 

July 24. — Cyanosis and jaundice increased simultaneously; respiration was accel- 
erated; great lassitude; temperature normal. Amount of urine in twenty-four 
hours only 15 ec., containing epithelial easts; vomiting, severe abdominal pains, mus- 
cular tw'itchings; ordered caffeine, Wildungen water, strong wine. As it was impos- 
sible to produce marked diuresis by this means, subcutaneous injections of 120 cc. 
of a 0.0 per cent salt solution w'crc made three times duily ; the blood w'as free from 
hemoglobin clots. 

‘July 25. — Cyanosis less marked; spleen enlarged, reaching to the eosto-elavieular 
line; the stools wore dark-coloured. The urine (about 15 cc. during the day) was 
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clearer, but contained large amounts of albumin; in the sediment only haemoglobin 
flakes were noted, no casts. Ordered salt solution subcutaneously and per rectum. 

July 26. — Jaundice and cyanosis still less than on the previous day; urine still 
very sparse in amount and containing large quantities of albumin, but now very 
light in colour, almost transparent and free from sediment; less vomiting; the for- 
mer treatment was continued. 

July 27. — Continued lassitude; cyanosis and jaundice had disappeared; urine 
(about 20 ce. in twenty-four hours) contained large quantities of albumin, without 
lurmoglohin ; and about 2 grammes of urea. Traces of urea were noted in the vomited 
material. 

July 28. — The pulse was quite strong, the temperature normal; palpation of the 
enlarged li\er painful. The patient was restless; respiration somewhat dillieult; 
urine very sparse. The pulse shortly before death beeame small and ii regular. 
Exitus letalis without eon\ulsions or without other w'ell-dcvclopod lincnnc symptoms, 
at one a. m., .July 20. 

The autopsy on July .10 (v. Hindfleiseh) showed: Acute nephritis with gray 
discoloration of the parenchyma ; the colour of the cortex more yellowish, with dis- 
seminated, brownish, punctate areas, the papilla contained radiating, chocolate- 
brown stria?. The tti irroseopie examination of the kidneys showed: In the collective 
canalieuli and in llenle’s loops were dark-brown, granulai masses which were paitly 
hyaline easts, partly massive deposits of desquamated epithelium. The convoluted 
tubules W’crc markedly dilated, with opaque epitlielia the nuclei of wiiich could no 
longer be completely stained; the lumen of the canalieuli was tilled w'lth net-like 
fibrin masses. Spleen tightly enlarged, of linn consistence: the Malpighian bodies 
showed an increased amount of leucocytes, whereas the pulp contained an extraordi- 
nary number of red blood cells that appeared unchanged and between which, often 
also combined with the white blood cells, were deposits of finoi or coarser pigment 
flakes. The liver was also slightly enlarged, and showed, upon micioseopie examina- 
tion, here and there a deposit of line blown pigment masses in (lie capillary \essels, 
rarely in the liver cells. Stomach and intestine presented the signs of inflammation 
and several erosions. 

As in the abo\e ease, I was also able, in the ease of paroxysmal hicmoglohinurin 
which has been frequently cited, to determine an enlargcmmt of the spleen , besides 
the enlargement of the li\er. The cause of (his splenic enlargement is paitly due, as 
Ponfick believes, to an intumescence of the organ by the remains of the red blood 
cells which have floated in (“ spodogenous ” splenic tumour), and partly, to con- 
clude from the result of the above-described autopsy, to the immigration of ha?mo- 
glohin and a reactive new formation of white blood eoi puscles. 

Differential Diagnosis. — Paroxysmal luemoglohmuria cannot be con- 
fused with any other affection if proper attention is paid to the symptom- 
eomplex. The statements of the patients that they periodically void dark 
urine, and that this occurs regularly after active body movements, re- 
frigerations, etc., make the diagnosis of hapmoglobinuria probable from 
the onset. A single examination of such dark urine — the proof of the 
presence of haemoglobin or the simultaneous presence of red blood cells in 
the urine — is suHieient to determine tin* diagnosis with certainty and at 
once to differentiate the affection from periodically arisiny htvmaluria (the 
result of renal calculi, lurmorrhagic diathesis, etc.). If haunoglobinuria 
has thus been determined, the finer details of the diagnosis of luemo- 
globinaemia should now be demonstrated with certainty: The presence of 
enlargement of liter and spleen, the onset and course of the fever, the 
excretion of albumin in the urine, and, finally, the last cause of haemo- 
globinuria. 
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DISEASES OF METABOLISM 

PHYSIOLOGICAL INTRODUCTION 

By metabolism we understand the totality of the changes taking place in the 
living organism, hy which it is enabled to assimilate the substances which have been 
inti od need as food and have become lesorbed by digestion, to translate the energy 
acquired in this manner into living foice, and to rid itself of the end-products of 
the metabolic changes, which ale no longer of use in the economy, by the vari- 
ous organs of eviction. The preservation of life and of the functions of the liv- 
ing organism unquestionably demands the com eyance of chemical energy, the 
transformation of which into heat and foice makes the manifestations of life 
possible. Tin mateiial containing this power is conveyed from without by the food, 
and the chemical change of the liouiishnicnt occurs b\ means of ujct/gnt which is 
taken up from the mspiicd an, so that the substance's are oxidized into carbonic acid 
and water. The immoital ciedit of having established this fundamental fact belongs 
to Lavoisier, who was the fiist coriectlv to discern the piocess of oxidation and 
combustion. Following in his footsteps, J. Liebig, about the middle of the nineteenth 
cent in a \, developed the then celebrated theory ol the more minute use of oxygen in 
metabolism. Accoidingh . the two main constituents of animal nourishment: The 
nitrogenous (albumin) and the noil-nitrogenous (fats and eaibohydrates) were to be 
utilized in the economy in totally dilfeient ways, the former as blood and oxygen 
pinduccis, "plastic nourishment." the latter, the 11011-nit logenous, foi the production 
of animal heat, and, especially, of the pioducts of lespiration ("respiratory sub- 
stance") and, with this, indirccth tor piotection of the oigans from the effects of 
oxvgcn. Accoiding to lacing, the oxvgcn of the atmospheie constituted the active 
external cause of the consumption of matter in the animal organism, und, through 
the mechanical effects pi od need by the body, a petition of the muscle substance wan 
to lose its ‘‘\ital piopeities" and pciish. The lmiunieiahle invest igations of 
metabolism, undertaken upon the basis of the pioclamation of this axiom, showed, 
hovvev er, that, although during musciilai activity a plentiful supply of oxygen was 
taken up, the exeietiou of mliogeii compared to the state of inactivity (rest) was 
not nmteiially changed, and that the fond mateiial was hy no means dttrviltt atTccted 
hy the mspiicd oxygen Mine and moie the law was developed that nourishment, 
primal ily independently of the supply of o\>gen, sepaiates into chemically simpler 
combinations, and only then, in .iceoi dance with the magnitude and direction of these 
chemical pioecsses of division, sullieient o\ t \geii is secondaiily conveyed to the blood 
fuithcr to deeonqiose the substances so burned The continuous decomposition of 
matter, which vaiics gicntl a \ in its extent, is a necessary supposition for the life of 
the organism, as hy this means it obtains its energy, and is able again to transform it 
paitly into heat and partly into force. 

The latter, tin* transfeienee of eneigy into living force, is inseparably com- 
bined with the (‘onset vat ion of life. Because certain oeem retires, such as the 
action of the benit, the activity of the glands, the maintenance of the body tem- 
perature at a certain height, are neeessaiy processes even in complete rest for the 
continuance of life, which presuppose a consumption of energy and which require a 
substitute in the form of food, provided the organism shall not he compelled to live 
upon its own resomees and, aftei the loss in weight has amounted to more than ono 
half of the body weight, to succumb to death by staivatinu. 

The foods are the same chemical materials from which the tissue of the organ- 
ism is eoiistmctcd: Albumin bodies, fats, eat hohtfd tales, iratrr and salts. As con- 
stantly living substances succumb dining life of man. i e., nitrogenous substances are 
given oH' in the desquamating epidermis, in pci spi rat ion. in saliva, in semen, and 
with the disintegrating cellular material, and as for these losses, for the “dimin- 
ishing oiganic albumin." a substitute must, be obtained, the nitrogenous albuminous 
substances (and suits) can never be dispensed with entirely in the food. From this 
follows that the albuminous bodies take the front rank as necessities for the life 
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of the organiHin. They consist of (J, II, O, and N, (as a rule also of small quan- 
tities of sulphur, phosphorus and iron ) , whereas fats and carbohydrates only contain 
(\ 11 and O. 

After the food has reached the intestinal tract, it is, partially at least, not 
absorbed at once. It is first, after water lias been taken up, split, “hydrated/* by 
the enzymes which are specially supplied by the digestive organs and made more 
resorbable, then to be com eyed to the tissues of the laxly by the blood or by the lymph 
channels and to he fuitlici acted upon by the cells. The process of fat and carbohy- 
drate absorption is readily understood. They are rendered suitable for absorption 
in that the fats are first emu 1 si lied into the finest drops, and the carbohydrates are 
changed into sugar. On the other hand, the processes of digestion and absorption 
of albumin bodiis in the digestive tract ate more complicated and partly difficult of 
explanation. Similar to the caibohyd rates, the albumin bodies are also hydrated 
in the stomach and intestines by enzymes, viz., by the pepsin of the gastric juice 
and by the trypsin of the pancreatic secretion, i. e., they are separated hydrolytically 
by taking up water, and are changed gradually into albumoses and, finally, into 
peptones, which, in contrast to the native albumin Ixxlies, present more readily 
soluble albumin modifications. The absorption of these albumoses and peptones is 
quicker than Unit of the simply dissolved albumin bodies, and herein lies the key 
of the explanation why peptonizing is » cessary at all in the organism, because the 
incoi porn t ion of peptones in the economy in itself w T ould be unnecessary, even harm- 
ful. Not alone is a lesser amount of energy introduced with the latter than with 
unchanged albumin todies, but albumoses and peptones, which, without the interces- 
sion of the wall of the intestine, are directly injected into the blood, actually 
behave as foreign bodies, i. c , are promptly excreted as sueli by the kidneys, unal- 
tered, and even develop a toxic action, provided large amounts circulate in the blood 
current. The peptones, however, lose this toxic property in their passage through 
the intestinal wall, in that they here undergo a metamorphosis into albuminoid 
bodies, enagiilable by the action of beat at the temperature of boiling water. This 

process, winch at first sight appears to be a luxury, becomes comprehensible if we 

reflect that under all ciicumsi.mccs it is of advantage for the organism if albu- 
minous substances can be rapidly ahsoibcd in large quantities, which is only possi- 

ble in the shape of peptones; otherwise it might lx* expected that a large portion of 
the native albumin substances. w'hich are surely very slowly and incompletely resorb- 
able, would pa-s into the small intestine and, in its further course, putrefy in the 
large intestine. Kui thei more, the reconversion of the peptones into albuminoid sub- 
stances, taking place in the wall of the intestine, may prevent that the quantity of 
the juices is temporarily overwhelmed in rapid changes witli albumin substances, 
which it is impossible for the tody to utilize rapidly enough. It may he assumed, 
therefore, th.it the assimilable metamorphosed products of the peptones, which origi- 
nate m the intestinal mucous membrane, are retained and only dcconifiosed according 
to necessity, to serve pnitly as sources of energy, partly as substitute material for the 
formation of new cells in place of those which have been consumed in the living 
organism. The pioccss of the absorption and utilization of sugar in metabolism 
must be regarded in a similar manner. It is also true of sugar that, if injected 
diioctly into the Mood, it acts in the organism as a non-assimilable foreign body. 
I T ndcr such conditions it is excreted by the kidneys, tbe same as the peptones, in an 
unaltered condition, hut only when the quantity of grape sugar exceeds a certain 
limit, 0.2 per cent. As normally there is no sugar excreted by the kidneys, we must 
assume that an ariangement exists in the body wiiich regulates the amount of sugar 
in the blood. 'Ibis actually takes place, as innumerable experiments have shown, in 
the liver. The sugar which in the digestive tract is formed from the carbohydrates, 
is carried by the portal vein directly to the liver and here, by the union of a greater 
number of sugar molecules and with the loss of water, is changed into animal 
amylum, glycogen, and deposited. The muscles and glands, the same as the liver, 
arc aiso capable of transforming nutrient sugar into glycogen and of storing it. 
Glycogen, therefore, in metabolism plays the part of a transitory reserve product, 
from which there is taken as much ns is necessary for use. And this occurs, as may 
be assumed with certainty to-day, in spite of contradictions, in that the glycogen in 
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the liver is changed back into sugar by a diastasic ferment (contained in the blood) 
and passed into the circulation as soon as the amount of sugar in the blood dimin- 
ishes as a result of use; the hepatic cells limy therefore be looked upon as finely 
adjusted regulators of the normal amount of sugar contained in the blood current. 
The sources of glycogen- are certainly, to the greatest extent, the carbohydrates of 
the food, but partly also the albumin bodies, as these in their decomposition are 
changed not only into nitrogenous, but also into noil-nitrogenous, atom-complexes, 
from which, then, sugar, respectively glycogen, originates synthetically. It is most 
probable that grape sugar, respectively glycogen, may be also produced from fat, 
but it is quite certain that, inversely, fat may be formed from sugar, respectively 
carbohydrates. 

The very great albumin molecule splits into various atom -complexes in its use 
in the body, which partly belong to the fat bodies, like Icucin and asparaginic 
acid, partly to the “aromatic” substances, like tyrewin and various products which 
form from the albumin decomposition in the bowel. Upon the basis of examina- 
tions in metabolism it may bo further assumed that the N-free atom-complexes 
which split off from the albumin molecule during decomposition of the food albu- 
min (as has already been mentioned) may change into glycogen and, at least indi- 
rectly, into fat. From all this it appears that the albumin products of the food play 
an omnipotent part in the animal economy, in that they do not only serve as somces 
of energy, but that they can also he utilized unheisnlly in the foinmtinn of the con- 
stituent parts of cells; hut, besides, the caiboliv d rates and tin* f.its are employed 
for the production of living energy in the human organism. The fat. emulsified into 
the minutest particles, is taken from the bowel into the chyle, respectively into the 
lymph channels, passes into the blood, is dissolved m the plasma (in a manner not 
quite clear) and then brought to the cells, to he used partly as material for combus- 
tion, partly to be deposited in the tissues as fat (adipose tissue). From this point 
fat is used as required for the development of energy aim heat. 

The transformation of foods in the economy is accomplished in the main by 
oxidation, i. e., the excietcd products contain more oxygen than the materials taken 
up in the food; however, the chemical process until tin* end-product is reached is by 
no means cntiicly known as yet m detail. We know, however, that the substances 
taken into the body (albumin, carbohydrates and fat) undergo ehanges, such as 
splitting up, oxidation, leduetion and syntheses, and tiiat combustion occurs at a 
temperature which is decidedly lower than that required for the combustion of the 
same products outside of the animal organism. The end-products of metabolism 
which can no longer be utilized leave the body in (he foun of carbonic acid, water 
and urea. In these chemical processes, both in oxidation and also, up to a certain 
extent, in the splitting of the molecule of food stufls, energy is consumed and trans- 
formed into living force, which may become manifest as heat or as demonstrable 
activity (work). Wo are accustomed to express the living force which becomes 
available by the decomposition and oxidation of the materials in the body (therefore 
the value of the food products as the sources of heat and torn*), in “ culonvs, 9 ' Hy 
'(great) calorie [the heat unit] we understand the amount of heat necessary to heat 
one kilo of water 1° C. Fats and carbohydrates, combust ini* into carbonic acid and 
water, give different caloric figures- Namely 1 g. fat about 0.3 pal.. 1 g. carbohy- 
drate, 4.1 eal. The combustion of albumin in the body results in less simple ond- 
products (urea, etc.) which, in leaving the liody, represent a certain calorimetric 
combustion value; we must, therefore, deduct from the combustion value of albumin 
that of the end-products; the combustion value then of 1 g. albumin is found to be 
4.1 cal. If, now, the values of the various food products are compared with each 
other, in regard to their physiological combustion value, we find that 100 g. albu- 
min =100 g. carbohydrates = 44.1 g. fat, in that in their combustion in the organ- 
ism they furnish the same sum, viz., 410 calories. In this proportion, then, the 
various substances are able to substitute for one another — they are. therefore, used 
as material for the development of living (active) force, in definite proportional 
amounts " isodynamic.” 

The intake of the assimilated food material which is to sustain the body, balances 
the outlay under normal physiological conditions — there is an equilibrium of metabo- 
53 
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lism. This may be concluded from si comparison of the total amounts of the material 
taken in and given out. if just ns much carbon is taken iji as excreted, this denotes 
that the amount of organic substances taken up by the system has undergone com- 
bustion; if the amount of carbon introduced is greater than the amount excreted, 
an accumulation, and, in tin* opposite instance, a loss of organic substances, must be 
assumed. To estimate the exchange of albumin in metabolism, the determination 
of nitrogen both in absorption and in excretion is used, in that the nitrogen used 
in the system is almost entirely contained in the albumin. It more X is absorbed 
than excreted, this indicates an accumulation of albumin, the opposite means a loss 
in the organic albumin. Tf the (plant ily of nitiogen contained in the albumin of the 
food uhsoibcd eoi responds to the excreted N, eguihbnuni of nitiogen exists in 
the body. 

The amount of nitiogen exchange under similar conditions is not the same in all 
persons. In geneial, the matter utilized by small individuals is greater than that 
in huge ones, as they possess a relatively larger body surface, and for this leason 
must develop and give off more heat. The material utilized in child and woman is 
comparatively greater, therefore, than in man, but not absolutely greater, as the 
laxly mass, i. e., the number of cells that are working and which must be nourished, 
is naturally smaller in the child than in a full-giow n man. 

Metabolism is to a marked extent influenced by various conditions in the same 
individual, which gieatly alter the amount of the exchange of substance This is 
piimarily dependent upon size and work which the body must perform. Wheie.is 
in a condition ot lest the adult human being of medium weight uses about 2,000 
calories during twenty-four bouts, and witli light woik 2.500 calories, i. e., foi the 
kilo body weight, about 110 to .'15 calories are transformed, the calorie consumption, 
and, with it, the requirement, is much greater (about 40 percent and more) as soon 
as more maiked muscular labour is pcifmmcd. so that the working human being 
conveits .'1,200 to .‘1,500 cahnies per day (40 to 50 cal. per kilo, and over). The 
organism, therefoie, in keeping with the greater decomposition, consumes more (h, 
and excietcs moie Ok, by the lungs, whereas the change of albumin is not increased, 
as a mle. The muscle , therefore , in spite of its fonnatwn from albuminoid sub- 
stances , supplies its force- piod u cm g combustion malcnal fioni its non-nit ruyenous 
combinations . If it has become piobablc. according to new investigations, that also 
the nitrogenous constituents of the muscle undergo transformation during muscular 
activity, this changes nothing in the alxwc postulate, in that the products which are 
here formed from the nitiogeiious mateiial unquestionably aie leconveited into their 
original condition. What has been observed in investigations in metabolism as the 
consumption by muscular labour, has shown itself to be a consumption of glycogen, 
respectively of fat and carbohydrates, and only when these are not sufficiently pies- 
ent is albumin used to cover the required amount of calories, in an exclusive, or 
at least predominant, ingestion of albuminous food, we note exceptionally also an 
iucrease of X -excretion, as a result of muscular activity. If the working organism 
is to remain at its normal condition, a larger quantity of food than is required during 
rest becomes necessary; larger amounts of carbohy drates and fats, and also more 
albumin, should especially be added to the food when it is intended to produce in 
the working organism an accumulation of flesh, i. e., an increase of the muscular 
mass, the substratum of the power of action. In contrast to the woiking periods, 
the change of substance during sleep is decidedly less, which shows itself by the 
smaller quantity of <)_. taken up and the smaller excretion of (!<), during the period 
of rest. 

As the muscular work, so also is the digest ire process (the necessary activity of 
the* glands, peristalsis and absorption) combined with an increase in metabolism; 
and also the steady giving off of heat of the human body acts in a similar sense, which 
is founded upon the greater internal heat ns compared with the temperature of the 
external world. To keep the body temperature at u constant height, the organism 
must produce combustion of a greater quantity of material (non-nitrogenous sub- 
stances, whereas the transformation of albumin is not influenced by heat or cold), 
all the more, the lower the external temperature, and vice versa . The regulation of 
heat, however, is by no means dependent alone upon a change of the condition of 
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metabolism, i. <?., of the production of heat; but, to accomplish this, the organism 
has at its disposal an entire scries of mechanisms regulating this condition (dilata- 
tion or narrowing of the cutaneous vessels, increase or diminution of respiration, 
secretion of sweat, etc.) which, by aid of the nervous system, become retiexly active 
' and markedly influence the amount of heat given off. 

Besides the conditions which have been mentioned — the giving off of heat, the 
quantity of work, the size of the body and the age — metabolism in mun is markedly 
dependent upon the quantity and ninety of the nourishment partaken of. A great 
number of experiments, undertaken according to a certain plan with hungry indi- 
viduals or with persons and animals nourished according to a certain method, have 
been carried out in the last foity yen is to determine the changes of metabolism by 
means of the fond supplied. The exact calculations of the (' and N contents ot 
intake and output, of the dependence of the decomposition of albumin upon the 
quantify of albumin which is ingested, of the determination of the relations of cnrlioii 
and nitiogen equilibi itim, etc., made it possible to establish the laws according to 
which metabolism is influenced by nouiishment. The main results shall be briefly 
mentioned in the following: 

1. It is best to start from metabolism during hunger . If all supply of food 
ceases, the body must li\e on its stock of substances on hand, as the processes of com- 
bustion, especially the pioduction of heat, occur also during hunger, even though to 
a slighter dcgiee. The bod t \, accoidingl ( \, during this condition of hunger, at the 
onset unifoinily loses in weight; Intel, often suddenly a relatively larger loss of 
weight oecuis. 'The fat is consumed to the greatest extent, the albumin to a less 
degiee ; the latter is destroyed in a uniform manner during hunger, which has been 
detei muled with exactness 1>\ experiments in lnctnlmlism. The decoin position of 
albumin is relatively great during the first peiiod, dependent upon the amount of 
the former nourishment and upon the reserve albumin which has been accumulated 
in the body (the M ciiciil.it iug " albumin). In the second period of famine, which 
begins aftci a few dn\s. the decomposition of albumin is slight, an almost uniform 
quantity of organic albumin is destroyed daily. This period continues as long as fat 
is contained in the bod> : as soon as the fat on hand in the body is exhausted, a 
rapid inciease of the albumin decomposition and X -excretion occurs — therefore fat, 
in conditions of famine, plays the most important pint of limiting the consumption 
of albumin and allowing the endurance of hunger for a longer period. At least five 
sixths of the production of heat in the staiving individual are defrayed by fat, and 
only one sixth by albumin. The excretion of water and of salts decreases steadily 
during hunger, and, as far as sodium chloride is concerned, finally ceases entirely; 
before the appearance of death by inanition, with an increase of albumin decomposi- 
tion, a marked ineiease of excretion of water (combined with albumin) occurs by 
means of the mine. 

2. If only individual substances, or all necessary constituents of focal but in too 
small an amount , aie taken, the body is said to be in a condition of partial 
hunger. 

Tn salt hunger , i. e„ with the absolute absence of salts in the nourishment, the 
excretion of salts gradually diminishes, and that of sodium chloride eventually 
ceases entirely. Finally, with nom isluneiil which is free from ash, death occurs ob- 
viously as the system does require a certain quantity of salt in proportion to the 
organic constituents, not only for the growth and development of the body, but also 
for the maintenance of life of the adult organism. Besides, the salts play an 
important idle in the absorption of food. The partaking of calcium salts is abso- 
lutely necessary for tin* development and maintenance of the lames, ferruginous food 
is most essential for the normal composition of the blood (which contains over 80 
per cent of the iron of the body ) . 

The i rithdraual of water leads to death more rapidly than the withdrawal of 
nourishment. FA'en after only 11 per cent of w'ater contained in the organs under 
normal circumstances are given off without being replaced, discomfort becomes mani- 
fest, and if 22 per cent nic lost, death occurs— obviously due to the fact that the 
protoplasm is seriously damaged by the withdrawal of water. 

it is self-evident that. If water and salts but no organic food constituents are 
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taken in, the 1 k> dy lives from its substance. nml death must occur the same as in 
nlfeolutc hunger, although somewhat l.itei. 

But even a one-sided absence of alhiiniiii. fat, and carbohydrates in the nourish- 
ment is not at all or badly* Isirne hv the oigaiiisiii, if long continued, as will la* seen 
from the explanation of the conditions of metabolism in exclusive nourishment of 
the body with individual food substances. 

.3. Nourishment consistin'* exclusively of fat and cfirbohydiates cannot prevent 
loss of albumin, although it is slighfei than in the case ot absolute hunger, and in 
keeping with this death by albumin hunger occurs later and without the above- 
mentioned preagonal increase of \ -eviction. By an overabundant administration 
ail accumulation of fat may c\cn be attained in the famishing individual; this is also 
true in exclusive nouiishment by cm Isiliydi a tc*. Hut the dccomposit ion of albumin 
is not retarded either with an exclusive caibohy drate food or with an exclusive fat 
nouiishment; in both cases the tiial animal finally dies of albumin hunger. Only 
the resistance of an animal fed on cailsdiydrates is gieater than one fed on fat, as 
the carbohydiatcs diminish the albumin loss by about 15 per cent and more, i. e. f 
they have a stronger action in sa\ing albumin than fats. 

Kxdusivc nourishment of albumin mi float simultaneous administration of carbo- 
hydrates and fat may, in the cainuora . entirely prevent the loss of substance in the 
body and may finally produce an equilibrium of mctaliolism in the organism. How- 
ever, it has not been possible as yet to nourish a human In my with albumin alone, as 
meat, if this constitutes the only food administered, owing to the excessive quantities 
necessary to substitute fat in the nourishment, cannot be sufficiently assimilated, 
producing distui bailees of digestion. Only the albumoses can completely substitute 
albumin as food, whereas peptones, lime and lime-giving tissues cannot entirely do so. 
The lust-named substances, thcrefmc, cause only a saving in albumin, which, how- 
ever, may be quite considerable; it is twice as marked, for instance, in the case of 
lime feeding as in feeding with caihohydiutes. 

The human body, being that of an omnivorous one, must have muud nourish- 
ment , as the preceding has shown, to be propel ly nourished. As sufficient medium 
nouiishment for an adult man vxitli light work the following quantities have been 
detei mined* 100 gm. albumin, 00 gin. fat, and 400 gin. carbohydrates per duy\ The 
caloiie requirement of woman is in geneial smaller, only four fifths of the quantities 
mentioned above being liecessaiy for her full nutiition. With this the equilibrium 
of metabolism can he maintained; if lesser quantities of food substances are taken 
than are necessary for the equilibrium, the bod t v yields of its substance until equi- 
librium is re-established, i. e., so that the body may sustain itself from the nour- 
ishment taken in. 

The composition of nouiishment in regard to individual food substances is of 
distinct importance in certain directions in icgard to metabolism. 

The increase of albumin alone in the food produces a more marked consumption 
of albumin and an accumulation, but only to a slight degree, of the albumins taken 
in. This causes the body to become somewhat richer in flesh, and it now required 
a greater amount of food albumin to attain a new equilibrium of nitrogen. Why 
the body does not accumulate all the superfluous albumin, but for a greater pait 
soon combusts it again, why, therefore, an apparently superfluous consumption 
occurs in regard to it, is unknown. For, although albumin represents of the three 
principal nutritious subHtnnreH the one easiest to transform, i. e., easier of combus- 
tion than carbohydrates and much more so than fat. it remains an enigma for the 
present why the superfluous amount is used almost exclusively for the production of 
heat. Because the albumin, which is so extremely valuable as a food product, 
is io indispensable, on the other hand, that if less than 70 to 80 grammes of albu- 
min per day are partaken of in food, an albumin decomposition occurs in the body. 
An exception to the above-named, apparently superfluous consumption of albumin is 
only constituted by those cases in which the cells or tissue elements have become 
poor in albumin by deficient nourishment, severe diseases, etc., or in which the 
body of the child is growing. Here a complete utilization of albumin and n 
marked accumulation actually occurs to replace the loss of albumin or to form 
new cells. 
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Clearer and more simple are the conditions in regard to the influence of fat 
and carbohydrates upon metabolism. If with mixed nourishment the administra- 
tion of fats and carbohydrates is increased, the transformation of the N-free sub- 
stances is increased, on the other hand that of the albumin products is diminished, 
therefore albumin is saved . As the carbohydrates are easier of combustion than the 
fats, they save albumin to a greater extent. Therefore, by favouring fats and carbo- 
hydrates in the composition of the nourishment, the quantity of nutritive albumin 
may be markedly reduced without endangering the albumin of the body. The mini- 
mum of albumin intake necessary in this respect has been put at from 70 to 50 
grammes and less, which is of great practical imixirtuncc. Vice versa, if in sufli- 
ciently mixed nourishment the amount of albumin is markedly increased, there will 
lie, as may be easily understood, an increase in albumin metabolism : but flesh may 
be accumulated at the same time and, in so far ns fat and carbohydrates are used 
to a less extent owing to the increased combustion of albumin, fat may also be 
deposited. 

When the physician has the duty to bring the body which has been under- 
nourished by disease and malnutrition into a better condition, he must confine him- 
self to these briefly sketched fundamental principles; and just so must the diagnos- 
tician recur to them when he is to decide by what method a one-sided decrease or a 
greater development of flesh or fat has been produced. To sum up, 1 will once moie 
emphasize that an morose in flesh can only lx* accomplished by an intake of albu- 
min; blit in a diet consisting largely of albumin an increase of flesh will only occur 
to a slight degiee, relatively most markedly if plentiful quantities of fat and carbo- 
hydiatcs aie taken in besides the albumin, and if the muscles are forced to a more 
marked development by systematic practice (especially, as we know /to an increase in 
thickness of individual fibres), whereby albumin will Ik* forced to accumulate. Hut 
fattening, on the other hand, wdiich, when the average of fat accumulation has been 
exceeded materially, represents .i disease (see Obesity i, is always brought about in 
that the amount of nourishment is too great in comparison to the decomposition of 
material. Linger fat accumulations especially are caused in the least part, as we have 
seen, by an excessive increase of the albumin intake, but to the greatest degree by 
an intake of oicralmndant quantities of carbohydrates and fats (besides medium 
quantities of albumin). Besides earlsibyd rates and fat, especially the use of alco- 
hol is capable of increasing fat. Of alcohol. (\H fl O, at least HO per cent are consumed 
in tin* body, as wo know' for certain, whereby under all circumstances fat is preserved 
from decomposition. As alcohol furnishes on combustion moie calories than do 
caibnhydiatcM (one gin mine =r 7.2 cal.), its importance is seen without moie ado 
in regard to the substitution of the latter, more so, as the so common alcoholic drink, 
lieer, contains almost twice as much sugar and dextrin, besides alcohol. Most 
important, abo\e all, in producing fat is tho limitation of muscular activity, wdiich, 
as a method for the increase of fat after what we have explained, is self-evident; 
mid just as clear for the increase of fat is the favourable action of high tempera- 
ture of the air surrounding the laxly, of warm clothing and the thick, fat layers of 
the surface of the body that lias become fat, as all these factors diminish the with- 
drawn! of bent and decrease proportionately the amount of fuel necessary to produce 
the individual body warmth. There are some other conditions which are of impor- 
tance in obesity which, however, cannot be entered upon except in the diagnosis of 
this disease, ns well as disturbances of mctalxriixm in certain directions’, which will 
be enlarged upon in greater detail in the discussion of the individual diseases of 
metabolism in the following chapters. 


DIABETES MELLITUS 

The diagnosis of diabetes mellitus depends primarily upon changes of 
the urine, and only secondarily ate to be regarded the alterations of metab- 
olism, the expression of which are, besides the abnormal condition of the 
mine, the various disturbances' in the general organism. We have pri- 
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inarily, therefore, to study the condition of the urine in diabetes mcllitus 
and accurately to describe the constituents of the same. 

The change of the urine, which gives the characteristic stamp to the 
affection, is the presence of sugar . The presence of this abnormal con- 
stituent may be determined without special preparation of the urine. How- 
ever, in testing urine for sugar certain precautions must be observed if we 
mean to be certain that sugar is actually present. 

This subject shall here be entered into at length only in so far as is required 
by practico-diagnostic consistency. As a first reaction in all cases Trommer's test 
(with caustic potash and copper sulphate) may be used to determine, at least rap- 
idly, whether the urine in question contains a redueuu / substance in large amounts. 
Reducing substances (uric acid, pyrocatechin, gl yen ionic acid and creatinin) are 
found to a greater or lesser extent in every normal and pathological urine. How- 
ever, according to my experience, the result of Trommel’s test allows us at once to 
draw at least the probable conclusion that sugar forms the principal part among 
the reducing substances present in urine. If, in applying t lie test, much copper sul- 
phate of a lazulite blue dissolves and if, after the fluid has first been heated to boil- 
ing, the copper suhovide appears as a yellon'ish , pmrdcr-like precipitate, it is at once 
probable that the urine which has been examined contains sugar. In the presence 
of the other reducing substances previously named, copper suhovide. as a rule, 
remains in solution and only a yellow or yellowish -green discoloration of the fluid 
occurs. The same is also true, moreover, in a concentrated urine which contains but 
small amounts of sugar; here also the copper sulphate does not form like a powder 
if the urine contains, besides sjigur, relatively many substances which precipitate 
copper suhoxide (uric acid, creatinin. ammonium). It must be remembered, on the 
other hand, that the various therapeutic agents, such as chloral hydrate, turpentine, 
salicylic acid, etc., give rise to a precipitation of copper suhovide powder in the urine, 
simulating a sugar reaction. Lately Tionnners test has been replaced in piactice 
by Nylander’s test (potassium and sodium tartrate, caustic soda and bismuth sub- 
nitrate), in which, upon the addition of about one tenth of the reagent to the urine 
and prolonged boiling, the precipitate which is at first white becomes black by %thc 
reduced bismuth, this colour becoming more and more prominent. It is quite proper 
to use this test, as the positive result of the test (provided that the reducing action 
of certain medicaments: Rhubarb, salicylic acid, tannin, turpentine, antipyrine, etc., 
can be excluded) can only be referred to the reduction of the bismuth solution by 
grape sugar. 

If the result of one of t\\e two sugar tests is positive, it is advisable still further 
to ascertain the presence of sugar in the urine by the reaction with phenyl hydra zinc 
(Emil Fischer), by the fermentation test and by the polar iscope. If the physician 
has such an instrument, the qualitative and quantitative esiimation of sugar can lie 
obtained most rapidly and most certainly by the demonstration of a deviation to the 
right of the plane of the polarized light. The two other methods require a longer 
time, that is, the phenylhydrazine sugar reaction and the fermentation test. For the 
purpose of demonstrating sugar according to the first, into a reagent glass half filled 
with water phenylhydrazine chlorate (about two tips full of a knife) and sodium 
acetate (three tips full of a knife) arc placed, to which is added the same volume 
of the urine which is to Ik* examined; then the reagent glass is placed in boiling 
water, or upon a water-lmtli, for one half hour. After cooling in cold water, a yel- 
low^ crystalline precipitate ( phcnylglucosazone ) appears in the presence of sugar, 
which, uhder the microscope, is found to consist of fine yellow crystalline needles. A 
still longer time is required by the fermentation test, i. e., the demonstration of the 
property of grape sugar to develop with yeast into carbonic acid and alcohol. For 
this test from three to twenty-four hours are required, according to the greater or 
lesser quantity of sugar present in the urine. The curfwmic acid which develops in 
fermentation is collected by a suitable arrangement (most easily in a so-called fer- 
mentation tube) and, by the addition of caustic soda, is caused to disappear. It is 
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necessary, however, to have two control tests; viz., one "with yeast and water, to 
prove that the amount of carbonic acid which has collected is not due to the fer- 
mentation of the yeast itself ; the other control test, with yeast and sugar solution, 
to determine the property of fermentation of the yeast itself. 

Physiological, Alimentary, Pathological Glycosuria.— If in thia man- 
ner it lias been demonstrated with certainty that the urine contained sugar, 
a further question must be next decided whether the presence of sugar in 
the individual case allows of the conclusion that it is due to diabetes or 
not. It has been demonstrated without question that the urine of a nor- 
mal person may contain grape sugar and probably also in most eases it 
does contain it, a fact which is easily understood if we consider that under 
all circumstances sugar circulates in the blood of a healthy individual, and 
as soon as it increases to beyond 0.1 to 0.2 per cent, it readily filters 
through the kidneys. But these amounts of sugar which are excreted nor- 
mally under the usual conditions of nutrition in healthy individuals are in 
such minute traces that they can neither be detected by Nylandcr’s reagent 
nor by the fermentation test, the last resort to decide the question (in which 
amounts of sugar of 0.1 per cent still give a positive result), as to the pres- 
ence of sugar. The amount of sugar present in the normally nourished 
person eannni practically be regarded in diagnosis. 

It is diagnostically more important that in the normal human being 
also, under certain conditions, especially after partaking of large amounts 
of sugar, transitorily (alimentary (jlyrosuria) la rye manuals of sat jar may 
appear in the urine , which, upon a single examination of the urine or with 
casual observation of the patient, may resemble the condition of diabetes 
melhtus (a permanent pathological excretion of sugar). 

Begaiding physiological alum nlanj glycosuria, its occurrence cannot be doubted. 
However, the accidental taking of even large amounts of sugar in the nutriment 
does not produce a marked excretion of sugar in the urine in the majority of per- 
sona; in some healthy persons, it is true, it may amount to several tenths of 1 per 
cent (up to 0.3 per rent). I'mler all circumstances, however, in those cases there is 
a rapidly passing deviation from the normal conditions ot the urine, in that the 
urine contains largo amounts of sugar a few hours after a meal lich in sugar, but 
this sugar regularly disappears after two hours or at most after one half day. It is 
always justifiable, therefore, m determining the jwesence of sugar in the urine for 
the first time, to regard the com; ms it ion of the meal hist partaken, or only to 
utilize the result of the examination of the first urine passed in the day as deter- 
mining in the diagnosis. 

Lately the property of the normal individual completely to assimilate sugar in 
the nourishment up to a certain amount ( 150 to 200 grammes) has been utilized to 
determine deviations from this nonnnl condition ( pathological alimentary glyco- 
suria), partly in the diagnosis of certain diseases, especially of the nervous system 
and of the liver, partly for the recognition of diabetes mellitus in the primary stages 
of the affection. The numerous investigations which have been undertaken in this 
connection have shown that in fatty degeneration of the liver due to poisoning by 
phosphorus, in cirrhosis of the liver, in progressive paralysis, in functional neuroses 
(hysteria, traumatic neuroses, etc.) and, finally, in some fatty subjects, alcoholic and 
gouty patients, a tendency exists to excrete sugar. Therefore, the proof of the pres- 
ence of a pathologic alimentary glycosuria (i. e., even with the administration of 
about 100 grammes of sugar) may be utilized in the diagnosis of these affections, 
respectively for the assumption of a diabetic predisposition. But it is not allowable 
to draw far-reaching diagnostic conclusions from -either the positive or the negative 
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results of this test for the disturbances in the assimilation of sugar, as in the above- 
mentioned affections alimentary glycosuria is by no means, a constant phenomenon 
and individual fluctuations in regard to the property of assimilation of sugar are 
noted also in the healthy. 

Laetoraria. — From the ordinary form of diabetes mellitus there is to 
be separated, further, the lactosuria occurring during pregnancy and lacta- 
tion. According to recent investigations this form is in relation to 
the resorption of sugar of milk in a faulty outflow of the milk which col- 
lects; the sugar excreted in the urine is not grape sugar but milk sugar. 

Milk sugar reduces alkaline copper solutions in boiling and turns the polariza- 
tion plane to the right, but, in contrast to grape sugar, it docs not ferment with 
pure yeast nor does it show the Rubner grape-sugar reaction (precipitate with lead 
acetate, decomposition of the filtrate with ammonium until a precipitate occurs which, 
upon warming, shows a rose- red colour). 

Why the thus uIksoiIkhI milk sugar is excreted in the urine in an unchanged state 
has been determined lately, F. Voit having shown that milk sugar, if it reaches the 
blood as such, is not combusted at all 'ml only subject to destruction if, partaken 
of w itli the food, it is separated into galactose and glucose after it has reached the 
intestine. 

Modifications of the Excretion of Sugar. — The variety of sugar excreted 
ill the urine is almost exclusively grape sugar. Apart from those cases 
already mentioned, which are at once sufficiently characterized by the his- 
tory, in which milk sugar is excreted in the urine, levulose and pentose 
have also been demonstiatcd in the urine in some few instances. 

Pentosuria. — The presence of 5 t ’-atomic sugar, of pentose ( C,H in () fi = COII — 
(C1IOH), — OUjOTT) in the urine may be easily demonstrated. They reduce power- 
fully and also gi\e the phenyl hydrazine reaction like the hexoses, but, in contrast to 
these, they do not. ferment with pure yeast and do not turn, or but very little, upon 
poluiizntion. If phlnrogluciii and fuming hydrochloric acid are added to the urine, 
there develops, if the mine contains pentose, an intense jed.eolour (Tollen's reaction) 
upon warming. Pentose is occasionally found also in the urine of healthy individuals, 
provided pentose or its preliminary stage, pentosan (contained in fruits, various 
wines, etc.) was partaken ot; hut rare cases occur in which pentose is permanently 
excreted — we are then dealing with an anomaly of metabolism (“ chronic pento- 
suria ”). The pentose excretion is not then influenced by the nourishment, i. e., 
pentosuria persists uniformly, immaterial wdiether albumin products or carbohy- 
drates are partaken of, or whether 'the latter are entirely omitted from the food. 
As the nucleins in their carbohydrate group contain pentose, it may be possible that 
under normal conditions, in the decomposition und in the construction of cells in the 
body, pentoses are formed wiiicli usually undergo combustion, but in patients affected 
with pentosuria they are not utilized and are excreted. Why the latter should occur 
would be dillieult to explain, for the most obvious assumption that the oxidizing 
power of the patient affected with pentosuria is superficially insufficient regarding 
the pentoses (similar to that of the diabetic regarding grape sugar) has been proved 
to he incorrect in the investigations directed to this point, and we must admit, 
whether we like to or not, that the cause of pentosuria has not been cleared up as yet. 

The amount of grape sugar excreted in the urine varies very markedly 
in diabetes mellitus: from a few tenths of 1 per cent to 10 per cent and 
over, and from a few grammes up to several pounds as a daily quantity. 
The amount of sugar depends primarily upon the nourishment, in that, as 
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is well known, starchy and saccharine foods (oven a few hours after their 
reaching the stomach) markedly and rapidly increase the excretion of 
sugar. With a strict observation of animal diet the sugar, in certain cases, 
disappears entirely from the urine (see below), this is also true during in- 
tcrcurrcnt diseases. Above all, muscular movements usually diminish the 
glycosuria, as in contraction of the muscles sugar is utilized which is 
drawn from the stock of sugar on hand in the blood. On the other hand, 
marked irritations of the nervous system may increase the amount of sugar 
in the urine. The conditions mostly influencing the amount of sugar ex- 
creted should be taken into consideration in deciding as to the degree of 
diabetes in the individual case. Besides grape sugar, glycogen has been 
found by -me in the urine of diabetics, a theoretically interesting fact, but 
irrelevant in a practical respect. 

Other Alterations of the TJrine. — Besides the principal chemical changes men- 
tioned so far, the urine of diabetics shows further deviations from normal conditions, 
the knowledge of which, in the estimation of the form and intensity of the individual 
ease, is of importance. 

The specific gravity of the urine of diabetics is generally high (10.30 to 10.00), 
according to the amount of sugar contained in the urine; only exceptionally, in very 
diluted urine and with the excretion of small amounts of sugar, on the contrary it 
is abnormally low, according to my own experience and that of others, being 10.10 
and below. But in a praetico-din gnostic respect it is important, at all events, that in 
diabetes mellitu*, in contrast to other diseases, the specific gravity is high in spite 
of the large amounts of urine. 

The excretion of' nitrogen is decidedly met eased in the diabetic, primarily because 
the patients partake of more albumin in the food than do normal persons. It is not 
strange, therefore, that the excretion of an a under such ciicu instances should appear 
enormously inci eased (in one of my eases it amounted to 150 grammes in twenty- 
four hours). A disintegration of organic albumin, which is possibly due to the 
affection itself, i. c»„ caused by toxic substances injuring the protoplasm, becomes 
manifest in sonic cases of severe diabetes, and with this an increased N-excretion. 
However, this questionable source of a more marked loss of albumin occurs but very 
rarely to a subordinate degree. Similar to the excretion of urea, that of ammonium 
is likewise greater in the urine of diabetics (in a case of fny observation about three 
times) than under normal conditions; and this is also true of the excreted amounts 
of the sulphates and phosphates . In contrast to this, the excretion of uric acid is 
not markedly increased, as a rule; only in some cases is it actually higher, and then 
the excretion of sugar is accompanied with that of urinary gravel ami uric-acid cal- 
culi. Perhaps the function of the liver has become insufficient in tw r o directions in 
such eases, in that not only the formation of gljreogen from the sugar of food and its 
retention in the liver, but also the oxidation of the uric acid which is brought to 
the liver (from the spleen and the lymphatic apparatus as the result of the decom- 
position of nucleins ) , is impaired. 

Acetone, Oxybutyrle Acid, etc. — There can be no doubt that, further, a marked 
acetone reaction is often noted in the urine of diabetes. Since it has been shown that 
acetone occurs, at least in truces, in every normal urine <v. Jukscli), and in various 
affections (in psychoses, in carcinoma, in conditions of inanition, in fever, etc.) an 
increased aectonuria develops, the demonstration of acetone in the urine of diabetics 
hfl]s lost much of its diagnostic importance which was greatly ventilated formerly. 
Nevertheless, the excretion of large amounts of acetone in the urine of diabetics is 
not an indifferent phenomenon, ns a decidedly increased ncetonuria occurs especially 
in severe cases of diabetes, and in these cases, as it appears, represents a specific char- 
acteristic disturbance of metabolism. Unquestionably the production of acetone in 
the organism is in close relation to two other substance's found in the urine of dia- 
betics, oaybutyric aoid and aceto-acetic acid . The former, the 
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jS — Oxybutyric acid : 


Oil, j CH t 

[;{} ( ^ by oxidation forms aceto-heetie acid v ^ 

COOII ) ( ; OOII 

and the latter very readily decomposes into .acetone, CIT, — CO — CH S , and carbonic 
acid, CO* It may be readily assumed, therefore, and no good reason contradicts 


this assumption, that these acids are really the primary stages in the acetone produc- 
tion in the organism and that, occasionally, the diabetic “ acidosis ” forms at first 


oxybutyric acid, and from this, by oxidation, aceto-acetic acid and acetone are formed. 

The normal individual oxidizes the acetone bodies which arise in the organism 
almost completely, so that only traces of acetone are noted uncombusted in the urine. 
However, all three acetone bodies arc found in the urine so soon as abnormal condi- 
tions of nutrition arise in the body, as in hunger (in healthy individuals), also in 
all possible affections that markedly impair nutrition, especially also in infectious 
febrile diseases; in very large amounts, however, only in diabetes. The more oxy- 
butyric acid develops in the body, the sooner its appearance in the urine is to be 
expected: if oxybutyric acid is formed in smaller amounts, the acid itself will still 
be oxidized; its nearest derivatives of oxidation, however, aceto-acetic acid and 
acetone, are excreted in the urine without undergoing combustion. The source of 
the acetone bodies is acknowledged ly not, as was formerly believed, in the carbo- 
hydrates (the administration of carbohydrates, oil the contrary, diminishes the excre- 
tion of acetone), neither is it likely to be in the albumin bodies, but most probably 
in the fatty acids which become free in the decomposition of fat. 

The appearance of aceto-acetic acid and of oxybutyric acid in the urine (also 
other acids, an irthyliden lactic acid which turns to the left, o-o\vpropionic acid, 
and transitory fatty acids have been found in the urine of diabetics) is the sign of 
beginning accdosis and manifests itself by an increase of the excretion of ammonium 
in the urine, in that the acids which appear in the blood are combined with am- 
monium. 

The demonstration of accta-acctic acid is accomplished by Oerhnrdt’s reaction 
with iron chloride, which develops a dark-red colour of the urine. The presence of 
0-oxybutyric acid in the urine may be proved or, at least, made very likely in that 
the urine, in spite of large amounts of sugar being demonstrated by trituration or 
fermentation, does not turn sufficiently to the right (in that a portion of the action 
towards the right is suspended and becomes latent as a result of oxybutyric acid 
which causes a turning to the left). It is of practical importance, that, as long as, 
with a strict diet, only acetone is excreted, the diabetic case in question is a mild 
one. If, however, with a strict diet, excretion of acetone and aceto-acetic acid 
(eventually also of oxybutyric acid, but at most of small amounts) takes place, the 
case is a medium severe one; in severe cases, linally, very large amounts of acetone, 
especially also much oxybutyric acid, are excreted, and this excessive excretion of 
acetone bodies can no longer be diminished by the addition of carbohydrates to 
the food. 

Albuminuria. — A combination of melituria and album inurta is not rare. The lat- 
ter may occur in various ways. In certain cases it is only due, apparently, to a func- 
tional paresis of the epithelia which are overtaxed by the diabetes ; this view’ is 
javoured by the fact that even quite a marked excretion of albumin, with a change of 
diet in the sense of a strict meat diet, may completely disappear in a few days, accord- 
ing to my experience. In other cases, however, as the results of autopsies teach us, albu- 
minuria is the result of a contracted kidney. The latter condition, in those cases in 
which the development of diabetes is due to gout or arteriosclerosis, may be looked 
upon as a coeffect of these pathological factors; in other cases the albumin is due 
to the large amounts of sugar circulating in the blood and to other irritating sub- 
stances which are produced as a result of a disturbance of metabolism in diabetes 
and tvhich irritate the parenchyma of the kidneys. The albuminuria may alternate 
with melituria and, after the permanent disappearance of the latter, albuminuria 
may continue as the expression of a nephritis. 


'Polyuria. — An especially important diagnostic sign of diabetes mellitus 
is the increase in the amount of urine, which goes hand in hand with the 
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excretion of sugar. In by far the greatest majority of cases this symp- 
tom of diabetes mellitus is well developed (three thousand to twenty thou- 
sand cc. daily quantity). However, the cases in which the amount of 
urine, in spite of quite a marked amount of sugar in the urine, is not in- 
creased, are very much more frequent than is usually supposed, according 
to the observations of others and my own (diabetes decipiens). In such 
cases we are dealing partly with transitory glycosuria, but partly also with 
permanent conditions, cases of true diabetes mellitus, the severest forms of 
which, exceptionally, even from beginning to end, run their course with- 
out showing polyuria. The amount of water excreted in the urine in gen- 
eral is parallel with the excretion of sugar and with the large quantities 
of fluid which the diabetic usually consumes. Still, there are also cases in 
which the amount of water excreted in the urine occasionally exceeds the 
quantity of fluid taken in the nourishment. Unquestionably, in these cases 
a part of the water which is excreted is furnished by the decomposition of 
tissue which occurs in the affection. In some few cases a simple polyuria 
may for a time precede the appearance of glycosuria. 

In connection with the marked diuresis is the faet that less water is 
evaporated by the diabetic than by the healthy individual. He, therefore , 
siveals less, complains of dryness in the mouth and pharynx, and is tortured 
by unquenchable thirst. 

Cutaneous Changes. — Besides dryness and exfoliation, on the part of 
the skin there is in some diabetic patients a pronounced tendency to furun- 
culosis. This furunculosis is occasionally the first well-marked symptom 
that causes the physician to examine the urine for sugar. Other cases 
present itching of the skin, urticaria, stubborn eczema, pemphigus, de- 
fluvium eapilitii and desquamation of the nails. Especially characteristic 
is the tendency of the skin and deeper tissues to the formation of gangrene. ; 
this is shown partly by the fact that wounds heal badly, respectively be- 
come .gangrenous, partly by the appearance of spontaneous gangrene in 
individual toes or in entire extremities. Occasionally, especially lately, a 
marked bronzing of the skin has been observed (“bronzed” ( !) diabetes). 
This condition has particularly been found in eases of diabetes which were 
combined with a (hypertrophic) pigment cirrhosis of the liver, and appears 
to depend upon a siderosis of the skin, to which also corresponds a more 
.marked presence of iron in the internal organs. 

Changes iu the Respiratory and Circulatory Apparatus, etc. — Quite 
common in the course of diabetes are changes in the respiratory organs . 
The fruit-like (acetone) smell arising from the mouth of some diabetics 
is absolutely valueless in the diagnosis ; important, however, especially for 
the determination of the prognosis of the individual case, is the unques- 
tioned greater predisposition of the diabetic to phthisis and pulmonary 
gangrene. The severe disturbance of metabolism, which is at the founda- 
tion of diabetes, is the cause of the markedly diffused vascular changes 
which occur in the skin and also in the pulmonary tissue ; they manifest 
themselves in that irritations affecting them are followed bv an insuffi- 
cient reaction and give rise to partial or complete mortification of the tis- 
sues, furnishing a favourable soil for the tubercle bacilli or the gangrene 
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ferment to exert their deleterious action and to disseminate. The un- 
favourable course of pneumonia in diabetics is wolf known. “Diabetic 
dyspnwi” i. c., the paroxysmal increase of the depth and frequency of the 
respiration, will be referred to in the discussion of diabetic coma. 

In connection with the damage to nutrition due to the diabetic process 
is probably also the insufficiency of the activity of the (occasionally hyper- 
trophied) hearty showing itself by shortness of breath, syncope, and cardiac 
asthma. The same cause probably produces arteriosclerosis which de- 
velops early in such cases; but, on the other hand, it is also possible that 
arteriosclerosis forms the primary process, and, as has been frequently 
observed, arteriosclerotic changes of the vessels of the pancreas give rise 
to a chronic interstitial pancreatitis, causing diabetes as a result of this. 
Apoplexy, intermittent claudication, myocarditis, chronic nephritis, etc., 
occur as special sequela 1 of arteriosclerosis in the course of diabetes. The 
blood of diabetic patients is concentrated, shows ail amount of sugar of 
from 0.2 to 0.5 per cent and more, and is said to show (especially in cases 
of diabetic coma) diminished alkalinity. 

Symptoms on the Part of the Digestive Tract. — Phenomena on the part 
of the digestive tract . apart from the first portions of the same, are rare 
in the course of diabetes. Gastric digestion is most often normal, in spite 
of the often enormously increased amount of food taken ; gastritis, ulcer 
of the stomach, gastric atony or permanent dynamic gastreclasis may de- 
velop in rare cases. Constipation is the rule, on account of the great 
amount of water which is excreted by the kidneys; intercurrently diarrhoea 
may occur, in the course of which the excretion of sugar in the urine 
diminishes, whereas the thin white fa'ces contain sugar. Diarrhoea is gen- 
erally a dangerous complication in diabetes, as, according to experiments, 
it may usher in diabetic coma. Of importance, on account of the possible 
relation of the pancreas to the origin of the diabetes, is the question regard- 
ing the amount of fat in the excrements. In some cases, as 1 can verify, 
more fat is present in the diabetic than in a normal individual taking the 
same quantity of nourishment ; but this is by no means regularly the case. 
Alterations in the liver, which can be clinically determined, are not rare. 
Relatively frequent is the combination of diabetes with cirrhosis of the liver ; 
as an expression of the diabetic process we also note marked hyperemia of 
the liver which shows itself clinically by an increase in the volume of the 
organ." The changes in the first portions of the digestive canal are rather 
constant; dry tongue, acid reaction of the saliva, stomatitis, caries of the 
teeth, the latter being a pathological symptom that occasionally gives rise 
to the first suspicion of diabetes and is thus, particularly of value if a rap- 
idly developed caries of the teeth occurs in persons who previously have 
had*entirely normal teeth. 

The urogenital system frequently shows symptoms in diabetes : Pyelitis, 
cystitis, balanitis, vaginitis and pruritus pudendorum, the result of the de- 
velopment of fungi. Contracted kidney and albuminuria, which develop 
relatively frequently in diabetes, have already been described. 

Alterations on the Part of the Nervous System. — The symptoms on the 
part of the nervous system are manifold. Besides the more general phe- * 
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nomena, such as lassitude, headache, vertigo, sleepy sensations, mental de- 
pression, or even well-developed melancholia, loss of memory, etc., we find 
in the diabetic a very frequent tendency to' neuralgias (occipital, trigeminus 
neuralgias, etc.). There appears to be a special preference in this affection 
to produce neuralgia of the sciatic nerve. 

Occasionally neuralgias are the result of the changed nutrition which occurs in 
diabetes, and of the abnormal reaction of the nerves dependent upon this, or, also, as 
the observations of v. ZiemsHon teach, of chronic neuritis. In rare cases ( 1 have seen 
only one) sciatica may be the primary and melituria the secondary condition, and 
this may perhaps be explained in the meaning of the physiologico-expcrimental fact 
that a lesion of the sciatic nerve in animals gives rise to melituria. 

Symptoms of neuritis (circumscribed and multiple) arise especially often in the 
course of diabetes, such as sensory disturbances ( paresthesia, anesthesia hyperes- 
thesia, pains in the calves of the legs, etc.), motor disturbances (paralysis, espe- 
cially of the lower extremities, with muscular atrophy and DeK and ataxia), vaso- 
motor and tiophic disturbances (desquamation of the nails, lu*r|K\s, pemphigus, local 
oedema, etc.). Occasionally these neuritic phenomena are combined, forming a symp- 
tom-complex which resembles tabes (" pxeudotabes diabetica ") . 

More constant than all the phenomena just desrrilied, occasionally be- 
traying the presence of diabetic at the onset of the affection, is the dim- 
inution in the sexual desire, impotence and loss of the juttellar reflex . The 
latter symptom occurs in about one third of the cases; theqmtellar reflexes 
are more often obliterated in the severe than in the mild cases; occasion- 
ally it is retained particularly in the severest cases, so that the presence or 
absence of the patellar reflexes is without importance in a diagnostico- 
prognostic respect. As a cause of the diminution of the patella tendon 
reflex we may assume either neuritic changes in the course of the crural 
nerves (lately determined by Eichhorst), or functional disturbances in the 
reaction of the affected nerve tracts due to toxamiic causes. Even an in- 
crease of the tendon reflexes lias been observed in rare cases of diabetes. 

The following symptoms which sometimes occur in the course of diabetes point 
to focal affection in the brain: Aphasia, monoplegia, hemiplegia, spasms, etc. 
Nevertheless, anatomically demonstrable disturbances in the nervous system are but 
rarely found at autopsies of diabetics. A well marked dilatation of the small ves- 
sels in the medulla oblongata has been noted comparatively oftenest. In some cases 
there w r ere tumours and softening in the region of the fourth ventricle, encephaloma- 
lacia and haemorrhages due to syphilis or atheromatous endarteritis, degenerations of 
the posterior columns of the spinal cord, etc. 

Symptoms on the Part of the Visual Apparatus . — The diagnosis of diabetes mel- 
litus is markedly complemented by an examination of the eyes ; in faet, it is not so rare 
that the disturbances of sight are the first symptoms which cause the patient to 
consult the physician. Most frequently these are due to an opacity of the lens in 
the form of cataract , which, as a rule, readily disseminates to both eyes.. Further- 
more, a so-called retinitis diabetica , most frequently bilateral, may develop, which 
shows great resemblance to albuminuric retinitis (w T hich may even be present simul- 
taneously with nephritis). On the one hand, we find the region of the macula affected 
in the form of light or white glistening patches or small rounded hemorrhages, and, 
on the other hand, we note hemorrhages in various parts of the retina. Opacities <5f 
the crystalline lens and even copious hemorrhages in this region are quite frequent. 
In some cases the optic phenomena of a well-distributed, superficial, so-called chorio- 
retinitis are observed; it is then a question of a glycogenic degeneration of the chorio- t 
capillaris, respectively of the coarser vessels of the chorioid ; the same degeneration 
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affects the vessels of the retina in cases of retinitis diabetica. A diminution in sight 
without ophthalmoscopic findings is also referred to disease of the optic nerve ; fre- 
quently a central scotoma is present. Atrophy of the optic nerve, stasis papilla, 
the occurrence of hemianopsia, etc., should be regarded as the results of diabetes due 
to cerebral affections. This is also true of paralysis of the external muscles of the 
eye, which occurs in the course of diabetes, but it must be decided in each individual 
case whether or not a cerebral affection is the cause of diabeteH. 

The loss of accommodation in diabetes may be ascribed to general muscular 
weakness, the result of diabetic cachexia; the appearance of keratitis parenchyma - 
tosa as well as that of iritis to the previously mentioned glycogenic degeneration of 
the marginal network of the cornea, respectively of the vessels of the iris. The 
development of a so-called keratitis near o paralytica and that of so-called hirtnor- 
rhagic ntinitis due to a marantic thrombosis of the central reins of the retina, are 
also consequences of the cachexia which arises in the course of diabetes, and in such 
cases death, as a rule, respectively diabetic coma, will soon supervene. 

Diabetic Coma. — The most important symptom-complex on the part of 
the nervous system in connection with diabetes, which points to a severe 
disturbance of the former, in the majority of cases terminating in death, 
is diabetic coma . This is ushered i 1 , after excesses, exhausting bodily mus- 
cular movements or very mild acute affections, intestinal catarrh, an- 
gina, etc., have preceded, by headache, vertigo, unrest, delirium, fear, sen- 
sations resembling intoxication bv alcohol, until insensibility and collapse 
gradually become prominent. In other cases the coma occurs abruptly, 
being accompanied with cyanosis, dilatation of the pupils, small pulse, a 
falling temperature (to away below normal ranges), and, above all, with a 
peculiar alteration in respiration — deep . noisy (usually rapid) respiratory 
excursus , without stridor, whereas no hindrance to the respiration can be 
demonstrated. This dyspmcic, deep breathing is usually the first sign of 
developing coma, but the latter may remain absent in spite of the well- 
marked presence of dyspnoea ; the prognosis of such cases is more favour- 
able than that of the cases in which coma and dyspnoea occur simul- 
taneously. In the profound coma, occasionally even after nufscular con- 
tractions have appeared, death occurs sometimes very rapidly, at other 
times only several days after the onset of the coma. As the breath of such 
patients usually reveals a fruit-like smell, and as the urine, almost without 
exception, shows the iron chloride reaction, for a time the development of 
diabetic coma was thought to be due to an auto-intoxication with acetone. 
However, the experimental investigations regarding the relative non-toxic 
properties of acetone, as well as the clinical observations that marked 
aeetonuria and diaceturia may exist for months without producing the 
faintest signs of coma, contradict this assumption. It seems more likely 
that oxybutvric acid is in closer relation to the development of coma. 
Whether acids which actually occur in conspicuously large amounts in the 
metabolism of the diabetic (aceto-acetic acid, /8-oxybutyric acid, aethyliden 
lactic acid, volatile fatty acid), may, in the end, give rise to a poisoning of 
the organism (acid intoxication) and produce coma, or whether other toxic 
products of the metabolism in diabetes play a more important role, cannot 
be determined for the present. 

Aeld Intoxication. — If animals are poisoned by acids, a peculiar symptom-com- 
plex appears which resembles diabetic coma, consisting principally in dyspnoea and 
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insensibility. With thin we observe that the ingestion of acids into the circulation 
increases excretion of ammonium in the urine (parallel to the acid intake), and this 
is also the case in diabetics in whom large amounts of oxybutyric acid appear in the 
urine. Wc may assume that this occurs because a part of the ammonium, before its 
change into itrea, is utilized by the acids, serving io neutralize them. This pre- 
vents the alteration of the alkalinity of the blood and of the tissues, preventing their 
damage. Such an increase of the excretion of ummonium in the urine undoubtedly 
occurs in diabetics, as was first proved by Houssingault, lately by me and by Haller- 
vorden. Hut the satiation of the excess of acid by the disposable ammonium has its 
limits; as soon ns the acid production exceeds a certain degree, which may very easily 
occur in the diabetic, the possibility arises that the acid intoxication may reveal itself 
in a pathological manner and give rise to coma ( diabeticum ) . In favour of this 
assumption are the experiences in the laboratory as well as at the bedside, that the 
coma may eventually be cured by the administration of large amounts of alkalies. 


Varieties of Diabetic Coma. — From the ordinary forms of diabetic 
coma, the origin of which may be referred to the ad ion of to .vines, those 
eases are to be separated diagnostically which arise suddenly with the 
symptoms of somnolence and collapse, rapidly leading to death, ill which, 
however, the condition resembling alcoholic intoxication and the so-called 
“deep, accelerated respiration M are absent. The cause of this form of 
coma is to be looked for ill jmralysis of the heart (Freriyhs), which may 
depend upon a fatty degeneration of the heart muscle, as has been deter- 
mined anatomically. 

In other cases in which, besides the melituna, excretion of albumin 
and tlic sequela 1 of contracted kidney are present, tlu» diabetic coma, espe- 
cially its milder forms (headache. UTtigo, asthma, etc*.), dare not be mis- 
taken for anemic intoxication , which is very apt to occur under such cir- 
cumstances. It is true, t lie differential diagnosis between the two condi- 
tions cannot be determined with certainty in such cases (which is not to 
be wondered at, on account of the manifold picture of urnemia). However, 
certain symptoms in the clinical picture, especially vomiting, diminished 
excretion of urine and well-developed convulsions, favour the diagnosis of 
uneimn. The condition which has lately been described as occurring in 
the prodromal stage of the coma, the excretion of large amounts of casts 
in the urine (Kiilz, Sandmeyer) may give rise to the development of 
uraemia as well as of toxaunie coma. Finally, there are also comatose con- 
ditions which arise on account of cerebral apoplexy complicating diabetes, 
which must be diagnostically separated from diabetic coma. 

Different Varieties of Diabetes. — It is of great importance strictly to 
differentiate two varieties of diabetes — the mild and the severe forms — 
which has become quite usual, following Seegen’s proposal. 

Severe Form. — in the severe form, in spite of the complete absence of 
carbohydrates from the food, the sugar does not disappear, or at most but 
transitorily, from the urine, i. e., the tolerance for carbohydrates is lost in 
the severe form. At the same time, upon prolonged observation, the pro- 
gressive character of the process is readily noted, the tendency to a rapid 
course, to increasing decomposition and acidosis. The diabetics suffering 
from the severe forms are, as a rule, young persons, not over forty years 
of age. 
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Hild Form. — In the mild form of diabetes, by the administration of a 
diet in which carbohydrates are absent, a complete absence of sugar excre- 
tion from the urine can usually be rapidly. attained, and, furthermore, quite 
a considerable tolerance for carbohydrates may even occur, so that the 
patients, even with the permanent ingestion of but few carbohydrates, may 
furnish a urine which is entirely free from sugar, or at most shows but 
traces of it. Above all, the progressive nature of the affection, the rapid 
deterioration, the growing disturbances in the consumption of carbohy- 
drates, are absent in the 1 truly mild cases, and acidosis only arises occa- 
sionally and transitorily. 

The two forms may merge into each other; a glycosuria, which has 
begun as a mild form, relatively often becomes severe — by intereurrent dis- 
eases, psychical emotion, hut, above all, by continued neglect of a proper 
diet. The transition of the severe form into the mild, however, is very 
rare. 

A strict separation of the seven 1 from the mild variety of glycosuria 
as two pathogenieally different forms of diabetes is no longer possible, 
according to our lately acquired knowledge regarding the origin of the 
disease and the alteration of the carbohydrate metabolism in the same. 
Since we know that, upon the extirpation of the pancreas, the experimenter 
may optionally produce a mild or a severe form of diabetes, according to 
whether the gland is removed for the greatest part or only small portions 
of it are extirpated (see below), the uniform cause of both forms can no 
longer be doubted. It depends, above all, upon the severity of the damage 
to the carbohydrate metabolism in the given ease. 

Carbohydrate Metabolism. — To decide this question, the carbohydrate economy 
of the organism must be briefly ennsidered (compute introduction to chapter on 
Metabolism). The carbohydrates which are brought to the liver by the blood of the 
portal vein, i. e. f the grape sugar, levulosc (fruit sugar), etc., which are derived 
from the aniylum of the food, are transformed in the liver into glycogen which is 
stored here as transitory reserve material, to enter the blood as sugar and to be 
utilized for the production of heat and external work. The muscles derive their 
necessary sugar from the glycogen supply of the liver, and are capable of transform- 
ing this again into glycogen and to store it, so that next to the liver they form the 
principal glycogen deposit in the body. The albumin products, on account of the 
N-lcss atom groups which become free on decomposition of the albumin products, 
serve as glycogen formers ; for it is possible at any time to produce the formation of 
glycogen in animals by feeding them on albumin products. Finally, according to the 
latest discoveries, it is at least likely that, in ease of necessity, fat (in the liver) 
may also be changed into grape sugar and be utilized ns for the production of labour 
and bent. 

In what manner the sugar molecule is decomposed in the organism has not been 
determined w T ith certainty. The end-products are know n, (X) s and H*0; but, unques- 
tionably, in between these are a great number of intermediate products of sugar 
oxidation. A part of the sugar appears first to split into lactic add , which is indi- 
cated by the appearance of tins acid upon the consumption of glycogen in the active 
muscle ; another part of the sugar, as we may assume, according to the newest inves- 
tigations of P. Mayer, becomes first glycuronic add which, again, becomes oxidized 
to oxalic acid; forming, by further oxidation, carbonic acid and water: 

Grape sugar C JI l2 0« = COII ( CIIOH ) 4 — CH a OH becomes: 

(a) Lactic acid C a H«0, = CH a — CHOH — COOH ( croxypropionic acid) with 
decomposition of the carbon nucleus; 
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(b) Glycuronic acid C«H u O r = COH— (CHOH)4 — COQH becomes by further 
oxidation: 

Oxalic acid (J a H a 0 4 = COOH — COOH becomes by oxidation : carbonic acid and 
water = 2CO t + H a O. 

In favour of the correctness of these assumptions is the fact that also in normal 
urine glycuronic acid combined with phenol is excreted in slight quantities, which 
have escaped further oxidation, and, further, that this is still more the case in cases 
of severe disturbances of respiration and circulation, i. e., in cases in which the 
energy of oxidation is unquestionably diminished, and, finally, that also in the urine 
of diabetics glycuronic acid occurs in larger amounts than in normal urine. The 
fact is that in diabetes a part of the sugar is not at all oxidized and in another 
but very incompletely, i. e., only to its first combustion product, and in the same 
manner it may be explained if oxalic acid also occurs in large amounts in the urine 
of diabetics, besides glycuronic acid. This is especially to be expected as soon as 
the assimilation of sugar improves in the course of the affection, and with it the 
sugar, although it does not oxidize to CO., and H..O, at least combusts up to the 
point of both those products of incomplete oxidation, to glycuronic and oxalic acids. 

Theory of Diabetes. — In reviewing the above-outlined principles of 
metabolism of carbohydrates, it becomes elear at once that not only one 
disturbance, but various alterations in the carbohydrate economy give rise 
to glycosuria. The first step in the method of the utilization of sugar, i. e., 
an insufficiency or loss of the glycogenic function of the liror (eventually 
also of the muscles) must be taken into consideration. That, us a result 
of this, a flooding of the blood with sugar may occur, and, with this, gly- 
cosuria, is plain. In fact, in the diabetic as well as in animals which 
were made diabetic by extirpation of the pancreas, the liver is poor in gly- 
cogen, and it was not possible, even by feeding such animalfir%h plentiful 
quantities of amyluni, to produce an accumulation of glycogen in the liver. 

That insufficiency in the storing of glycogen may give rise to glycosuria has been 
determined, fuither, by a great number of experiments and elinioal observations. 
Above all, the celebrated experiment of Cl. Bernard lias shown that, by puncturing 
and wounding the point of the calamus scriptorius in animals, a glycosuria of brief 
duration may be produced. After its termination the liver is shown to be free from 
glycogen; if the organ, before the experiment U tiled, is made free from glycogen, 
the urine does not contain sugar. The action of this puncture is explained in that, 
as a consequence, due to nervous influences, directly or indirectly by suddenly arising 
circulatory changes, the supply of glycogen is nt once emptied into the blood as 
sugar, giving rise to hypcrglyca»min and glycosuria. Similar to the effect of punc- 
ture ore also, as was shown later on, the lesion of other points in the central and 
peripheral nervous systems, and also the action of a iiutuIkt of poisons (CO, 
ettrare, morphine, amyl nitrite, strychnine, etc.). A glycosuria of brief duration 
occurred in all of these experiments, but sugar did not appear in the urine if there 
was no glycogen in the body. Clinical experiences also teach that transitory gly- 
cosurias occur in various affections of the nervous system and in intoxications, and 
that, if the glycogenic function is latently insufficient in some affections, insuffi- 
ciency may become manifest, and glycosuria may be readily produced if 150 grammes 
of grape sugar are administered to the patient,* which quantity can be surely assim- 
ilated by a healthy person, but which, in disease, if the production of glycogen or 
the accumulation of glycogen has been damaged, will show the appearance of sugar 
in the urine. 

If, therefore, insufficiency or absence of glycogenesis cannot be denied 
in human diabetics, this does not by any means explain the nature of 
diabetes. For, although it is obvious that the rapid flooding of the blood 



836 DISEASES OF T&E BLOOD AND OF METABOLISM 

with sugar (provided its change into glycogen in the liver is prevented) 
causes excretion of the sugar in the kidneys during digestion, yet it would 
not be plain why glycosuria should cease in the interval between the differ- 
ent administrations of glycogen formers, why glycosuria should be almost 
always absent in severe affections of the liver, etc. We are rather forced 
to assume that in diabetes . besides insufficient yiycoyeuesis, also an insuffi- 
ciency in the tissues exists regarding the combustion of sugar. It is true, 
the diabetic 1ms the same property of assimilating oxygen in the same 
amounts as a normal person, and he can just as readily oxidize various 
substances which are taken into the organism ; but, on the other band, an 
increase of C0 2 excretion upon administration of carbohydrates is almost 
entirely absent in the diabetic, and especially when dextrose is ingested, 
wdiereas the administration of Icvuhwe, which is notoriously utilized com- 
pletely in diabetes, produces the normal increase of the CO,, excretion, as 
in the normal individual. It follows that the diabetic is incapable .of 
assimilating sugar, in spite of the fact that it is a substance which is very 
easily oxidized. 

The diabetic , then . cannot fully utilize sugar — neither in the sense of 
glycogen forma lion or accumulation f nor in a sense of its utilization as 
fuel, nor t finally . as a fat-forming substance , as this method in utilizing 
the carbohydrates in the animal economy is likewise not employed by the 
diabetic. The above-mentioned abnormal condition of the activity of the* 
tissues in the combustion of sugar is due primarily to the absence of the 
pancreatic function , either because an anatomically demonstrable, exten- 
sive affection of the pancreas exists or because by a weakening of the nerv- 
ous function of the pancreatic cells the normal metabolism of sugar is 
damaged. 

Influence of the Pancreas upon the Production of Diabetes. — As is well known, 
v. Mering and Minkowski, by their masterful experiments, have proved beyond doubt, 
that the complete extirpation of the pancreas in the dog results in the excretion of 
sugar, and that a permanent glycosuria with all the phenomena of true diabetes, 
i. e w with a large amount ot grape sugar, and the appearance of acetone, 0-oxy- 
butyric acid, etc., in the urine, increase of thirst and hunger, emaciation, general loss 
of power and diabetic coma. Preventing the pancreatic juice from entering the 
intestine, by ligating the duet of the pancreas, does not give rise to diabetes, 
neither does the partial removal of the gland. Only after nine tenths of the gland 
have been extirpated, does diabetes occur, hut then only in the mild form, i. e., the 
excretion of sugar is relatively slight and only appears after the administration of 
carbohydrates. If, later, the last tenth is also destroyed, or if it is also, subse- 
quently, removed experimentally, then diabetes occurs in the severe form. There 
can be no doubt, after the results of the experiment, that the pancreas is necessary 
in the economy for the normal metabolism of carlsdiyd rates. It is certain that gly- 
cogen is no longer deposited in the liver and muscle* after extirpation of the pan- 
creas, even if large amounts of starch, respectively sugar, are administered ( except- 
ing^ levulose, which is utilized in the normal manner). Tt has also been proved that 
it is impossible for the animal that has been rendered diabetic by the extirpation 
of the pancreas, to oxidize sugar. Note, after the removal of the pancreas, this 
damage to sugar metabolism arises, cannot lw determined with certainty. Perhaps 
the pancreas, under normal conditions, by an “ internal secretion,” furnishes a sub- 
stance which, carried to the liver, accomplishes the production and accumulation of 
glycogen in the latter organ, or effects the destruction of the sugar molecule in the 
blood and in the tissues (" glycolytic ferment,” Lupine). Whether this function of 
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the pancreas, which is necessary for the normal transformation of carbohydrates in 
the body, occurs in this manner or not, it is, finally, obviously influenced by the 
nervous system, in that the pancreas cells receive their nervous influences probably 
from the central nervous system over certain peripheral nerve tracts. 

Differential Diagnosis.— I f we adhere to tho facts that only the positive 
proof of sugar in the urine will determine the diagnosis of diabetes mel- 
litus, and that cases of latent diabetes are readily disclosed as such by 
the administration of food rich in carbohydrates which at once produces 
considerable amounts of sugar to appear in the urine, difforentio-diag- 
nostic points scarcely arise in the individual case. Confusing diabetes 
mellitus with chronic nephritis, diabetes insipidus, and some other (symp- 
tomatic) polyurias, which have in common with diabetes mellitus only the 
excretion of large amounts of urine, naturally must not occur. Such 
errors in diagnosis are readily excluded if the necessary caution is taken 
in examining the urine for sugar (therefore, for example, not being satis- 
fied with the positive reaction of reducing substances in the urine), noting 
the specific gravity of the urine, testing the tendon reflexes, making an 
ophthalmoscopic examination, etc. If the presence of sugar in the urine 
has been determined with certainty, only one question arises, viz., whether 
we are dealing with actual diabetes mellitus or with a simple glycosuria 
or, perhaps, a lactosuria, these being differentio-diagnostic questions the 
decision of which does not give rise to difficulties provided the previously 
given points of differentiation are taken into consideration, the repetition 
of which I deem unnecessary. It shall only Ik 1 briefly mentioned that in 
certain cases diabetes mellitus may be determined at once by the amount 
of sugar that is excreted, a large amount, exceeding £ per cent, being ex- 
clusively in favour of true diabetes mellitus. On the other hand, we can 
readily convince ourselves, if there is a large 1 clinical material at the dis- 
posal of the investigator, that \orv often even smallest percentages (0.3 
to 0.3 per cent) are noted in cases which, according to their course and 
their symptoms, unquestionably are true cases of diabetes. 

DIABETES INSIPIDUS 

The diagnosis of diabetes insipidus is very easy. Tho affection is char- 
acterized by a permanently increased diuresis, so that la rye amounts (three 
to ten litres and more, in a case of Trousseau up to 43 litres per day) of a 
pale, clear urine, free from sugar and albumin . of low specific gravity 
(10.01 to 10.10), are discharged, and, secondarily, depending upon this, 
dryness of the skin aud polydipsia, very rarely bulimia. 

Differential Diagnosis between Diabetes Insipidus and Chronic Neph- 
ritis. — It is scarcely worth while to discuss the differential diagnosis be- 
tween diabetes mellitus or chronic nephritis and diabetes insipidus, the 
affections only having in common the increased amount of urine voided, 
as a careful examination of urine at once clears up the situation. Occa- 
sionally, it is true, so small amounts of albumin are excreted in the course 
of chronic nephritis that it can lie determined only upon exact analyses. 
Upon a more frequent examination of the urine, however, the albumin 
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reaction, even in such cases, is determined, apart from the fact that the 
other symptoms of chronic nephritis: Tension in the pulse, Hypertrophy 
of the heart, retinitis, etc., show the true nature of the affection. On the 
other hand, albumin is sometimes also excreted in the urine in very small 
amounts in diabetes insipidus. The albumin in this case might be ex- 
plained in that (similar to the condition in diabetes melliius), as a result 
of the colossal overexertion of the epithelial function, the retention of 
albumin finally suffers temporarily. However, these cases are very rare; 
I have seen but one case of diabetes insipidus accompanied with transitory 
albuminuria. The diagnosis of diabetes insipidus in such cases is only 
allowable if, after careful, often repeated examinations of the heart, of the 
eye-ground, of the sphygmograpliic pulse tracings, and of the urinary sedi- 
ment, a chronic nephritis may be excluded with certainty. 

Diabetes Mellitus. — DiaMes insipidus can he confounded with dia- 
betes nicllitus only if an accidental alimentary glycosuria appears in the 
course of the former. The very transitory character of the excretion of 
sugar in such eases, however, eleais the situation. It occurs occasionally, 
as has been observed by competent investigators, that diabetes insipidus 
ushers in diabetes mellitus or follows it, and, further, that both varieties of 
diabetes alternate. 

Symptomatic Polyuria. — If, then, the differential diagnosis between 
diabetes insipidus and chronic nephritis or diabetes mellitus rarely gives 
rise to actual difficulties, the question whether diabetes insipidus or a 
symptomatic polyuria is present in the individual case, can often only be 
decided with the greatest care. In this connection the aetiology of the in- 
dividual case and the duration of the polyuria, which in the ease of dia- 
betes insipidus will always have been a long one, often having existed for 
several decades, must lx* primarily regarded. 

If large amounts of fluid enter 1 lie eirculation, the excretion of water in the 
kidneys is markedly increased, in that the glomerular epithelia are stimulated to 
greater activity. This explains the transitory polyurias with temporarily increased 
intake of fluid, and also the permanent (sceondary) polyuria in polydipsia . That 
this latter condition in the ease of diabetes insipidus is not the primary one , but 
that the great thirst from which the diabetic suffers is a consequence of the large 
amounts of fluid excreted in the kidneys, may be regarded as certain. For the 
patients suffering from diabetes insipidus void, through their morbidly overexerted 
kidneys, more water with the urine than a healthy control person during the time 
with the same amount of fluid intake ; further, during thirst the blood of the patient 
becomes thicker and water is drawn from the blood and the tissues, in severe cases 
to so great an amount that dangerous symptoms appear: Headache, pains in the 
limbs, cardiac asthma, collapse, etc. 

In rare cases polydipsia appears to arise as a primary affection . The malady 
could be recognised as such in that the blood does not become thicker upon with- 
drawal of fluid intake, as is the case in diabetes insipidus. Further, the secretion of 
sweat (respectively perspiratio insensibilis) is below par in the cose of the diabetic, 
not so in polydipsia, as there is no reason for the non-use of this road of excretion 
for the increased amount of fluid that is partaken of. 

Symptomatic polyuria occurs, further, in the resorption of large amounts of fluid 
that have been produced or collected in the organism, as in the resorption of (edema, 
transudates, pleuritic exudates, etc., and in the convalescence from febrile affections. 
This latter (“ epicritical ”) form of polyuria is due to the excretion, after the cessa- 
tion of the fever, of large quantities of fluid and of urea and sodium chloride (the 



OBESITY 


latter two having a specifically diuretic action), which were retained durin g the 
fever. It shall be briefly mentioned, in connection with this, that we must always 
consider in milder grades of polyuria whether the increased excretion .of urine may 
not be due to an abuse of any of the various substances which irritate the secretory 
elements of the kidney and which thus act diuretically (caffeine, spices, alkaline min- 
eral waters, etc.). 

As numerous physiological examinations have shown, the variations in the excre- 
tion bf urine are, to the greatest extent, dependent upon the influence of the nervous 
system upon the circulatory apparatus of the kidneys. Whereas a severance as well 
os an irritation of the cervical cord results in inhibition of the secretion of urine — 
the latter operation, on account of a simultaneous irritation of the splanchnic nerve — 
the severance of this (vascular) renal nerve produces polyuria. The centre of the 
renal vaso-motor nerves is situated in the floor of the fourth ventricle (somewhat 
below the melituria centre), a lesion (puncture) of which will give rise to marked 
diuresis. It is self-evident, therefore, that polyuria occurs occasionally in the 
course of the various nen r ous diseases, above all in hysteria. If the pathological 
action upon the nervous system is of a permanent nature, as in disease of the medulla 
oblongata and of the neighbouring parts of the central nervous system, continuous 
polyuria is the natural result; symptomatic, transitory polyuria has now been trans- 
formed into a permanent condition, diabetes insipidus. 

Whether such a permanent polvuria which can he ascribed to such last- 
ing changes in the central nervous system, may be identified as a true dia- 
betes insipidus, the {etiology of which, as a rule, is not clear, appears to 
me not to have been decided as yet. I should think that this would be 
permissible only if the symptoms of such a “chronic symptomatic poly- 
uria' 9 which depend upon anatomically demonstrable changes of the central 
nervous system, are fully congruent to the symptoms of diabetes insipidus. 
The latter are: Abnormally and permanently increased diuresis, i. e., ex- 
cretion of large quantities of water in the urine, much larger than in the 
normal individual taking the same amount of fluid, secondary polydipsia, 
pale colour and low specific gravity of the urine, slight increase or normal 
condition of the excretion of the solid constituents (urea, sulphuric acid, 
phosphoric acid, etc.), subnormal temperature. The other symptoms which 
are occasionally observed in diabetes insipidus, such as salivation and oph- 
thalmoscopic changes, are in the main rare complications of the affection, 
probably co-effects of the same pathological cause which act from the cen- 
tral nervous system, giving rise to a chronic polyuria. 


OBESITY— ADI POSITAS UNIVERSALIS 

Obesity, respectively the tendency to accumulate fat, is obvious at once, 
so that the recognition of this disease does not present any difficulties and is 
usually made correctly even by laymen. The gain in weight and the 
increase in size are unmistakable in well-developed cases; the fat which 
accumulates in abnormal amounts is especially prominent in the cheeks, 
the chin, the breasts, the abdomen and the buttocks. The head and the 
upper part of the chest, on account of the change of the centre of gravity, 
are thrown back, the gait becomes wabbly, and bodily movements are slow 
and made with difficulty.* The cutaneous surfaces, on account of the in- 
creased secretion of the sebaceous glands and the sweat follicles, have a 
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greasy, shiny appearance and are moist; the obese person always suffers 
from shortness of breath. 

Dyspnoea, Cardiac Asthma.— This last condition is due to various causes. The 
great deposit of fat in the mediastinum prevents the expansion of the lungs; this 
function is even more limited by the insulficicnt movement of the diaphragm, which 
may itself be a result of accumulation of intra-abdominal masses of fat, and of the 
development of a fatty liver (going* hand in hand with an increase in the volume 
of the liver). Besides, the activity of the heart in obesity early shows signs of 
insullieieney. 

As wus explicitly discussed in the chapter on Cardiac Asthma, the pressure in 
the pulmonary vessels is increased on a marked increase, as well as in a pronounced 
decrease, of blood pressure in the arteries, the iilling of the capillaries in the pul- 
monary alveoli is more marked, this causing their walls to become more tense, 
giving rise to dilliculty in respiration. These conditions occur even in healthy per- 
sons during marked musculai activity, thus giving rise to an increase of blood press- 
ure; but they are readily compensated by corresponding, more marked respira- 
tions, which in the case of the normal person are only transitory. The eondition is 
different, however, in fatty individuals! Even the impaired expansion of the tho- 
racic wall which lias become massive, and the deficient movement of the diaphragm 
downward, prevent compensation. But, now, the expected insullieieney of the heart 
also becomes active regarding the dilliculty in respiration. This insullieieney is the 
result of the extra great demands which, in the course of the disease, are made upon 
the activity of the heart in the obese individual. The excessive tuking of food, and 
especially of drink, will cause (quite apart from an increase in blood pressure which 
arises and which may be compensated by the adaptation of the vessels to their more 
marked condition of fulness as well as by the increased secretion and diffusion) 
that the heart must continuously pump greater amounts of blood, and in time tires. 
If we consider, besides, that intemperate persons, especially, habitually partake, with 
their food, of various kinds of cardiac stimulants, such as tea. coffee, and alcohol, 
it at once becomes clear that in all directions the heart is forced to stronger labour. 
For a time the heart supplies the greater demands by a more marked activity, but 
the condition cannot remain so, as the heart does not have sufficient pauses of rest, 
and fatty degeneration of the organ (sec “ Fatty Heart ”) sooner or later arises. The 
results of insufficiency of cardiac activity which are produced in this manner mani- 
fest themselves in disturbances of respiration: In the mildest eases in such a man- 
ner that dyspnaa occurs in an unpleasant manner upon a more marked bodily move- 
ment , as, on account of the previously mentioned mechanical impediments to the 
expansion of the lungs in fatty individuals, an increase of pressure in the lesser 
circulation supervenes, which is combined with an unavoidable insufficiency of the 
cardiac activity. The affected individuals, tlierefoic, are always predisposed to 
dyspnoea; if, besides, a more or less sudden increase of the demand upon the cardiac 
activity arises, for example as the result of muscular exertion of a high grade, the 
result will be so rapid an increase in pressure in the pulmonary vascular system 
that the cardiac asthma occurs suddenly. In fact, acute pulmonary erdema may 
arise in such cases, suddni death being the result. 

Disturbances of Cardiac Activity. — Besides the action upon the respira- 
tion previously mentioned, the results of disturbed cardiac activity in the 
obese produce other marked symptoms. The pulse is rarely retarded, usu- 
ally increased, arrhythmic; cardiac palpitation, angina pectoris, and, espe- 
cially, Cheyne-Stokes respiration, pseudo-apoplexies occur intereurrently 
in the pathological picture. As the cardiac power sinks more and more, 
stasis phenomena appear, (edema, gastric and intestinal catarrhs, haemor- 
rhages, etc. ; in short, the entire symptom-complex develops which we have 
previously described as characteristic of fatty degeneration of the heart 
(see “ Patty Degeneration of the Heart”). 
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Patty Liver. — The liver is relatively often enlarged not only by en- 
gorgement but also by a deposit of fat; this latter condition, as long as it 
occurs without symptoms of stasis, may be recognised by the soft con- 
sistence of the liver. For the other symptoms I refer to the previously 
mentioned diagnostic rules which have been laid down in the discussion of 
fatty liver. 

A certain predisposition to nervousness cannot be mistaken in the 
obese, hut, above all, the patients show a marked absence, of resistance of the 
organism , so that intercurrent febrile affections, like pneumonia, etc*., be- 
come very dangerous to them. 

The Condition of the Urine. — The condition of the urine shows changes 
from the normal. Apart from an eventual excretion of sugar (the result 
of a relatively frequent combination of obesity and diabetes mellitus), the 
excretion of mater may be changed. Frequently f in comparison to the 
amount of fluid taken in, too little fluid is excreted . The cause of this is 
either a more marked excretion of sweat, to which the obese patient is 
predisposed, or to insufficiency, respectively fatty degeneration of the 
heart. In the latter case a slowing of the blood stream in the capillaries, 
especially in the glomeruli, arises. The consequence of this is a diminution 
in the amount of urine* and a marked flow of fluid into the lymph channels, 
the tissues and, eventually, into the cavities of the body. Such a dispro- 
portion between the intake and excretion of fluids in favour of the former 
is, as a rule, in favour of a disturbance of the circulation and a faultiness 
ill the auto-regulation of the watery constituents of the blood and of the 
tissues combined with obesity, a condition in obesity that carries danger 
with it, and, on this account, must be well considered in prognosis. 

Metabolism in Obesity. — This leads ns to speak of metabolism in 
obesity, which shall be explained, at least in its principal points, as an 
insight into the same makes the diagnosis of obesity very much easier. 

In the physiological introduction to the diseases of metabolism (which see) 
it was explained that metabolism depends upon the amount of labour performed 
(muscular and digestive labour), and, further, upon the amount of heat given off 9 
but, above all, upon the amount and variety of the food partaken of. We have seen 
that, in muscular work, especially material which is free from nitrogen (glycogen, 
respectively carbohydrates, and fats) are consumed, and the latter is also the case 
in the function of the human organism in maintaining its individual temperature at 
a constant height as against the temperature of external conditions. It follows that, 
upon limitation of muscular work, and in the presence of a warm cxtcrnul tempera- 
ture, the consumption of fats and carbohydrates, ceteris paribus becomes less, which 
eventually may give rise to an accumulation of fat. However, the latter depends to 
a much greater extent upon the amount and composition of food partaken of. 

Food materials consist in the main, as is well known, of albumin bodies, fats and 
carbohydrates. Of these, the albumin products arc most easily attacked by the activ- 
ity of the cells, then the carbohydrates (especially sugar), and then fat. 

Formation and Accumulation of Fat in the Body. — In the deconi|>osition of albu- 
min bodies, the split particles of the same which contain N change into NH S , urea, 
etc., whereas those that do not contain N arc transformed partly into lactic acid and 
are further oxidized into its end-products, carbonic acid and winter, partly they are 
changed into fat. Whether this latter process occurs in the body has lately become 
questionable again, in contrast to the opinions formed previously. However, the fat 
of food and the carbohydrates may be regarded as the certain sources of the produc - 
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tion of fat, respectively accumulation of fat in the body . We may assume this 
because fat which is foreign to the composition of the affected organism, may be 
made to accumulate by feeding and, us Rosenfeld has shown, finds its way into the 
internal organs. On the other hand, the transformation of carbohydrates into fat has 
been positively ascertained in that, by the administration of large quantities of carbo- 
hydrates and little meat, accumulation of fat can be attained in quantities which, 
even if the fat actually were due to the N-free atom rests originating in the meat, 
the quantity would be entirely too large to come from this source. We may pre- 
sume it as certain that, us soon us the intake of carbohydrates is in excess of the 
demand, the superfluous carbohydrates (inasmuch as they do not find room in the 
glycogen deposits) are transformed into fat and that this fat is accumulated. 

It is certain that, if only albuminoid substances, even in largest amounts, are 
given in the nourishment of man, complete nutrition does not occur, and especially is 
there never an accumulation of fat. But this takes place at once if sufficient quan- 
tities of fat or carbohydrates, or both simultaneously, are administered in a plentiful 
albumin diet. It has been established that the fat of food is less easily decomposed 
than atom groups which are N-frec and rich in carbon and which split off from the 
decomposition of albumin substances. If sufficient amounts are available of the 
latter, the decomposition of the fat of nourishment which is taken with albumin is 
diminished, and this then accumulates. This is still more the case if carbohydrates 
are simultaneously available for decomposition. For these, also, are more readily 
combustible than fat, and therefore cause in the economy, besides a saving of albu- 
min metabolism (and that a relatively more marked one than by fat), also a saving 
in the decomposition of fat, so that, if carbohydrates alone are added to the amounts 
of meat and carbohydrates which maintain the standard of the body in albumin and 
fat upon a constant height, an accumulation of fat occurs. 

There can be no doubt, according to al>ove explanations, tliuta great number of 
obese subjects owe their corpulence exclusively to food which is habitually chosen 
in an excessive and improper manner. It appears to me especially noteworthy in a 
clinical respect that also quite a different variety of obesity of the body occurs, in 
that, namely, a deposit of fat with loss of albumin occasionally takes place. This 
may l>c expected, when , besides an inircase in the intake of fat and carbohydrates , 
the amount of albumin taken \ n the food is reduced to a very small quantity. For, 
although the metabolism of albumin is reduced by the increased intake of fat and 
carbohydrates, i.e., albumin is saved and the body thus able, even with a slighter 
albumin metabolism, to maintain its equilibrium, the organic albumin must decom- 
pose* in the course of time u]M)n a markedly reduced administration of albumin in the 
food. An organism that has become ]>oor in albumin unquestionably has less energy 
in inetaliolism than un organism which is rich in albumin. This causes the decom- 
position of fat to become less and, in the presence of plentiful fat and carbohydrates 
in the nutrition, fat is accumulated . The body of an individual that has become fat 
in this mann<r is weaker , therefore; fatty degeneration occurring more and more at 
the cost of the albumin on hand , and this type of obesity represents a severe form 
compared to that variety which arises with a plentiful administration of albumin, 
besides fat and carbohydrates. 

Conditions favouring Obesity. — If, accordingly, excessive ingestion of food, espe- 
cially of fat producers, is adapted to cause a pathological accumulation of fat, the 
occurrence of obesity is still further favoured by quite a number of predisposing 
causes. Among these primarily is the habitual use of alcoholic liquors in large 
amounts. Alcoholic liquors supply the organism 'with an N-frcc substance rich in 
calories (100 alcohol furnish 700 calories), which is almost completely burned up in 
the«systcin. This at once shows that the accumulation of fat is favoured by the ad- 
ministration of alcoholic liquors, and especially is this the case if an alcoholic liquor 
is taken which, like beer, contains, besides, considerable quantities of sugar and dex- 
trin (5 to 10 per cent besides 3 to 4 per cent of alcohol). Another factor which 
favours the development of obesity, as has been previously mentioned, is the absence 
of bodily movements. As marked muscular labour, as we know, increases the con- 
sumption of calories up to 3,000 to 3,500 cal. (instead of 2,000 to 2,500 cal.), and as 
the muscle, in spite of its development from albuminoid substances, defrays its fuel 
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directly or indirectly from N-frec combinations, it is obvious that the material neces- 
sary to accomplish this may also be taken from the fnt; in fact, in marked muscu- 
lar labour fat decomposes. If muscular movement is absent, fat is accumulated if the 
amount of nourishment remains the same or is increased. Thus it is obvious that per- 
sons who lead an idle life , taking slight exercise and sleeping much, show a tendency 
to become fat . ttexual abstinence also appears to favour obesity, which is shown by 
the fact that women, in the years of the climacteric period, incline to corpulence, and 
that castration in animal and man conspicuously favours the accumulation of fat. 
It is certain, furthermore, that (he action of cold upon the skin increases the decom- 
position of fat , residence in a warm climate, accordingly, favours the accumulation 
of fat. Finally, it has lieen determined by thousands of cliiueo-thcra politic investiga- 
tions, since Oertel has culled attention to the condition, that the withdrawal of 
water (in a manner which cannot be explained) unquestionably increases the destruc- 
tion of fat . 

After obesity has once occurred , this itself fa roues an increase of corpulency , 
partly on account of muscular movements becoming more difficult, partly also liecause 
the withdrawal of heat from the surface of the body through the thick deposits of 
fat (being poor conductors of heat) is diminished, this causing a relatively slighter 
combustion of material for the maintenance of tin* body temperature. Finally, in my 
opinion, the explanation of the occurrence of obesity may also depend upon a faulty 
tendency of cell activity , especially a pathotogieat diminution of cell energy . This 
may be partly hereditary and partly acquired later, and cause that, in spite of not 
essentially increased ingestion of food, accumulation of fat occurs, as even this 
amount of nourishment is relatively too great on account of the diminished decom- 
position energy of the cells. Estimations of the <). intake and i'O. excretion in 
ols'se subjects have as yet given no liiaikedly demonstrating results regarding the 
energy of oxidation, but this much lias been noted that the amount of O a intake and 
COj excretion is conspicuously low compared to tlie normal figures which apply to the 
body weight in healthy persons. A retardation of metabolism in t ho sense just 
described is certainly true in some eases of obesity. This is aNo favoured by tlic 
experience that, in some families moie icadily than in others, the individual mem- 
bers of the family are more inclined to obesity and that the condition persists in 
spite of the fact that the affected individuals are piopcily nourished and do not 
partake of more mental or bodily rest than persons in other families, which, in spite 
of taking large quantities of food, etc., remain thin. The fact, also, that in some 
cases obesity occurs in early youth ami can scarcely he controlled and, in spite of 
abatement of appetite, does not diminish hill even increases, should he explained in 
this manner, and likewise the observation of stock raisers that some races of domestic 
animals are more readily fattened than otlicis. It appeals to me that in obesity 
there is a similar action of coll activity as in diabetes mcllitus, in so far as the cells, 
after having once shown a faulty action, whether it be due to an inherited disposi- 
tion or to later influences, can with the greatest difficulty be made to abandon this 
faulty tendency, again to assume it if predisposing factors present themselves. 

Differential Diagnosis. — lhit very few morbid conditions are to be regarded in 
the differential diagnosis of obesity, which may simulate adipo^itas, as the clinical 
picture of general lipomatosis is so elm raet eristic that it can scarcely lie confused 
with other conditions. Jt is sufficient, therefore, to mention that obesity may be 
simulated by pseudo-muscular hypertrophy, by general cutaneous emphysema, and by 
cutaneous ccdema. Cutaneous emphysema is characterized by the appearance of 
crepitation, (edema by a doughy condition of the skin, with tlic well-known results 
of palpation, allowing ns to recognise these conditions readily. It is important, it is 
true, always to remember the previously mentioned, relatively frequent combination 
of adipositas and (edema in the later stages of obesity. Hut even here it is usually 
not difficult to determine the presence of obesity besides erdemn from the relatively 
slight pitting impression of the skin upon pressure (compared to the marked grade of 
general swelling of the surface of the body). It requires but slight attention to 
differentiate ascites from a belly which is rich in fat, or to recognise a combination 
of the latter with ascites. The differentio-diagnostic points regarding the difference 
between fatty liver and faity heart compared with other affections of the liver and 
heart have been explicitly described in other places. 

54 
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ADIPOSIS IX) I A )ROS A — DKUCUM’N DISEASE 

[This affection, first doHcrilwl by Dcrcuni in 1888, is characterized by lipomatosis 
which may be either diffuse or in tumours. The musses of fat are not noted in the 
face, on the hands, or feet. Pain, especially over the nerve trunks, is present, with 
anesthesia in the contiguous areas. Psychical disturbances are also present. The 
affection occurs in both sexes, but it is more frequent in females. At autopsies, 
lesions have been found in the nerve trunks, the thyreoid gland, and the adipose 
tissues.] 


GOUT-ARTHRITIS 

Gout, which, as is known for a century, is due to the deposit of uric 
acid in the tissues, especially in the joints, is a true disease of metabolism, 
which, similar to obesity just described, depends primarily upon improper, 
as a rule too large amounts of, food and, above all, upon the use of alcohol ; 
chronic lead-poisoning also plays an important part in the aetiology of 
gout. 

The Attack of Gout. — The most important clinical symptoms, domi- 
nating the entire pathological picture, are the " attacks of gout ” These 
are usually preceded by prodromes, such as dyspepsia, jaundice, lassitude, 
oppression, cardiac palpitation, insomnia, paresthesia, drawing pains in 
the limbs, pruritus, spasm in the calves of the legs, cesopliugismus — symp- 
toms which have no diagnostic value, as they are of a very vague nature 
and may even be absent, altogether, so that the first attack may appear 
abruptly. The latter is characterized by an especially painful affection of 
the joints; almost always (certainly in about two thirds of the cases) one 
joint is attacked first and, as a rule, the metatarso- phalangeal joint of one 
big toe (podagra). The affected joint swells (partly from an effusion of 
a turbid-serous fluid into the joint), the skin that covers it becomes hot, 
red, tense, and slightly (edematous. With this there is moderate fever that 
reaches its maximum after a few days, terminating by lysis, with the pres- 
ence of sweating; a falling temperature rarely occurs by crisis. The at- 
tack, which almost always sets in at night, ameliorates during the day to 
recur the next night. After about a week the attacks disappear and recur 
only after shorter (lasting for weeks) or longer (lasting for years) pauses, 
usually in spring or autumn, first in the previously affected joint, later in 
other joints: the wrist joint, the joints of the fingers, especially of the 
thumbs (chiragra), the knee joint (gonagra), in the clavicular articula- 
tions (cleidagra), etc. In the later stages of gout one joint is no longer 
affected, but several joints are attacked. The swelling disappears in the 
articular region, with the disappearance of the attacks of pain, with the 
symptoms of itching and desquamation of the skin. The skin appears to 
be affected to a very high degree in gout, and frequently seems to be pri- 
marily inflamed, sometimes even, without the joint itself being affected, it 
is primarily attacked by deposits of gout in the region of the joint. The 
gout tophi, surrounded by dilated veins, are deposited especially in the 
subcutaneous cellular tissue of the auricle of the ear (in about one ‘fourth 
of the cases) ; but the soft parts surrounding the joints of the extremities 
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are more often tbe primary seat of these gouty nodules than the joints 
proper. 

These gouty nodules usually do not affect the cartilage and capsule of 
the joint until they have further increased in Bize. Enlargement of the 
liver and spleen, cardiac palpitation, and arrhythmia of the pulse usually 
appear with the attack of gout. 

Gouty Finger. — In persona that have suffered from typical attacks of gout os 
well os in those who are affected by chronic, irregular gout, especially among females, 
we often find a peculiar deformity of the finger: Thickening of the end phalangeal 
joints of the fingers (Heberdcn’s nodes), the size of a pea, produced by proliferation 
of the bone (not deposits of urates), which are brought in genetic connection with 
gout; whether properly or not has not yet been decided. 

Urinary Changes. — Of importance for the diagnosis are the changes of 
the urine. The amount of uric acid excreted in Ihe urine, according to 
former quantitative estimations, has been found to be reduced during the 
time of the attack, to increase again later. But as Garrod and various 
other investigators, by means of the thread experiment, have shown an 
increased quantity of uric acid in the blood, the conclusion was obvious 
that in gout the excretion of uric acid is interfered with in the attach, i. e„ 
that the arthritic attack consists in the periodical engorgement of the blood 
with uric add. 

Nature of Gout.— However, later investigations (W. His, Vogel, Mag- 
nus-Levy and others) have shown that the conditions are not so simple. 
It was confirmed, it is true, that uric arid is permanently present in large 
quantities in the blood of patients with gout, whereas the blood of normal 
individuals contains uric acid in but minimal quantities. But also in 
other diseases, in leucamiia and lead-poisoning, in diseases of the kidney, 
etc., greater amounts than normal of uric acid were found in the blood, so 
that the presence of larger quantities of uric acid in the blood of gouty 
individuals cannot be looked upon as pathognomonic. Besides, in contrast 
to the -views since Garrod’s investigations, no increase in the amount of 
uric acid in the blood could be determined during the attack, and also the 
old teaching of Garrod regarding the diminished alkalinity of the blood in 
gouty patients and the inability of the blood, in connection with this, to 
maintain the urate salts in solution, has been shown to be incorrect. 

Regarding the condition of excretion of uric acid in the urine in gout, 
according to the latest investigations it appears that the excretion of uric 
acid probably diminishes a few days before the attack; certainly, however, 
during, respectively immediately after, the attack it shows an increase. 
the latter being dependent upon the total albumin metabolism. A nitro- 
gen retention occurs in certain periods ef the affection, which does not go 
hand in hand with a corresponding increase in weight; according to the 
cases investigated up to now, this phenomenon cannot be looked upon as 
specifically belonging to the gouty process. 

Without doubt, metabolism, especially of nitrogen, is disordered in gout, so that 
periods of nitrogen accumulation alternate with periods of nitrogen loss; combined 
with this is probably a diminished use of nutrition in the digestive canal. It may 
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be looked upon os certain, furthermore, that, compared with the normal condition, 
there it* a permanent increase of uric acid in the blood. This fact, although an 
increased amount of uric acid in the blood is also noted in other affections, must be 
considered in the explanation of the nature of gout. As an overproportion of uric 
acid in gouty individuals is at least very unlikely, a closer adhesion of the uric acid 
in the blood must lie thought of, or we must bear in mind that the kidneys are only 
able to excrete it after the “ uric-acid tension ” in the blood has reached a more 
marked degree. This may he true of purely functional disturbances of the renal-cell 
activity, but also is probably favoured by the granular atrophy of the kidneys (see 
below) which is so common m gout. Monging to the nature of the affection, and 
which appears to develop gradually from an affection of the epithelia of the convo- 
luted tubules. 

A portion of the excess of uric acid circulating in the blood is deposited in the 
joints, the skin, etc., and produces here as a chemical poison, as the injection experi- 
ments with acid urate of sodium of Frcudweiler and llis have shown, necrosis, 
inflammation and connective- tissue encapsulation of the uric-acid deposits in the 
tissues. Why, however, in gout the urate salts are attracted from the blood to the 
joints, etc., and deposited here, has not yet 1 h*cii explained. In fact, we must admit 
in general that the points of support for the origin and nature of gout are more of a 
negative kind and do not yet allow a satisfactory gout theory. 

Chronic Gout. — The diagnosis of the characteristic attacks of arthritic 
gout which have just been described, is easy in general, on account of the 
very typical course of the paroxysms ( typical . regular , acute gout). 

The diagnosis becomes more and more difficult if, in the course of 
time, the acute attacks of gout lose their regularity regarding their ap- 
pearance and duration, and take on a more insidious character, or if ar- 
thritic gout (as occurs especially in debilitated individuals or as is noted in 
the course of chronic lead intoxication) runs its course from the onset 
without well-developed attacks ( chronic , atypical gout). The more fre- 
quently the paroxysm is repeated in acute gout, the more chronic the malady 
beeoines and the more the nodules consisting of urates are developed. 
Their growth is aocomimnied with continually more marked functional 
disturbances and deformity of the joints, ankyloses, subluxations, etc. ; 
mucous follicles and tendons are also affected by the gouty changes. Sim- 
ilar to the cartilage, the skin may also become necrotic as the result of 
urate infiltration; this gives rise to the formation of fissures, fistula* and 
ulcers, from which necrotic shreds of tissue and uric acid, respectively 
sodium urate, are excreted so that, as in one of my cases, the entire extrem- 
ity may appear as if covered with urate crystals. 

Eye Affections. — Certain affections of the eye are also brought in relation to 
gout, especially a circumscribed inflammation of the sclera , which occurs mostly in 
attacks. This arises between the border of the cornea and the equator; if there is n 
hump-like elevation at the inflamed area of the corium, this may be looked upon as 
a small gout nodule. Occasionally, in the interval between the attacks, inflammatory 
arftis are noted around the entire cornea ( sclent is mi grans). In connection with dis- 
ease of the sclera, so-called sclcro-keratitis or an iritis with their sequel ic may arise; 
but iritis may also occur of itself. The occurrence of cataract and glaucoma in gout 
is undoubtedly in connection with circulatory disturbances which may be due to an 
atheromatous condition of the vessels which is so frequently observed in gout. 

Visceral Gout. — The internal organs are very commonly affected in the course of 
gout ( visceral gout). Dyspeptic symptoms , car dial gias. vomiting , etc., are either of 
a purely nervous nature, i. c., due to a disturbance of nutrition affecting also the 
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nervous system, or the result of dietetic excesses to which patients suffering from 
gout are very liable and which may have even previously given rise to production of 
gout. The same as the cardialgias are partly due to abnormal irritation of the 
nervous system caused by the gouty process, so are also the neuralgias and neuras- 
thenic conditions which are frequently seen in the course of gout. Pains radiating 
from the vertebral column as the results of gouty spondylitis (especially of the cer- 
vical vertebra) or of a secretion of urates into the membranes of the spinal cord 
have Wen noted in some rare cases. Whether the headache, the attacks of syncope, 
psychical disturbances and epileptiform attacks, which are observed in gout, may 
be ascribed to disturbances of nutrition of the brain (“ cerebral gout 9 '), 1 leave 
undecided. It appears more certain to me that the gouty process is the cause of the 
vascular changes which occur in the course of gouty, even in youthful individuals. 
It is simply a question in such cases of atheromatous changes which are produced 
in such instances of general nutritive disturbances. It is true that uric-acid deposits 
have been chemically determined in the concretions of the arterial walls, but these 
must certainly t>e looked upon us very exceptional cases. In a case of classic gout 
in a young man whose peripheral arteries showed thick lime plates in the walls, I 
was unable, in spite of the greatest efforts, to find uric acid, doing hand in hand 
with atheromatosis of the vessels arc valvular affections and fatty degeneration of 
the heart, and atheroma of the coronary arteries, with their consequences, etc. In 
the veins, in connection with the attacks of gout, thrombosis and phlebitis have been 
observed. On the part of the respiratory organs there are noted, in connection with 
gout, asthma, pleurisy and pneumonia . so that the latter occurred during the course 
of the attack of gout or immediately following it, and recurred in later attacks. It 
is possible that the germs of inflammation are more liable to become lodged and more 
active in tissues which, under the inllucnre of gout, arc abnormally nourished, and 
that the tendency of gouty individuals to be very subject to inflammation in general 
is in connection with this fact. 

However, a certain proof of u specific gouty character has not been determined 
for any of the previously mentioned symptoms of visceral gout. The diagnosis of 
visceral gout, therefore, is based almost exclusively upon the history and upon the 
observation that the onset of the affection in the particular organ coincided with 
the attack of gout, or it may be supported only by the clinical experience that gouty 
persons arc relatively more often affected by the alxive-named diseases than other 
patients. Such diagnoses are not of great value; it is advisable, in general, to make 
a diagnosis of “gouty dyspepsia/ 1 “arthritic neuralgia/' etc., only if these patho- 
logical phenomena aff ect patients with unquestionable gout and other causes for their 
production can be excluded. 

Renal Gout. — More important, because belonging specifically to gout, 
arc the changes in the kidneys. These are occasionally absent, it is true, 
even after arthritic, gout lias been present for years; but this is rare. In 
other eases, on the contrary, the " renal gout ” dominates the pathological 
picture to such an extent that the kidney appears as the primarily affected 
organ (Ebstein), in fact, that even advanced forms of renal gout are 
found at autopsies before other signs of gout, especially arthritic affections, 
had appeared. The gouty kidney is anatomically characterized as an organ 
affected by chronic interstitial inflammation, while all deposits of urates 
may be absent in the kidney. The occurrence of a nephritis in such cases, 
similar to that of diffused vascular sclerosis, must he regarded as due to 
the gouty deterioration of the constitution. Usually, however, the secreted 
uric acid lodges in the Malpighian bodies and uriniferons tubules or in 
necrotic areas of the renal tissues of the cortex, but especially in the med- 
ullary substance. The results of this gouty nephritis are the same as 
those of the usual form of chronic nephritis : Albuminuria, hypertrophy of 
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the left ventricle, uraemia, etc. The presence of a nephritis uratica,' there* 
fore, cannot be determined from the symptoms of 4 renal affection; but it 
may be diagnosticated with n great deal of probability if the symptoms of 
contracted kidney supervene in the course of well-characterized arthritic 
gout. 

Primary renal gout may be assumed with probability if the history, 
the demonstration of a hereditary disposition, of an irregular and opulent 
manner of living or a markedly well-developed lead-intoxication, which 
must be added to the causes of gout, favour the development of arthritis, 
and if symptoms of the renal affection are those of interstitial nephritis. 
The probable diagnosis gains in certainty if typical joint affections, etc., 
appear. 

Differential Diagnosis. — We now come to the discussion of the differ- 
ential diagnosis, i. c., to the discussion of the diagnostic factors which 
enable us to recognise gouty affections from conditions which run their 
course with similar symptoms. 

Arthritic gout may be especially confused with other acute inflamma- 
tory processes, or, if the gouty arthritic changes have become chronic (i. e., 
when typical attacks no longer take place or if, in such cases, these attacks 
from the onset have occurred in a dragging manner) with chronic articu- 
lar inflammations, especially with arthritis deformans — among the laity 
the latter condition is commonly confounded with gout. Apart from the 
tetiology, which shows that arthritis deformans, in contrast to true gout, is 
overwhelmingly more frequent in women, among the poor (arthritis pau- 
perum) and in individuals that are poorly nourished, and that, in the 
majority of cases, it represents decidedly a disease of the aged, the devel- 
opment and appearance of the arthritic affection differ greatly from gout. 
The pains are less spontaneous in arthritis deformans, occurring princi- 
pally upon movements; the deformities in the joints, as a rule, are more 
uniform and symmetrical, and especially at the hands, the point of selec- 
tion of the disease, they are quite typical, manifesting themselves as sub- 
luxations in the metacarpo-phalangeal articulations and by lateral dislo- 
cations of the fingers towards the radial, or, more frequently, towards the 
ulnar, side, and by atrophy of the interossei ; the thickening of the carti- 
lages and of the articular capsules is much more uniform than in gout. 
Obviously, all these differential points only refer to those rare cases in 
which the onset of gout is insidious, without the appearance of typical 
attacks. If the latter are pronounced or, liesides the alterations in the 
joints, if typical attacks preceded the appearance of chronic articular gout, 
at least in its early stages, there can be no question of a confusion of both 
affections. Gouty nodes in the skin, in the auricles of the ear, etc., which 
may be present besides the arthritic affection, will eventually at once give 
the proper trend to the diagnosis. 

The necessary points regarding the differentio-diagnostic discrimina- 
tion between individual expressions of visceral gout and other morbid con- 
ditions not dependent upon a gouty basis, have already been described. 

In connection with constitutional diseases, the diagnosis of some affec- 
tions shall be considered which occupy a median position between these 
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and local affections of certain tissues, especially of the bones. These are 
chronic arthritis , arthritis deformans, rhachitis, osteomalacia [and osteitis 
deformans ]. It will be sufficient to give the main points regarding the 
diagnosis of these affections, as lately these diseases have been more and 
more relegated to the domains of surgery and gynaecology. 

ARTHRITIS DEFORMANS; CHRONIC ARTICULAR 
RHEUMATISM 

Chronio Articular Bheumatlsm. — In some few rare cases chronic arthritic affec- 
tions follow immediately upon attacks of acute rheumatic fever, so that these cases 
are designated by a special name “ chronic articular rheumatism,” as it is assumed 
that the process depends upon a continued action of the morbid condition giving 
rise to acute polyarthritis. In other cuses chronic rheumatic arthritis develops very 
gradually, is not in connection with acute rheumatic fever, hut deserves the epithet 
rheumatic in that it is in an undoubted genetic connection particularly with the 
effects of “ refrigeration,” of living in damp houses, etc. Anatomically the disease is 
characterized by inflammation of the synovial membranes, proliferation and cow- 
nective-t issue changes of the cartilages , giving rise to a gradually increasing con- 
nective-tissue (finally bony) ankylosis of the joint. 

Arthritis Deformans. — In contra *t to this, in ” arthritis deformans” besides a 
wasting of cartilage and I>onc (softening process), hyperplastic proliferation of the 
cartilage and bone occurs, this giving rise to an increasing limitation in the mova- 
bilitv of the joints (deformity pseudo-ankylosis), placing the affected part of the 
extremity in the most varied abnormal positions: hyperextension, subluxation, etc. 
(deformity subluxation ) . Arthritis deformans occurs especially in the hip joint , 
in its multi-articular form most frequently in the joints of the fingers and tocs\ in 
the main it is a disease of old age. 

The diagnosis of arthritis deformans is based upon the course of the disease 
and the easily demonstrable changes in the cartilaginous-bony processes of the 
joints. The course is characterized in that it shows uu exquisitely chronic , progress - 
ive character of the articular affection . a giadually iucreaMiig stiffness and pain- 
fulness of the joints, so that motion in certain directions becomes impossible in time. 
If the joints are passively moved, creaky sounds are heard. Numerous proliferations 
in the ends of the bones and cartilages are readily noted on inspeetion and palpation 
of the affected joint; the muscles uhich are usually active in joint movements grad- 
ually atrophy (especially the interossei and the muscles of the shoulders). 

Differential Diagnosis. — Arthritis deformans is very difficult to differentiate, 
during its early stages, front chronic articular rheumatism. The differential diagno- 
sis becomes very much easier after connective-tissue ankylosis has ocourred t which 
without exception is absent in the case of arthritis deformans ; in such cases, upon 
passive movements of the joints, grinding sounds are heard due to the tearing of the 
connective-tissue threads. Later the ankyloses become bony, and then can only with 
difficulty or not at all (in complete loss of motion of the joint affected in arthritis 
deformans) be differentiated from pseudo-deformity ankylosis which is formed by the 
proliferation process in arthritis deformans (in which an adhesion of the joint ends 
does not occur). Neither is a differential diagnosis possible when chronic articular 
rheumatism or arthritis affects the vertebral articulations. The anatomical changes 
and sequel© in the vertebral articulations are different, however, in both processes 
in that, in arthritis deformans, nodular ' bony clasps develop upon the border 
between two vertebral articulations, whereas in chronic rheumatism the vertebral 
articulations gradually show a connective tissue and later a bony coalescence of the 
vertebral articulations among each other. In both cases, however, the final result is 
the same, namely, an absolute immovability of the entire vertebral column, and a 
clinical differentiation of both conditions from each other is impossible. 

In fact, lately the strict division of "chronic articular rheumatism” from 
"arthritis deformans” has been given up, and both processes have been designated 
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by the uniform name of “ multiple destructive chronic arthritic inflammation.” The 
same us micro-organisms are looked uj>on ah the cause of the inflammation in acute 
rheumatic fever, so it has also t>een assumed of this chronic? destructive arthritic in- 
flammation that an infective virus gives rise to the affection; accordingly, bacilli 
have been looked for in the affected joints and have actually been found. But 
whether these bacilli which were demonstrated in the synovial fluid of the joints in 
arthritis deformans by Schiiller and others, are the actual causes of the disease or 
whether we are dealing with a form of trophoneuroses, the future will decide. 


OSTEOMALACIA 

Bony Changes. — The diagnosis of osteomalacia is based upon the flexibility of the 
bony framework in consequence of a decalcification of the bones, which arises in such 
a manner that the halisteresin begins from the medullary cavity at the periphery of 
the osseous frabeculae and assumes greater dimensions so that, finally, the basic sub- 
stance of the bone decalcifies more and more, Incoming homogeneous, thready or even 
mucous, and the medullary substance hyperplastic, lymphoid, showing engorgement 
and containing much pigment. The external cortex of the bone resists this continu- 
ous decomposing process the longest and forms a shell which contains the decalcified 
portions; if this also decalcifies and if tne structure of the lamella disappears more 
and more, the bone becomes soft and is flexible in all directions. In the early stages 
of decaleification the bone is at least more brittle than normal and, in keeping with 
this, is more liable to fracture and infraction. The flexibility of the bony structure 
is instrumental that, on account of the weight of the body and the traction of the 
muscles, even externally markedly visible alterations in the form of the skeleton 
become prominent: Bending and infraction of the extremities, kyphoses, lordoses, and 
scolioses of the vertebral column, but, above all, a curvature of the pelvis, which is 
characterized in that the promontory is displaced downward and forward and approx- 
imates the point of the sacium and the symphysis, that the venters of the ilium are 
bent, the os pubis is kinked, and the symphysis becomes beak-shaped, bending for- 
ward. This gives the entrance to the osteomalacic pelvis the popular shape of the 
heart, Y-forrn, which may be easily determined by an accurate examination. The 
ends of the joint are never affected by this process. 

On account of the malformation and bending of the tones, the patients gradually 
sink within themselves as it w r ere, becoming smaller and deformed. These deformities 
develop gradually with pains , w T hieh are deep-seated, being felt at the sacrum, back 
and in the extremities, and which are usually increased by pressure upon the bone. 
Gradually the gait is altered; it becomes swaying and diilicult, small steps are taken 
with a simultaneous forcing forward of the pelvis, or it is w'addling (“duck gait”). 
In a number of eases the difficulty in gait may to due to alterations in the muscles 
wiiieh have been determined on several occasions (fatty atrophy) but the connection 
of which with the bone affection is not clear as yet. The curvature of the spinal 
column and of the thorax cause the intensity of the respiratory movements to dimin- 
ish; the masses of mucus which collect in the bronchial tubes are expectorated with 
difficulty, so that in this manner a catarrhal pneumonia and asphyxia may develop, 
in the course of which the fatal termination of the affection occurs. The deformity 
of the pelvis is especially deleterious during pregnancy, respectively during parturi- 
tion, which need not he further explained. Of importance for the diagnosis is the 
comparison of frequency with w'hich the individual bones are affected by osteomalacia. 
First in this connection are the pelvis and the vertebral column, then the thorax, the 
uppe£ extremities, the lower extremities ; most rarely the tones of the skull. Apart 
from the pains and disturbance in movement, the patients complain but little. Fever 
is rarely present; the functions of the internal organs are normal. Now and then 
fibrillary muscular contractions are noted. External irritations develop painful con- 
tractions, the genesis of which is unknowm, in the muscles of the lower extremity 
especially in the adductors . As in the pathological picture which is occasionally 
observed even in the early stages of the affection, also pareses and increased tendon 
reflexes occur (especially in the muscles of the pelvis and of the thigh), the thought 
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arises that the central nervous system plays a rule in the development of this pecul- 
iar, severe disturbance in metabolism of the bones. 

The most frequent predisposing cause for the development of osteomalacia is 
pregnancy; each succeeding pregnancy increases the difficulty after the process, in 
the interval, has become quiescent or even may have improved some. Characteristic 
of this puerperal form of osteomalacxa is the fact that the osseous changes always 
begin, in the pelvis and only from this point attack the vertebral column upward, 
whereas in non-pucrperal osteomalacia, which occurs in both sexes, the affection 
usually begins in the lower extremity. The process always runs its course without 
fever, being an especially chronic one. 

Of greatest importance for the diagnosis would Ik* the recognition of the cause of 
the disease. We possess, however, up to now but few points of support to explain 
the origin of osteomalacia. Nothing is gained with the assumption of a “general 
disturbance in metabolism,” but neither will the setting up of a “ lactic-acid theory ” 
and similar hypotheses help us any. Upon a somewhat more stable basis rests the 
theory which Fehling has recently proposed to explain t lie development of puerperal 
osteomalacia. The observation that castration or the Porro operation, i. e. f the 
amputation of the pregnant uterus with removal of both ovaries, cured the affection 
in osteomalacic women, simple ( 4 :psurean section, however, not giving such a result, 
caused him to assume that osteomalacia is a trophoneurosis of the bones, being in a 
definite relation with the orancs. 

Urinary Changes. — Positive urinary changes , which would be of value in the 
diagnosis of the early stages of osteomalacia, are by no means constant. Thus the ex- 
cretion of calcium in the urine, quite opposed to what might In* expected, is by no 
means always increased, but has even been found diminished; in one of my recent 
eases, at certain times ver\ little calcium was excreted, at other times, apparently in 
connection with the increased development of the process, abnormally large amounts 
of calcium were found. The excretion of phosphorie aeid in the lirst stages of the 
disease has also been found increased. The excretion of uric acid was at times 
increased, at other times, as in one of my cases, diminished. Similar conditions 
prevail regarding the excretion of lactic acid in the urine, which, according to the 
almost generally accepted view, causes the solution of calcium salts in the bones. 
This acid has occasionally been found in the urine of patients affected by osteoma- 
lacia, and, further, its diminution up to almost complete disappeaiunce during con- 
valescence has been noted; hut in other eases lactic acid has been looked for in 
vain in the urine. Occasionally, albumin, and especially alhumose (which has been 
found in the osteomalacic bone marrow, as well as in the normal bone marrow), 
occurs in the urine; in other cases albumin is absent. However, the demonstration 
of albumosuria is without importance in osteomalacia, as albumoses are also found 
in the urine in quite a number of other affections. 

Differential Diagnosis. — In the early stages of the disease, when only deep-seated 
pains and difficulties in movement are present, the infractions and curvatures of the 
bones, however, are absent, the (beginning) osteomalacia may be confounded with 
chronic rheumatism, bone syphilis, etc. A probable diagnosis is only allowable if 
these vague difficulties occur during pregnancy and continue or arise in connection 
with a birth wiiioh has just taken place. The suspicion of osteomalacia grows if 
in such eases the examination of the urine occasionally show's decided increase in 
calcium excretion and lactic aeid. There can never be a question, however, of a 
certain diagnosis in this Rtage ; the affection only becomes recognisable if the skeleton 
show's previously described characteristic change*?. Then, however, osteomalacia can 
no longer be confused with any other affection, at most with myelogenic sarcoma and 
diffuse malignant infiltration of the bone, which, like osteomalacia, give rise to spon- 
taneous fracture and curvature of the bones ; but they run a much more rapid and 
more pernicious course. Osteomalacia cannot be confounded with rickets , as it occurs 
in later life (especially between the third and fourth decades of life), and only very 
exceptionally in early childhood, then appearing simultaneously with rickets. Be- 
sides, as is obvious from the following description of the diagnostically important 
points of rickets, the pathological picture varies so much from osteomalacia that a 
differential diagnosis between the two affections scarcely ever arises. 

55 
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RHACHITIS; RICKETS 

Rickets represents a disease of metabolism , showing itself in a dis- 
turbance of the normal growth of the bone , especially in an insufficient 
calcification , this earning a softening on the growing bone tissues . 

Anatomical Changes of the Normal and Ehachltio Bone.— The normal growth of 
the bone lengthwise occurs in such a manner, that, in the area contiguous to the 
diapliysis of the epiphysis, a proliferation of the cartilage, especially of the car- 
tilaginous cells, occurs with an enchondral ossification arising from the diaphysis. 
Accordingly, we find at the border between the epiphysis and the diaphysis two nar- 
row zones: Tho cartilaginous proliferation zone, with an increase and enlargement 
of the cartilaginous cells becoming more marked towards the bony diaphysis, and a 
calcification zone , in which calcium salts are deposited into the basic substance of the 
cartilage and into the capsules of the cartilaginous cells. Into these calcified car- 
tilaginous masses now also the bone marrow and the vascular twigs of the diaphysis 
shoot, dissolving the calcified cartilaginous ground substance of the cartilage with 
the exception of but a few small trabeculsp. Now the cartilaginous cavities are 
opened and the cartilaginous cells become free, which, mixed with the medullary 
cells of the bone, become bone formers — osteoblasts. The latter approximate, sim- 
ilarly to single layer epithelium, the previously mentioned trabeculie of the calci- 
fied basic substance, and form young txmes around the latter, giving rise to an 
increase in length of the diaphysis bone. In thickness these (long) bones normally 
have another kind of ossification process, periosteal ossification. In this process 
new bony tissue is continuously produced from the internal layer of the periosteum 
which is layered around the finished bone, whereas in the internal part of the same 
bony substance is absorbed, which causes a dilatation of the mcdullaiy cavity. The 
bone formation in the connective- tissue bones (skull and bones of the face), finally, 
occurs in such a manner that bones are produced from connective tissue, that, espe- 
cially at the borders of the bones, osteogenous tissue remains during the time of its 
growth, which permanently forms new bone. 

Calcification of the newly formed bony masses is incomplete in rickets, both In 
the periosteal, bone-producing layer and in the zones of enchondral proliferation, 
respectively calcification. These latter are broadened with irregularly interspersed 
calcified areas; the medullary spaces do not, as is normal, reach only into the cal- 
cified cartilage, but farther. The resorption of bony substance in the medullary 
cavity, which normally keeps pace with the apposition of bone from periosteum, 
occurs to an excessive degree in the rhaehitic bone. Similar conditions prevail re- 
garding changes in the bony growth of the connective-tissue bones; the osteogenous 
tissue at the margins of the bones calcifies insufficiently, remains soft, and thus wide 
spaces develop between the individual bony parts. 

Therefore, the rhaehitic process is characterized in general, on the one hand, by 
production of osteoid, insufficiently calcified tissue and a permanence of the same, 
and, on the other hand, by increased osseous resorption. In consequence of the above- 
described disturbance in bone formation, very important changes in the skeleton 
occur in rhachitis, which are of importance in the diagnosis. 

Alterations in the Skull. — The first phenomena appear in the skull and in the 
ribs. In the skull , even after the first few months of life, the rhaehitic disease occurs 
as cjpniotabes; most marked are the changes in the occiput in the form of the 
“ soft occiput ” (Elsiisser). On feeling the skqjl we find at the lambdal and sagittal 
sutures areas which have become soft on account of the disappearance of bony sub- 
stance and which feel as thin as parchment. Their origin may be referred to the 
combined action of the rhaehitic bone process and of the pressure upon the occiput 
in the recumbent posture; usually complete baldness designates the extent of the 
soft areas. The consequences of ernniotabes are: Sensitiveness to external pressure, 
convulsions of all kinds, unrest, etc. The large fontanelle, which under normal condi- 
tions closes towards the middle of the second year of life, remains open longer, often 
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to the fourth year; likewise the various sutures of the skull, the coronal, the sagittal 
and lambdal, remain open unusually long, frequently for several years. The skull, 
by flattening of the occipital bone, thickening of the other bones of the cranium and 
especially by the prominence of the frontal and temporal protuberances, acquires a 
quadrangular form (tflte carr€e). The development of the maxillary bones also 
suffers from the influence of rickets. The teeth do not appear at the proper time, 
i. e., <pnly in the course of the second year of life and then show an insufficient, 
irregular enamel formation; besides, the position of the teeth is greatly changed by 
the deformities of the maxilla. The lateral parts of the inferior maxilla from muscu- 
lar action push inward, the anterior portion becomes flattened inwardly, so that the 
incisor teeth stand in a straight line and behind the teeth of the superior maxilla, 
especially as the anterior portion of this bone becomes angularly bent in the course 
of the affection and is forced forward ; if the teeth do not find sufficient room during 
their eruption for a simultaneous production of a row of teeth, they are formed 
irregularly, standing especially behind each other. 

Changes in the Thorax. — Of still greater importance for the diagnosis than the 
rhachitic changes in the cranium are the deformities of the thorax which develop a 
little later (in the second half of the first year of life and later) : The swellings 
which occur at the boundary between cartilage and bone (the “ rhachitic rosary ”), 
the lateral bending of the thorax with beak-like projection of the sternal portion of 
the same ( pectus carinatum , chicken breast), the kyphotic or scoliotic curvature of 
the spinal column and the excessive curvature of the clavicles. 

Changes in the Extremities and in the Pelvis. — The rhachitic tleformities of the 
extremities which occur about the end of the first year of life are characterized by 
swelling of the epiphyses and the arch-like curvature of the different bones of the 
extremities , which is brought about by the traction of the muscles on the soft bones. 
The deformities are especially frequent and well developed at the legs; the lower 
legs are bent outward, and in severe cases of rhachitis the femurs are also curved 
outward and convex dorsal ly ( boir-lrgs or genu varum). The arms are also curved; 
the upper arms anteriorly and exteriorly, the forearm convexly towards the dorsal 
side. These deformities become still more conspicuous if infractions are added to 
these curvatures. In the pelvis the rhachitic malformation shows itself in that the 
sacrum sinks farther into the pelvic cavity, the venters of the ilium deviate ante- 
riorly, and the acetabula are directed more forward. The rhachitic pelvis is usually 
flat, occasionally narrowed all over, as well as asymmetric; these changes may, in 
later life, act in a pernicious manner in possible labours. 

The alterations of the bones are accompanied with pains in the bones upon 
external pressure, so that children, upon movement or when standing, cry out aloud 
and even in the recumbent posture, especially on account of cranial tabes, com- 
plain of pains. 

Complementary Symptoms . — The above bony alterations in the skeleton give to 
the diagnosis of rhachitis its firm support. This is complemented by other patho- 
logical phenomena which, however, in comparison to the bony changes, are subordi- 
nate in a diagnostic respect. The condition of nutrition in rhachitic children is 
usually bad; chronic intestinal catarrh, which, as a rule, introduces the affection, 
contributes to the cachexia. The most important complications on the part of the 
respiratory organs are bronchial catarrh with itB consequences (atelectasis and 
catarrhal pneumonia), laryngospasm (see Laryngospasm) and tetany (see Tetany) ; 
general convulsions, sweating, especially of the head, enlargement of the spleen and 
intermittent fever also belong to the common phenomena in the picture of rickets. 
The alterations of the urine are not characteristic, an increase in phosphoric acid and 
calcium excretion, which formerly was regarded as certain, has lately become ques- 
tioned; however, an abnormally great excretion of calcium in the feces has been 
demonstrated (Bagineky). 

To formulate a theory regarding the pathogenesis of rickets upon this or another 
finding in the examination of urine or feces, has not proved to be. practical. The 
most likely view is the assumption of an infectious origin of rickets ; in favour of this 
are: The alterations of the internal organs, which arc present besides the disease of 
the bone, the affections of the digestive and of the respiratory tracts, as well as of 
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the nervous system, the frequently demonstrable enlargement of the spleen, the febrile 
attacks and the rheumatic polyarthritic phenomena, and, finally, the frequency of the 
affection dependent upon geographical and climatic conditions, etc. 

Differential Diagnosis. — Hut very rarely are we in doubt as to whether rickets 
or another affection which resembles it in certain points is present. As long as the 
rhachitic bony changes are absent, as long, therefore, as only "premonitory symp- 
toms’' of rickets are present: Digestive disturbances, diarrhoea, enlargement of the 
spleen, intermittent fever, sweating and nutritive disturbances, a diagnosis is abso- 
lutely impossible, and the question of differential diagnosis does not arise, in this 
stage the development of rickets may only be surmised — there can be no question 
of a certain differentiation of the rhachitic diarrhoea from other varieties of infantile 
diarrhoea. But even later, after the bony changes are fulty developed, rhachitis may 
be confounded with other morbid conditions. Primarily a kyphosis eventually may 
erroneously be looked upon as rhachitic in cases in which, from the action of a tuber- 
culous vertebral affection, curvature of the vertebral column occurs. Apart from the 
fact that, besides the rhachitic kyphosis, a malformation of the thorax, the chicken 
breast, the rhachitic rosary, etc., are to be demonstrated, this variety of kyphosis dif- 
fers from that produced by a tuberculo-carious vertebral affection in that the curva- 
ture of the vertebral column is never , as in the former , acutely angular . A further 
question, which occasionally arises, is whether the changes which have occurred m 
the skull are due to rickets or to hydrocephalus. In rickets which is healed, an 
unusually large skull is simulated, because the frontal and temporal bones stand out 
prominently, the tones of the face, on account of the deformity previously described, 
appear shortened, and the remaining parts of the tody are but poorly developed and, 
on account of the deformity of the bones, appear dwarfed. An exact examination 
of the conditions of the skull and mensuration of the circumference of the skull, 
however, rapidly clear the situation. In the stage of rickets in which the fontanelles 
still remain open, there is greater difficulty in the differential diagnosis. The facts 
that especially the squamous portion of the oceipifal tone is thin in the rhachitic 
skull, and the tone borders which are adjacent to the fontanelles opening and to the 
sutures that have remained, appear thickened, but, above all, that the circumference 
of the skull, in comparison with healthy children of the same age, in spite of the 
apparent increase, in reality, however, is not larger, the absence of flattening of the 
orbits and the transparency of the skull and, finally, the normal development of the 
mental faculties, decide in a questionable case 'against liydrocephulus. It must be 
emphasized, how'ever, that the latter, according to experience, occurs in combination 
with rhachitis. The changes in the epiphyses in hereditarily syphilitic children , which 
in an anatomical connection show a certain similarity with the rhachitic process, 
cannot, in their elinical appearances, be confounded with dmchitic epiphyseal altera- 
tions. It leads to a necrotic dissolution of the cpiphyK, which shows itself by 
abnormal movability of the fragments and pain upon passive movements, and is 
found particularly at the lower end of the femur. 

OSTEITIS DEFORMANS, PSEUDO RHACHITIS SENILIS, 

PAGET’S DISEASE 

In 1877 Sir James Faget described a disease of the skeleton which consisted in 
an alteration (curvature) of the shafts of the long tones and also of those of the 
skull without implicating the osseous structure of the face. This condition he called 
osteitis deformans; since that time numerous cases have been observed in all coun- 
tries^ Regarding the aetiology nothing is known. 

Clinical Picture. — The typical cases are well developed. The disease only occurs 
in patients in advanced life, for this reason it is more frequently observed in institu- 
tions for the aged than in hospitals. It is characterized by " rheumatoid ” pains 
which oqcur first in the tibia and fibula, as a rule, and thence insidiously implicate 
the other bony structures. Decided curvature occurs in the long tones, greatly limit- 
ing their use. The knees are bent outward and can no longer be approximated, this 
giving rise to diminution in the height of the skeleton. Curvature of the vertebral 
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column is noted especially in the cervical region and in the upper thorax; the cir- 
cumference of the head increases greatly, but the general health is only influenced 
after a very long period. 

Pathology.— Malachitic and hypertrophic changes are found in the bones with 
resorption and decalcilication. The bones which are particularly affected are those 
which carry the axis of the body: The skull, vertebral column, the tubular long bones 
of tfye lower extremity; less rarely those of the face, fingers and foot (Lunn). 
Changes have also been noted in the pelvis; malignant tumours have been frequently 
observed in connection with this process. The central nervous Bystem shows no con- 
stant changes.] 



INFECTIOUS DISEASES 


PRELIMINARY REMARKS; GENERAL CONSIDERATIONS 

I^nder the name of infections diseases a large number of maladies arc 
grouped, the nature of which consists in the action of peculiar toxic agents 
which may be differentiated from chemical poisons in that they possess the 
property of increasing within the morbid organism and outside of it, and, 
finding their way into the human body, they produce a pathological con- 
dition with a specific, typical course, which is in keeping with the action 
of the infectious material that is present. The effect of these infectious 
products can only be explained in a satisfactory manner by the assumption 
that it depends upon an invasion of micro-organisms. In favour of this 
view are, apart from the noil-autochthonous origin of these infectious dis- 
eases which renders this assumption at least probable, the appearance of 
individual infectious diseases in endemics and epidemics, the usually long 
period of incubation necessary for the development of the toxic agents, 
but, above all, the circumstance that a certain number of infection is dis- 
eases has been proven to depend upon specifically acting micro-organisms 
as the cause of their existence. 

R. Koch, to whom we owe a great deal in the latter respect, has set up certain 
requirements which are essential to enable us to explain that certain bacteria are the 
specific generators of an infectious disease, viz., The finding of the same micro-organ- 
ism, in all cases of the respective disease, the limitation of its occurrence to the 
latter , the possibility of explaining the symptom-complex of the affection from the 
mode of distribution and the method of action of the species of bacteria which is 
supposed to be specifically pathogenic, and , finally, from inoculation of the pure cul- 
ture of the bacterium into other organisms , to produce in the latter an affection sim- 
ilar to the original disease . The action of the individual pathogenic bacteria by no 
means always conforms to all of these requirements; however, this is due partly to 
the undeveloped condition of our methods, but, above all, to the important fact that 
many of the infectious diseases of man are not transmissible to animals, and the 
specific action of the pathogenic bacteria for this reason cannot be furnished by ani- 
mal experiments. On the other hand, the proof can be furnished for at least some few 
human infectious diseases that they are actually and solely due to certain patho- 
gmiic bacteria. This may be shown with exactness according to the fundamental laws 
laid down by Koch (especially of anthrax and tuberculosis) , so that to-day the doubt 
of the specifico-ntiologic relation of pathogenic bacteria to the infectious dlmmjra in 
general has been forever silenced. 

The proof that certain well-characterized micro-organisms are present 
in some infectious diseases is of a decisive nature for the diagnosis. There 
is no doubt that, even without the proof of specific bacteria, the d is ea se 
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may be determined with great certainty from its usually very typical morbid 
phenomena, and it would be wrong to assume that the exact observation 
of the symptoms at the bedside for purposes of diagnosis would become 
more and more unnecessary in the future at which period the patho- 
genic bacteria giving rise to the individual infectious disease can be deter- 
mined with greater certainty than now. Even if the object that the specific 
cause for every infectious disease could be recognised bacteriologically with 
case and certainty, might be attained, the function of the diagnostician 
would by no means be completed with this proof. The desideratum would 
still exist to study the specific action of these bacteria upon the human 
organism in general, and upon its individual organs in special, and the 
attempt to determine the dependence and intensity of the anatomical 
changes and disturbances of function as a result of their action, and the 
correlation of the separate factors of the morbid process, would still be nec- 
essary. Neither dare it be forgotten that the diagnosis of an infectious dis- 
ease has the stamp of certainty pressed upon it only by the certain micro- 
scopic demonstration of the specific pathogenic agent! Even now, the 
diagnosis of pulmonary tuberculosis, without the proof of tubercle bacilli, 
under the most favourable circumstances is only looked upon as likely; that 
of anthrax, without the finding of the anthrax bacilli, which cannot be mis- 
taken, makes the diagnosis entirely untenable. 

The fact that we make the diagnosis in individual infections diseases 
dependent upon the occurrence of certain bacteria, which can be definitely 
determined morphologically, places us in a position to differentiate diseases 
which in their symptomatology closely resemble one another and which, 
up to this time, had been considered to be identical or mistaken for one 
another; and, vice versa , diseases of apparently unknown cause may be 
recognised as belonging to one and the same infectious disease, even occur- 
ring under another typical pathological picture. • To mention a special 
example in the latter respect, the pneumonias of rag sorters, and certain 
severe intestinal affections which ran their course under symptoms resem- 
bling cholera, were recognised to I>e cases of internal anthrax, i. e., being 
the expression of an unusual method of the development of the poison of 
anthrax in man. 

The proof of the presence of pathogenic bacteria only then has a prac - 
iico-diagnostic value if it is possible to recognise them without their being 
in a pure culture, and that the morphological, especially the tinctorial, 
properties of the specific organism, as is the case with the tubercle bacillus, 
are such that mistaking them for other bacteria is entirely excluded. 

With the proof that characteristic micro-organisms are the exciting cause of cer- 
tain*infectious diseases, as has already been mentioned, their diagnostic value has by 
no means been exhausted. On the contrary, the question forces itself forward, how 
the individual varieties of bacteria act in the organism , and whether, by the manner 
and means in which this occurs, points may be developed which are of value in the 
diagnosis. Experimental bacteriology in the course of the last decade has principally 
concerned itself with this question, and has furnished an enormous amount of highly 
interesting facts. On account of the great amount of the latter and because a great 
deal is yet by no means clear, and opinions are still being formed, it is extremely 
difficult to giye even a superficial review of these facts. Nevertheless, at least the 
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main points Nhull here be briefly considered; this is all the more necessary as, in the 
study of the question regarding the netion of bacteria in the organism and its rela- 
tion to immunity and preventive inoculation, results have been attained, especially 
lately, which are of the greatest importance in the diagnosis of infectious diseases. 

Action of Bacteria. — -Among the bacteria which grow and multiply in the organ- 
ism (the saprophytes, and their action, which do not multiply, are excluded in this 
consideration) we differentiate according to the manner of their growth and of tlieir 
deleterious action upon the body: 1. Bacteria which only multiply at the point at 
which they find entrance into the organism {and m the surrounding area) which, 
however, may nevertheless severely damage the body, so that, originating from the 
bacterial nidus, an intoxication takes place by substances produced by the micro- 
organisms known us “ toxines.” Chief lcprcsentativcs of this category are tetanus 
and diphtheria bacilli. 2. Bavin ia which arc widely distributed in the organism 
during their growth . This occurs either by metastases, i. e„ by way of the lymph 
and blood channels, due to bacteria being deposited in certain areas of the body 
which are with a certain regularity principally affected by the metastases (py- 
jrmiu, tuberculosis, enteric fever), or by the uniform distribution of the bacteria 
through the entile channel system ; by this means the bacteria collect in the capil- 
laries, increase here, glow' into the veins and thus eventually reach the general circu- 
lation. These are the srptictrniias in a general sense, to which group belong espe- 
cially streptococci and pneumococci septicemias (in the course of phlegmons, dipli- 
theiia, severe cases of pneumonia and other affections, relapsing fever, and anthrax). 

The action of the bacteria and of their toxic products is partly of a local and 
partly of a general nature. The foimer, the local effects, are characterized by the pro- 
duction of purulent in/lam motions and exudates , or by the formation of specifically 
inilanunutoiy pi ol iterations developing from eellular tissue, “ the infectious granula- 
tion turnouts." We are justified in assuming now that the reactive inflammation is 
due to the ehemieal action of the bacteria, in that, by this method, white blood cells , 
and especially the pol t \ liuclcui leucocytes, which possess motility, wander into the 
blood stream from the man aw of the hone , accumulate iu the areas in which the 
chemotactic iiritation has occurred, and, as we shall see further on, counteract the 
infectious irritant. The general lwictei inlog i cal actions are those of intoxication of 
the organism by the poisonous products of bacteria, and this show's itself in certain 
more or less common lesultant phenomena of the infection: Parenchymatous changes, 
especially degeneration of the cell piotoplasm of the internal organs, fever, irritative 
or paralytic phenomena in the nervous system, greater decomposition of albumin and, 
as the result of the latter, increased excretion of nitrogen, and especially also of the 
excretion of hydrated albumin bodies, the albumoses. 

The Nature of the Toxines. — A great many of the effects of the infections may 
bo looked upon, finally, as the result of the products of sect et ion furnished by the 
pathogenic miciu-orgaiiisms, and they are designated as “toxines.” These show 
themsehes to lie very labile substances, the chemical composition of wdiich is by no 
means definitely delei mined as yet: tlieir peculiar action may at present only be sur- 
mised from their biological piopcitics. Apart from the general toxic effects which 
have already been alluded to, the toxines possess the property of producing in the 
organism specific " anhtoxincs" by which they differ vastly from other chemical poi- 
sons. The property of the production of such anti-bodies belongs, besides to the bac- 
terial, only to ccitain animal (snake poison), and also to some vegetable, toxines 
(abrin, ricin), but, besides, as latest developments have shown, also to other mate- 
rials W'hicli are not poisons at all but are food products. In contrast to other, chem- 
ical substances, the toxines which reach the laxly do not at once show their toxic prop- 
erty, but only after a period of latency of the poison, the incubation period , has pre- 
cedent, which, even, by a \ery considerable increase of the dose of the toxine, cannot 
be abolished. As in the course of the individual infections or intoxications certain 
cell areas of the body are eleetively damaged, it must be assumed that the protoplasm 
of certain cells show's a greater affinity for the poison and w'ith those forms a definite 
chemical combination. 

Ehrlich’s Theory. — In what manner this occurs is only a subject of hypothesis. 
The most likely theory, because it can be best combined with known observations, is 
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the view of P. Ehrlich, which must be explained in its principal points as it prom- 
ises to be of essential importance for the entire subject of bacteriological action, 
of the doctrines of immunity and nutrition. As a fundamental principle of the 
action of the toxine, a firm chemical combination of the toxinc molecule with the 
jiroto plasm molecule of certain cell areas must be assumed. In this respect the tox- 
ines would resemble the food products “ capable of assimilation,” i. e., those which 
also combine permanently with protoplasm, whereas the action of other chemical 
substances in the organism, for example the alkaloids, docs not depend on a firm, 
but on a transitory, loose combination of the chemical substances with the proto- 
plasm ( formation of salts, etc. ) . The property of the ( food material and ) toxines, to 
form a permanent combination with the protoplasm, according to Ehrlich’s view, 
depends upon a peculiar grouping of the atoms of the toxine molecule, in that they 
contain a chemical group, the “ haptophorous ,” by which they become firmly anchored 
with the corresponding haptophorous side chains of the protoplasm molecule, the 
11 receptors .” Presuming that such receptors for the detention of the special toxines 
are not present in the laxly, or that they are limited to certain tissues, the natural 
immunity of some species of animals towards some toxines as well as the specific 
action upon certuin organs could be explained. As, further, the occupation of the 
receptors by the haptophorous group of toxine molecules, according to general bio- 
logical laws, causes a substitute formation, even a surplus quantity, of newly formed 
receptors, this amount may become so considerable from the great quantity of toxines 
which arc supci added that the superfluous receptors are thrown oiF and thus reach 
the circulation. Thus the blood contains substances, the antitoxincs , which cause 
a union ot the haptophorous group of toxine molecules and the formation of chemical 
substances which are indillerent combinations as far as the organism is concerned; 
the antitoxincs are, therefore, able to arrest the toxines in the blood and to keep 
the toxines from the receptor-currying cells and, therefore, fiom the cells exposed to 
the poison. 

These assumptions, however, are insufficient satisfactorily to explain the very 
complicated question regarding the nature and action of the toxines. Ehrlich further 
postulates, besides the existence of a haptophorous group, a second group, “the tox- 
o photons in the toxine molecule, which has a toxic action upon the protoplasm of 
the cells only after the combination of the toxine by the haptophorous group has 
taken place, which, in the special instance, does not occur at the same time, which 
would partly explain the difference of the duration of the incubation stage. .Besides 
the toxines, certain naturally or artificially attenuated toxine modifications have 
become known, “ the to cones'' and the noil-poisonous modifications, “ the toxoides .” 
Both substances aic capable of forming a combination with the specific anti-hodics, 
thercfoie they possess the same haptophoious group as the toxines, whereas the tox- 
ophorous group is more feebly developed or entirely absent. By a plentiful adminis- 
tration of the latter, wc are able, in keeping with the presence of the haptophorous 
group in their atomic arrangement, to produce, by means of the toxones or toxoides, 
antitoxincs, with this advantage that by this means benign substances are utilized 
for immunization purposes. 

Preventive Measures against Infection — Immunity and Immunization. — The 
intensity of the action of the bacteria and their toxic products upon the infected 
organism depends upon the virulence and quantity of the bacteria which ore active, 
and, above all, upon the reaction of the infected organism and in how far it is capable 
of protecting itself from the pernicious action of the bacteria. In this regard the 
body lias control of a number of protective expedients, the knowledge of which is of 
great importance to the physician, ns their, observations may open up entirely new 
roads both regarding the diagnosis and treatment. We must, therefore, concern our- 
selves somewhat minutely with this condition. 

The intact normal human organism shows a certain resistance to the entrance of 
micro-organisms into the body , in that the skin and mucous membranes form quite 
an opposing wall to their invasion, so that, as a rule, a small loss of substance is 
necessary to form a flaw for the entrance of the bacteria. The secretions of the 
mucous membranes, the saliva, mucus, gastric juice, etc., retard the development of 
bacteria. A certain obstacle, more or less difficult to overcome, is also formed by the 
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lymph glands, as the bacteria in their migration encounter a retention here which 
is of a permanent or temporary nature. The surface of certain organs, on the other 
hand, is less resistant, such as that of the tonsils, the bowel and the alveoli of the 
lung. 

Of more importance than the above-mentioned guards are those which are con- 
tained in the body to prevent infection, natural immunity, and also after infection 
lias taken place, the operation of certain factors which act as a defence . 

Natural Resistance 

f. Regarding natural immunity or, a better term, “natural resistance .” it is gen- 
erally acknowledged that some individuals are less susceptible, i. e., are more able to 
resist, than others. The reason of this greater resistance may be looked for in the 
fact that such organisms are capable of preventing the action of pathogenic bacteria 
by a more developed condition of the natural protective arrangements. These, pri- 
marily, are furnished by a more energetic activity of the cells. As we know that the 
cells of the body, especially the leucocytes, have a destructive action upon bacteria, 
and, on the other hand, it has been determined by Buchner, and others, that also the 
fluids of the body that do not contain cells, especially the serum, display the same 
bactericidal property, we may assume that the normal blood contains chemical 
bactericidal substances which are furnnliod by the cells and which Buchner lias char- 
acterized and designated “alexines” 

Alexines. — These are ferment-like bodieR which are distinguished by their labile 
character, easily destroyed by heat (55° C.-00° C.) and, when opposed to bacteria, 
develop a fermentative-soluble action. It may be assumed that, as the result of the 
entrance of bacteria into the body, the leucocytes approach the bacteria by chemo- 
taxis, developing alexines of an increased strength, taking up the bacteria, which are 
destroyed or have at least l>een injured in their powers, and render them innocuous 
( “ phagocytosis ” of Metschnikoff in n modified sense ) . The nature of the action of 
the alexines, as far as I am able to judge, should be conceived, according to the latest 
investigations and according to Ehrlich’s theory, in that the alexines, constituted sim- 
ilarly to the toxines, i. e., with a haptophorous and a toxophorous group, by means 
of the former are enabled to unite with the bacteria receptors, and by the toxopho- 
rous group are capable of disintegrating .the bacteria. Probably thiR simple method 
of influencing bacteria is sufficient in some infections — solely a production of alexines 
increased by the infection, and with this of the natural resistance — to cause a cure 
at once, therefore without the production of specific anti-bodies. This, however, is 
but rarely the case ; as a rule, these simple recuperative factors are not sufficient to 
counteract the infection. In fact, the development of specific protective substances 
is usually necessary after infection has taken place, which render the organism capa- 
ble, not only to overcome the beginning infective process in the body, but also to 
confer immunity, which may be either transitory or permanent (“ acquired immu- 
nity ”), to a new infection of a similar nature. 

IF. Acquired Immunity. — This may be natural by recovery from the special 
infectious disease, or artificial, by inoculation of infective material according to a 
preconceived regular plan. The protective material developed in this manner acts 
partly against the poisons produced by the bacteria, and partly their action is 
opposed also to the living bacteria themselves, hence we must differentiate between a 
towine immunity and a bacterial immunity . 

1. Tozine Immunity. — The protective substance in this cose consists of the anti- 
toxincs which have already been described, i. e., the haptophorous group of receptors 
which are produced in superfluous amount and which arc thrown into the blood cur- 
rent*. Of this variety of antitoxines several have been definitely determined, such as 
the diphtheria and the tetanus antitoxines. The Antitoxines are contained in the 
blood of individuals which have recovered from the infection, and, to a greater 
degree, in the blood of animals that have been treated by diphtheria or by tetanus 
toxineB in such a manner that constantly increased doses of the toxine have been 
administered to them, thus artificially developing larger quantities of antitoxins. 
This antitoxine cbmbine and neutralize the toxine not only in the living body, but 
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also in the test tube, where it may be noted that, upon the mixture of a serum con- 
taining antitoxines with a surely fatal dose of toxine, the action of the latter is 
neutralised. In general the antitoxines act specifically, i. e., tetanus antitoxins acts 
only upon tetanus toxine, etc., the bacteria themselves remain uninfluenced by the 
antitoxines. To Behring belongs the credit of having recognised the origin and 
action of the specific antitoxines and to have utilized them for the specific immuniza- 
tion and the cure of the special affection. 

w 2. Bacterial Immunity. — By this we understand the acquired property of the 
organism to utilize the protective substances against the deleterious effects of tlid 
living pathogenic bacteria. As such we must consider, in the discussion of bacterial 
immunity, bacteriolysines and agglutinincs, 

(a) Bacterloly sines. — Regarding bacterioly sines , it should be mentioned that 
bacteriolytic protective substances are found, for example, in the blood of persons 
who have recovered from an attack of cholera or enteric fever, or in the blood of 
animals which have been artificially treuted with cholera or enteric-fever toxine. 
The action of liacteriolysines, similar to the antitoxines. is specific, so that the immu- 
nized serum of enteric fever only has a bactericidal effect upon typhoid bacilli, etc. 
In what manner this occurs may be controlled step by step according to the process 
of R. Pfeiffer, the discoverer of bacteriolysines, if, for example, immunized cholera 
serum and living cholera vibriones are injected into the peritoneal cavity of a 
guinea-pig, and the changes which occur in the bacteria in the exudate taken from 
the peritoneal cavity are noted from time to time by the microscope. It will be seen 
very readily that the bacteria soon become immobile, swell and degenerate and, 
finally, w r ithin about half an hour, are completely dissolved; the animal remaining 
alive in spite ot the fatal dose. The method by which the bacteriolysines act is diffi- 
cult to understand. In the light of Ehrlich’s theory, the process may be assumed to 
be as follows: 

As the immunized serum containing bacteriolysines, upon heating to 55°-(J0° C., 
becomes inactive, but. on the other hand, upon the addition of small quantities of 
normal serum regains its activity, it may be assumed that the action of the bac- 
teriolvsines is composed of two agencies, namely, of a thermolabile substance and 
that of the actual immune body. Similar to the toxine immunization (see above), 
i. e., in the formation of the antitoxine, it may also depend upon an excessive produc- 
tion and desquamation of protoplasm receptors, which circulate in the blood as 
immune bodies, in the immunization with bacteria. These, however, would differ mate- 
rially from the antitoxines, according to the convincing statements of Ehrlich, in 
that they are supplied with two haptophorous groups (representing one “ambo- 
ceptor”) of which one would chain the corresponding haptophorous group of the 
bacterial protoplasm and the other combine with the thermolabile alexine circulating 
in the blood. Only the latter w'ould be capable of rendering the bacteria inactive by 
its toxophorous group (existing side by side with the haptophorus group). The alex- 
ine, therefore, complements the action of the immune Ixxly, and from this point 
of view may be looked upon as a “ complement ” (Ehrlich) and be so designated. If 
immunized serum is heated to 5 5° C.-(50° C., the eomplement is destroyed, whereas 
the thermostabile immune body itself remains intact, but is now r inactive, as the com- 
plement which has the bactericidal property is absent, and only by the addition of a 
normal serum containing a complement ean the immunized serum again become 
reactive. 

(b) Agglutinincs. — Besides the above-described bacteriolysines in bacterial 
immunization another variety of protective substances is found in the blood serum, 
called the agglutinines ( Gruber ) . Their action consists in the fact that typhoid or 
cholera bacilli, brought in contact with typhoid or cholera serum, causes the bac- 
teria to become immobile, to clump and sink to the bottom, whereupon the fluid 
which was previously cloudy, due to the bacteria, clears again. In general the agglu- 
tinincs act strictly specifically , i. e., typhoid serum only agglutinating typhoid bacilli, 
cholera serum only cholera vibriones. It is evident that this has given us a very 
important aid in differential diagnosis , and, in fact, the agglutination of typhoid 
bacilli (which may be easily noted under the microscope) by the blood of enteric- 
fever patients, the ” Gruber- Widal reaction,” has already found its way into practice 
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and is looked upon os a diagnostic aid of importance. The action of the agglutinines 
is in no direct or indirect relation with the action of the bapteriolysines ; their con- 
stitution, according to Ehrlich, is also different. In contrast to the bacteriolysines, 
the agglutinines are said to belong to the class of receptors which are developed by 
immunization of the blood, which have but one liuptophorous group, but, besides, also 
a toxophorous group, by means of which they are enabled to produce fermentative 
changes in the bacterium which has been chained by the haptophorus group, i. e., 
without the aid of a complement. 

It is obvious from what has been said that the serum itself is not the source of 
the production of these protective substances; they ure rather tli£ product of the 
cell activity of the organism, which, reacting specifically to the toxines of the bac- 
teria, produce protective substances that bind the latter and destroy the bacteria, 
and cause immunization. It appears to me further, to explain the occurrence of 
immunity, that the assumption is necessary or, at leust, the most natural, that, after 
the change of cell activity (differing from the normal) has begun, which is caused 
in the course of an infectious disease to combat the same, these substances are con- 
tinuously produced by the cells either transitorily or permanently — in keeping with 
their tendency of perseverance which has been predicated by me, and which is pecul- 
iar to cell activity in general, as a result of which the cells continue to perform their 
labour, either, as under normal conditions or in the case of immunity, to the profit, 
or, as in the ease of certain diseases of metabolism, diabetes, etc., to the detriment, 
of the organism. 

The effeet of the baeterial activity, which causes disease in the human body, does 
not manifest itself only in those cases in which the patient succumbs, but also in 
those instances in which the subject remains victor in the battle with the exciter 
of infection. Then the most varied anatomical and functional disturbances are noted 
in the body, which arc either more or less common to all infectious diseases, or an 
expression of the specific activity of am individual infective substance. The former 
determine the assumption ot an infectious disease in general, the latter the special 
diagnosis, to the consideration of which we shall now proceed. 


DIAGNOSIS OF INFECTIOUS DISEASES 

Certain infectious diseases show an apparent clinical relationship among 
each other, in so far as the same organs are especially affected. So in the 
“acute exanthemata ” (measles, scarlatina, variola, etc.) an eruption of 
the skin occurs constantly and in a typical manner, which is the most ob- 
vious symptom of the disease and compared to which the other symptoms 
of the morbid process in a clinical respect appear secondary. Further, 
whooping-cough and influenza form a group in which the infection shows 
itself primarily by an affection of the respiratory organs, etc. A grouping 
of the infectious diseases from this standpoint, however, is impossible and 
would not even be correct, because, as a result of the infection, the entire 
body is diseased, and specially localized actions of the poisons in the in- 
dividual infectious diseases and cases are not absolutely constant, and vary 
continuously. Nevertheless, these more or less specific localizations which 
occur in the individual infectious diseases, at least as a rule, are of great 
importance to the examining physician. Their presence gives the diag- 
nosis the first direction, us a rule, and draws narrower limits for the differ- 
ential diagnosis. Therefore, we shall in general conform to this practical 
division principle in the following chapter, but we shall not lay special 
stress upon strictly carrying it out. 
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MEASLES— MORBILLI— RUBEOLA 

^Etiology — Incubation. — Valuable conclusions may rarely be drawn from the 
duration of incubation ns to the diagnosis of measles in the individual case. From a 
great mass of absolutely reliable observations it is determined that the average dura- 
tion of incuhatwn in measles is ten days ; exceptions to this rule are rare, and in the 
individual case, if the source of the infection is known, the duration of inculmtion 
may lx» utilized in the diagnosis. Also of value for the diagnosis are: The marked 
contagiousness and transitory character of the morbilli poison, the fact that the 
tears, the secretion from the nose, the sputum, the serum of measles patients, as the 
results of inoculation have proved beyond doubt, are contagious in the prodromal 
and erupt ire stages , whereas, in the stage of desquamation, the epidermis scales most 
likely are no longer capable of giving rise to the disease in the healthy by transfer- 
ence. The contagious principle, ns is w T ell known, is contained in the air surrounding the 
patients, and may be earned by fomites or a healthy third person, although not as 
frequently as in scarlet fever, the poison of which is less transitory and therefore 
the more closely adheres to clothes, etc. The proof that the individual in whom the 
existence of measles is questionable, has already had measles, as a rule, is against 
the presence of the affection, as a second affection of measles belongs to the rarest 
exceptions (relapses which occur in a brief period after the apparently complete effer- 
vescence of measles must not la* considered) ; it is also against assumption of measles 
that the affected person lias notoriously had no communication with measles patients. 
The simultaneous existence of another infectious disease is no proof that the ex- 
anthem in question does not owe its origin to measles. For enteric fever, scarlatina, 
variola, etc., but, alnivc all, erysipelas ami whooping-cough, have been noted in com- 
bination with measles. All the points mentioned, however, must only eventually be 
used in a subordinate manner as a prop for the diagnosis of measles. 

Prodromal Stage. — After the period of incubation lias run its course, 
and this without symptoms, the prodromal stage . with well-developed phe- 
nomena or symptoms, follows, wlneli, almost without exception, lasts three 
(in inaximo five) days. This sets in witli chilliness or with one decided 
chill, which is followed by fever that rapidly, i. «?., on the first day, reaches 
a height of 102.5° F. to 101° F. On the morning of the second day the tem- 
perature falls to normal and remains normal for the following two days , or 
at least is hut slightly suhfebrile. Towards the end of the prodromal 
stage it rises again, subsequently, as we shall see later on, to reach its 
acme. Simultaneously with the prodromal fever the characteristic phe- 
nomena of measles appear, inflammations of the mucous membrane , espe- 
cially catarrhal affections of the mucous membranes of the respiratory 
tracts and its adnexa. Conjunctiva*, nose, larynx, and bronchial tuljes are 
inflamed; the conjunctiva palpebrarum et bulbi appears reddened, swollen 
(occasionally with marked ohemosis), tears run from the eyes, and the 
eyes are painful ; reflex spasm of the lids and photophobia set in. As a 
result of the inflammation of the nasal mucous membrane there is marked 
secretion; frontal headache and frequently uninterrupted sneezing occur; 
the face is bloated. With this there is cough which occasionally is eroupy 
or appears in paroxysms similar to whooping-cough ; the voice becomes 
hoarse. More rarely is there difficulty of deglutition, with slight enlarge- 
ment of the tonsils and reddening of the pharyn^al mucous membrane, 
initial vomiting and diarrhoea, in children convulsions. The inflammation 
of the mucous membrane of the pharynx and palate shows itself in the 
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form of diffuse reddening in the course of which smpll, lentil-sized, dark 
spots are prominent, the swollen follicles are noted as nodules, the size 
of millet seeds; similar red areas are noted in the prodromal stage, occa- 
sionally, upon the mucous membrane of the larynx. Very early, gen- 
erally upon the first or second day of the prodromal period, we note upon 
the lips and the mucous membrane of the cheeks small, bluish-white spots 
with a narrow, red ring (Koplik’s spots). They are a very constant phe- 
nomenon in the prodromal stage of measles, hence they are of value in 
determining the diagnosis early. The tongue, in contrast to the tongue in 



scarlet fever, in measles does not show characteristic changes : It is coated, 
and somewhat turgescent papilli are noted. In this stage* the skin gen- 
erally is still free from any eruption ; in some cases, on the contrary, espe- 
cially in the second half of the prodromal period, small, punctiform nodules 
appear in the face and at other parts of the body as the commencement of 
the eruption. The small papules arc enlargements at the month of se- 
baceous follicles. In some eases the general health is not affected at all, in 
other cases symptoms may be observed on the first day. 

Stage of Eruption. — The appearance of the stage of eruption on the 
fourth day (from the beginning of the prodromes) is shown by a sudden 
rise of temperature, which, since the second day of the prodromal period, 
has been quite, or nearly, normal. The fever now rapidly reaches 104° F., 
on thf* following day may even rise higher, to 105.5° F., and with this at- 
tains its maximum; it falls at the end of the fifth (or sixth) day. With 
the maximum rise of temperature, at least as a rule, the most marked 
development of the exanthem coincides. The development of the eruption 
occurs in the beginning or the second half of the fourth day of the disease, 
so that at first the face, which is rapidly followed by the neck and back, 
later the body and extremities, is uniformly covered with the eruption of 
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measles; the development of the eruption does not require more than from 
twelve to thirty-six hours. 

The Exanthem of Measles. — The exanthem which is so necessary for 
the diagnosis shows rose-red, more rarely dark-red, smaller or larger 
(averaging one half cm.) somewhat raised macules, which are sharply de- 
marcated from the surroundings and separated from one another. They 
are but rarely confluent so that, with a very plentiful eruption, some areas 
in the skin may appear to be uniformly red. But even then the origin of 
the individual macules may be noted, and, besides the confluent areas, 
other points may be observed which show the usual exanthem. Especially 
characteristic, although not as regularly demonstrable, is the occurrence 
of minute papules which lie in the centre of the macule and are somewhat 
raised over the latter. Upon pressure of the finger the macules disappear 
for a moment unless a capillary haemorrhage has occurred and the case is 
one of so-called haemorrhagic measles. Besides the rare form of haem- 
orrhagic measles, which occurs in debilitated individuals and very, small 
children, with hamiorrhuges of the mucous membranes and internal haem- 
orrhages, and which then runs a severe course, we may differentiate mor- 
hilli laeves, i. e., distinctly isolated, smooth inorbilli macules without dis- 
tinct enlargement of the follicles ; further, papular measles 'if the enlarge- 
ment of the follicles is marked, and vesicular measles (miliares) if the 
latter is caused by a fluid exudate. The diagnosis of these varieties of the 
eruption of measles is not difficult, but it is without clinical value. 

The exanthem and the inflammations of the mucous membrane, besides 
the fever, show the characteristic symptoms of measles. Their ensemble 
entitles the positive diagnosis of morbilli; but the synchronous develop- 
ment of these three phenomena is not absolutely necessary. There are 
positively demonstrated cases of measles without affection of the mucous 
membrane, which, as we shall sec, may be easily confounded with rotheln 
[rubella], and, rice versa, we are compelled to admit a variety of measles 
without eruption, if, during an epidemic of measles, affections of the 
mucous membrane and fever run the same course in apparently healthy 
individuals as in measles, but the exanthem does not occur. The diagnosis 
in such cases, however, is only a probable one; it is somewhat more certain 
If, as has been noted, in eases of “ morbilli sine exanthemate,” later a char- 
acteristic furfuraccous desquamation occurs, or if enlargement of the spleen 
can lie proven. The fever in mild eases may be very slight, it is, however, 
never absent. 

Defervescence — Desquamation. — After the fever and the exanthem have 
reached their maximum on the sixth day of the disease, the temperature 
falls more or less by crisis, so that on ilie seventh or eighth day it is nor- 
mal again. 

During this time the exanthem also begins to fade, at first upon those 
places of the body which were primarily attacked,- therefore, in the face, 
later in the extremities: the pale macules still retain a yellowish pig- 
mentation for some time. The affection of the mucous membrane also 
gradually ceases with the disappearance of the exanthem. With the fall of 
the fever, but generally some days later, the stage of desquamation tiegins : 



866 


INFECTIOUS DISEASES 


The skin commences to separate from those areas in which the eruption was 
formerly situated, in the form of small furfuraceous scales ( d . furfuracea ) ; 
rarely are the scales larger, but they never show such great lamella as in 
scarlatina. The desquamation is most marked and most constant in the 
face, less regular and less marked on other portions of the body; it usually 
lasts several days, rarely a week and longer. The urine in measles shows 
no special changes; occasionally it contains albumin, as in all infectious 
diseases. The marked symptoms of nephritis, however, are quite rare in 
measles. 

Complications. — The above-described, typical course of measles is modi- 
fied partly bv certain anomalies of its course, partly bv complications, the 
knowledge of which is important to the diagnostician. The fever may be 
unusually high and protracted . Even in the prodromal stage the height 
of the temperature, not alone on the first hut also upon the second and 
third days, may be very great ; in other cases the prodromal stage may show 
itself markedly prolonged, with high fever until, finally, an unquestioned 
eruption of measles clears the situation. Unusually lfigh-fevcr ranges occur 
even in the eruptive stage, especially if complications arise during this 
period; but the appearance of the latter may also manifest itself by fever in 
the usually afebrile period of desquamation and during convalescence. 
Marked deviations from the usual fever course undoubtedly call for an 
exact examination of the internal organs in order to determine the com- 
plications which run their course with a rise in temperature. Complica- 
tions are many m measles, and of the most important a few shall be con- 
sidered. 

Occasionally the diagnosis is made difficult in that, simultaneously with 
the eruption of measles or before this appears, other exanthemata appear 
upon the skin. In all stages of measles, from the prodromal period to 
convalescence, erythematu are noted to occur which resemble the eruption 
of scarlet fever. Further, the eruption of the macules of measles may be 
accompanied with the development of herpes, pemphigus, urticaria, or the 
formation of pustules ; relapses of the eruptions of measles have also been 
noted occasionally, so that, after the eruption of measles has occurred ac- 
cording to rule and is in the period of disappearance, another exanthem of 
measles with a new development of fever arises. Of complications on the 
jjart of the mucous membranes may be mentioned: The exaggeration of 
the inflammation of the conjunctiva, of the mucous membrane of the nose 
and pharynx into gangrene, the spread of the inflammation to the cornea, 
iris, and Eustachian tubes (with subsequent otitis media), further, ulcera- 
tions in the larynx and pseudo-croup. Actual diphtheria may complicate 
the morbillous affections of the pharynx and larynx. Whether this group 
of measles is of a diphtheritic or of a non-diphthcritic nature — both varie- 
ties occur — is only determined by the examination of the pseudo-mem- 
branes for the Klehs-Loffler diphtheria bacilli. Especially important are 
the complications on the part of the bronchial tubes. In that the inflam- 
mation attacks the finest bronchi, the development of catarrhal pneumonia 
is very apt to occur, which is the most frequent and most dangerous com- 
plication or sequelu of measles. This develops in the stage of eruption or 
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in the period of desquamation and shows itself by the plentiful loud rales 
and the almost always present bilateral dulness in the lower posterior 
portions of the lungs, as well as by a rise of the temperature, by cyanosis, 
etc. The patient with inouslcs is to be examined daily for this complica- 
tion, as the early knowledge of the onset of catarrhal pneumonia very fre- 
quently determine* a life-saving therapy. Rarer complications, besides those 
already mentioned, are eclamptic attacks, sinus thrombosis, apoplexy, men- 
ingitis, endocarditis and pericarditis. Somewhat more frequent is pleurisy, 
the original anatomical substratum of which is perhaps the macular red- 
dening of the pleura, often observed in eases which have come to autopsy; 
intestinal catarrh has also been noted as a frequent complication. Tt is 
very probable that the mucous membrane of the intestine regularly takes 
part in the inflammation of measles, so that, even in the prodromal period, 
diarrhoea is frequent. It is rare for the catarrh of the intestine to develop 
more marked dimensions and, in that the dejecta become muco-hsemor- 
rhagic, to show a severe character; if this occurs the affection of the bowels 
adds greatly to the lethal outcome of the case. Gastric catarrh is a rare 
complication, as is also arthritis and nephritis , in contrast to scarlet fever, 
the excretion of the poison of the latter through the kidneys giving rise to 
more marked irritation and very generally developing an -inflammatory 
condition. Quite ran 1 , in general, in the course of measles, are the devel- 
opment of parenchyma tons swelling of the liver and marked enlargement 
of the spleen, whereas enlargement of the lymph glands is quite* common. 
In rare cases, finally, septicopyemia appears as a complication. 

Sequels. — As sequel tr remain, on the whole but rarely: Valvular de- 
fects of the heart, prolonged diarrhma, chronic arthritis, affections of the 
ear, especially frequently diseases of the middle ear; further, periostitis of 
the orbits, neuritis, hemiplegia, etc. More important among the sequela 1 
in measles are chronic pulmonary affections which have been frequently 
noted as a direct result of morbilli. Here are to be considered pleural 
exudates which become purulent, chronic pneumonia, and tuberculosis, the 
latter, as it appears, finding a favourable soil to develop in the pulmonary 
tissue affected by measles. The same is true of the infection bv whooping- 
cough, which is not rarely seen to occur immediately after measles. 

Differential Diagnosis. — In by far the majority of cases the diagnosis 
of measles, with the observation of the clinical phenomena just mentioned, 
is not difficult. In some few cases, as I must admit from my own experi- 
ence, the question whether measles or another acute affection is present, is 
very difficult to decide, yes, in some cases only a provisional diagnosis is 
possible. 

Drug Eruptions. — As the eruption of measles represents a form of 
roseolh, exanthemata of roseola of various kinds may be confused with 
measles, especially if the patient is seen for the first time during the erup- 
tive stage of the disease. It is not so easy as may be believed to differen- 
tiate from measles certain eruptions caused by drugs, namely, roseola erup- 
tions after the use of iodine, copaiba, antipyrinc, etc. firave errors some- 
times occur especially if, owing to an acute febrile, not yet diagnosticable 
affection, which may be eventually accompanied with coryza, an antipy- 
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retie was administered at the onset, and now, in consequence of the action 
of the drug, an eruption occurs which is absolutely the same as that of 
measles, and thus a diagnosis which so far had been doubtful appears to 
become clear. In such cases we must note, above all, whether the fever is 
marked especially upon the appearance of the eruption after the action of 
the drug has ceased, whether, besides the exanthem, the ordinary inflam- 
mations of the mucous membranes occur which are common to measles, 
and whether the eruption shows the so important small central papules 
and the typical course which is characteristic of the exanthem of measles. 
But, in spite of all this, for a while the diagnosis may be impossible if 
fever, cough and other symptoms due to another cause are present; but, 
even if the affections of the mucous membranes are absent, it must not be 
forgotten that these are occasionally absent also in morbilli (in those va- 
rieties designated as measles occurring without inflammations of the 
mucous membranes). The eruption due to drugs, although it becomes paler 
relatively quickly after the remedy has been discontinued, similar to the 
condition in measles, is not so typical as the exanthem of measles, and, on 
the other hand, becomes more prominent when the drug is again admin- 
istered. 

Enteric Fever and Typhus Fever. — Roseolar eruptions due to other 
causes than drugs rarely give rise to mistakes: The roseola of enteric 
fever, the eruption of typhus fever, the syphilitic roseola, and, finally, the 
roseola which now and then is seen and is due to anomalies of menstrua- 
tion or to unknown causes, especially in children. The last-named varie- 
ties of roseola are easy to differentiate from measles, as they occur without 
fever and certainly without any affection of the mucous membrane. The 
roseola of syphilis is more apt to be confounded with measles, if it runs 
its course with marked fever (as is occasionally the case). But the impli- 
cation of the mucous membranes of the respiratory tract : Cough, sneezing, 
etc., is absent, although angina may occur. Above all, however, the usu- 
ally dark-red eruption does not disappear rapidly, as is the case in measles, 
and the consideration of the aetiology, and the presence or absence of other 
symptoms depending upon a recently acquired syphilis, direct the diagnosis 
into the right channel. The eruption in enteric fever is rarely so markedly 
developed that it may be confounded with measles; it is more important 
to remember that the roseola of enteric fever occurs only in the middle of 
the second week, the fever, therefore, in the case in question has existed 
for more than three da3 T s. It is true that the eruption in the abortive 
types appears earlier, but we are protected in these forms, as in the com- 
mon forms, of enteric fever bv the relative slowing of the pulse, the extent 
of the enlargement of the spleen, and the absence of mucous-membrane 
affections, especially of the specific injection of the palate, and so* may 
make a differential diagnosis between enteric fever and measles. The con- 
fusion is more likely to occur with typhus fever , as the eruption in both 
diseases may run a similar course and occur from the third to the fifth 
day, and, further, conjunctivitis, coryza and bronchitis may appear in both 
diseases. However, in typhus fever the prodromal fall in temperature does 
not occur, and the fever does not fall on the seventh day, but later, usually 
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not until the ninth to the twelfth day, but here, similar to measles, by 
crisis in the course of two days. In typhus fever the development of the 
eruption in the face compared with the trunk and the extremities is not at 
all marked; further, the change of the eruption from a roseolar form into 
pctechiae, which is the rule in typhus fever, is very exceptional in measles, 
and just so is the enlargement of the spleen marked, easily demonstrable, 
in exanthematous typhus, in contrast to measles. The enlargement of the 
spleen in typhus fever occurs in throe quarters of the cases. 

Variola. — A confusion of measles with variola at first sight appears to 
be impossible. Nevertheless, both diseases have some points in common in 
their development. In variola as in measles the appearance of the erup- 
tion occurs upon the fourth day; in both prodromal erythemata occur, and, 
besides, the eruption of small-pox in its onset is constantly morbilliform, 
i. e., it occurs in the form of small, red, slightly raised macules, so that 
in this stage of the two diseases a wrong diagnosis in either direction is 
possible. But this- is prevented by the observation of the prodromal fever, 
which, in the case of small-pox, rises continuously from the first to the 
third day, to drop to normal with the appearance of the eruption, i. e., 
under all circumstamt's, therefore, an entirely opposite condition to the 
fever of ntorbilli. The other phenomena of the prodromal period arc also 
different in both affections; in small-pox gastric symptoms and pains in 
the small of the back, which do not occur in the prodromal period of 
measles are prominent, whereas the affections of the mucous membranes: 
Angina, coryza and others, are rare and subordinate, if they occur at all, in 
small-pox. With the development of the vesicles of small-pox and pus- 
tules, therefore from the sixth day on, all doubts must vanish. 

Scarlatina. — More frequently than to decide between small-pox and 
measles are we called upon to make a differential diagnosis between scar- 
latina and measles. As there are eruptions of scarlatina which do not, as 
is usual, become diffuse hut occur in the form of discrete roseola or of 
papules, and, rice versa,, also confluent measles occur, it is easily under- 
stood that the differentiation between the exanthem of measles and scar- 
let fever may, even to the expert, give rise to great, yes, insurmountable, 
difficulties. In the differential diagnosis in such eases it should be noted 
that the exanthem of measles occurs first in the face and is here especially 
markedly developed, whereas the neck and chest are first affected in scar- 
latina, and the face, under all circumstances, shows less eruption, espe- 
cially the region about the mouth is particularly free. Further points for 
the diagnosis are given by the period of eruption of the exanthem, which, 
in the case of measles, is on the fourth day, in the case of scarlet fever as 
early as the first or, latest, upon the second day ; further, the peculiarity 
of the prodromes: The initial vomiting and the severe angina in scarlet 
fever, the inflammation of the mucous membranes of the respiratory tract 
in measles, the fever which, in scarlatina, does not show the prodromal 
defervescence characteristic of measles, and even later is different in both 
affections. Finally, the tongue also assists in making the differential diag- 
nosis : In the case of meaBles it has no characteristic appearance, whereas, 
in scarlatina, after a few days the tongue shows the characteristic and well- 
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known "raspberry” appearance. A complete cliff crentio-diagnostic con- 
ception between measles and scarlet fever can only be given after we have 
carefully considered the diagnosis of scarlet fever. 

Botheln. — The oxanthem of rotheln is so like that of measles that a 
differentiation of both diseases from the appearance of the eruption is 
frequently impossible. It is true, the macules of rotheln are smaller, less 
serrated and arc not as red as the macules of measles, but these differences 
arc not prominent enough to allow us to determine between the two erup- 
tions. The first appearance of the exanthem in the face, and the ensemble 
of the prodromal phenomena, viz., cough, hoarseness, sneezing, photo- 
phobia, etc., is the same in both affections when they are mild. But the 
duration of the prodromes in rotheln is much briefer, rarely lasting over 
a day, the general health is scarcely affected, and the temperature is but 
slightly , if at all , raised . As in all affections which are to be considered 
in the differential diagnosis, in doubtful rotheln the fact that the patient 
had a former attack of measles, in which case almost always an immunity 
is acquired, points against a new infection by measles. Also the fact that 
an epidemic of one or the other infectious ’disease is present at the time, 
may be used in the diagnosis. 

Influenza. — This is especially the case in ail epidemic of influenza , which 
affection appears with the phenomena of the prodromal stage of measles. 
Only the appearance of the eruption will allow us to make the differential 
diagnosis in this instance; in the first three days the small papular red- 
dening of the pharyngeal mucous membrane may occasionally lx* of value 
and point to the diagnosis of measles against that of influenza. 

How different would the case stand in those frequent eases in which other affec- 
tions so closely simulate measles, if it were possible to find the micro-organism which 
is specific of this affection ! Hut, as it appears, up till now this micro-organism has 
not been definitely determined. 

SCARLET FEVER, SCARLATINA 

.SStiology. — Scarlet fever is a contagious, infectious disease (from person to 
person) the poison of which reproduces itself in the liody affected by scarlatina. 
The tenacity of the scarlet- fever poison is acknowledged to be very great ; it adheres 
to clothes, undergarments, to all objects in the surroundings of the patient and is 
said to be found also in the secretions, especially in the mucus of the mouth and 
pharynx and, as is well known, in the exhalations of scarlatina patients. The con- 
tagion occurs by contact with these effects or by the presence in the room in which a 
scarlet-fever patient has been, or in which he is still present, or, finally, through a 
third person, who himself may remain unaffected. If the poison lias found access to 
the body, it circulates in the blood, which, if transferred, produces scarlatina. I 
was affected by scarlet fever after I had injured my finger at the autopsy of a Bcar- 
let-fever subject. The eruption of the exanthem curiously took its course from the 
point # of inoculation, which may probably be explained in that the poison during the 
incubation period ripened at the point of infection before it was distributed to the 
rest of the body. Contagion may occur at any stage of the disease, most easily, as 
it appears , in the period of incubation , but the possibility of transference during the 
period of desquamation, which formerly was supposed to be the most dangerous time 
and by many physicians to-day is regarded as the most favourable period for con- 
tagion, cannot well be disputed. 

Xnoubation.— The period of incubation varies; as a rule, it is from four to 
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seven days, therefore, on an average one half the lime of Ike period of incubation in 
measles. This may be adhered to in the diognoHia, in deciding whether scarlatina is 
due to this or that source, but it must not be forgotten that we are dealing with an 
average number, that many exceptions occur in which a shorter or longer period of 
incubation than five days must be accepted (half a day to three weeks). In my 
opinion, these exceptions to the rule are due principally to individual susceptibility 
to the scarlatina infection. The above-quoted example, concerning my own person, is 
very instructive in this respect. 1 must have had a very slight predisposition to 
scarlatina, was neither affected as a child by scarlutina when my own relatives 
were affected, nor even later when treating scarlet-fever patients. One day 1 wounded 
the index finger of my left hand in an autopsy of a scarlet- fever subject; the post 
mortem was held upon a person who hud gone through an unusually severe course of 
scarlet fever. On the seventh day after the lesion, the badly healed wound l>egan to 
pain; only at the lx»ginning of the tenth day malaise and angina occurred; on the 
eleventh day vomiting and marked fever, and towards the end of the eleventh day a 
scarlet-fever eruption that, contrary to the usual course, first showed itself at the 
point of inoculation, following the lymph channels of the left arm upward in the 
form of a broad red band, then rapidly diffused over the rest of the body. The 
course of the scarlatina was a medium severe one; desquamation also hpgnn on the 
left arm. Although this case was a pretty clear evidence of inoculated scarlatina, I 
do not think it right, upon the basis of this cxpeiienee, to accept the twelve to four- 
teen days* period of incubation w'liich is named by some authors as the average 
period of incubation. This is contradicted by evidence just ns conclusive from the 
greatest majority of physicians that, the period of incubation is not longer, but, as a 
rule, shorter, than a week. From flip example above quoted, according to my opin- 
ion, only this much may be assumed with a certain degiee of likelihood, that a per- 
son who is not susceptible in the ordinary form to scarlet- fever infection cannot with- 
stand the directly inoculated scarlatinal poison, but, nevertheless, show's his indi- 
vidual, greater power of resistance in that it requires a longer time for the poison 
to produce the symptoms of the disease, and that, possibly for the same reason, the 
poison of a very severe ease of scarlet fever, even after the direct inoculation, is 
only capable of producing n relatively mihl grade of scarlet fever. I must insist upon 
this, as from other sources observations hate been reported which show particularly 
a very short period of incubation, one to four days, in eases in which the scarlet-fever 
infection occurred in persons with open wounds. 

Relapses and even two, yes, four attacks of scarlet fever oceur ; they are, how- 
ever, as in the case of measles, under all circumstances rare; in the greatest majority 
of cases one uttaek of searlntina confers immunity for the rest of life. The briefly 
sketched axiological conditions must be taken into consideration in the diagnosis of 
scarlet fever. Decisive for the diagnosis, however, is only the observation of the 
entire symptom-complex of the disease, in which the exanthein is the most important, 
if not the only, factor from which the diagnosis may be made. 

Prodromal Stage. — The period of incubation, as already remarked, runs 
its course in from four to seven days, without symptoms or, at most, with 
mild malaise, and now the prodromal stage follows. This is ushered in 
by rapidly rising fever, usually accompanied with a chill, with symptoms 
of cerebral irritation, decided headache, fainting sensations, convulsions 
(in children), and vomiting. The last-named symptom is diagnostically 
important as an initial symptom of scarlet fever, as it occurs in no other 
infectious disease (pneumonia of children excepted) so frequently as in 
scarlatina. The most characteristic symptom, which is usually first noted 
by the patient, is angina, the objective substratum of which is shown by a 
reddening of the pharynx, of the tonsils, and of the uvula, which is com- 
bined with an enlargement of the lymph glands behind the angle of the 
jaw. 
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Course of the Fever. — The fever in the prodromal stage is not charac- 
teristic. As a rule, it is high from the first day bf the disease, between 
103° F. and 104° F., rising upon the second day with the appearance of the 
eruption to 105° F. or over. It remains at this height, with slight remis- 
sions, for several days, to decline gradually, i. e., less critically than in the 
case of measles. There arc many deviations from this the usual course of 
fever in all stageH of scarlatina : Scarcely rising above the normal, yes, in 
exceptional cases even being afebrile in the prodromal period, marked re- 
missions on the second day, critical defervescence towards the end of the 



first week, etc. Nevertheless; it is well in the diagnosis to fhink of the 
average fever-curve of scarlatina, and carefully to observe deviation, i. c., 
only then to be satisfied when the most careful examination of the patient 
reveals no reason for the abnormal behaviour of the fever in the given case. 

Stage of Eruption — Eruption. — The same as the duration of the period 
of incubation in scarlatina is about half that of measles, this also holds good 
of the prodromal stage. This, as a rule, is not longer than from one to 
two days ; the beginning exanthem is often even noticed in a primary con- 
dition upon the first day of the disease. The eruption of scarlet fever can, 
however, certainly be seen upon the second day. It appears with the 
eruption of numerous macules, varying in size from that of the head of 
a pin to that of a lentil. They are intensely red, first appearing upon the 
neck and chest and are rapidly distributed over the entire body, with the 
exception of certain parts of the face, especially the regions of the mouth 
and chin, which are conspicuous by their pallor as opposed to the rest of 
the face. In the extremities the regions of the joints and especially the ex- 
tensor surfaces are more markedly affected than the rest. These individ- 
ual red points are very close together, so that at least one half of the surface 
of the skin appears to be implicated. Confluence rapidly occurs through 
growth of the individual points : The skin now appears uniformly diffusely 
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red, so that upon careful examination the entire skin appears to be suffused 
with a scarlet-red appearance ; however, dependent upon the amount of the 
eruption, small, pale or more darkly punctated areas may be noted upon 
close inspection ; the skin appears to be slightly infiltrated by oedema. If 
any hard substance, for example, the nail of the finger, be drawn over the 
skin, the redness is replaced for a little while by white over the places that 
have been stroked, a condition, however, which also occurs in other red 
eruptions upon the skin. 

If the exanthem has developed in the above-described manner (scar- 
latina hevigata), it can scarcely be confounded with any other eruption. 
Nevertheless, there occur, though bv no means frequently, deviations from 
the usual appearance of the exanthem which must be known in order to 
avoid errors in diagnosis. 

The exanthem may resemble measles, if it should consist of somewhat larger, 
direct roacolar papules. Confluence occurs in these later, so that they arc of a 
uniform red appearance, and then, in contrast to the usual, punctated-confluent 
exanthem, a macular-confluent redness is seen in which the original roseola may be 
recognised by a darker colour ( scarlatina r ariegata). The roseola of scarlatina is 
differentiated from the macular eruption of measles in that they are less raised, do 
not show, as does the eruption of measles, a small red nodule in the centre, and also 
in that they extremely rarely occur in the face. In some rare cases the (edematous in- 
filtration is limited directly to the discrete areas in which the exanthem appeared pri- 
marily, especially at the mouths of the hair follicles; in this case papules form 
which may be detected by feeling ( scarlatina papulosa) and which, by a circum- 
scribed elevation of the epidermis, may form into vesicles, and so give rise to vesicu- 
lar scarlatina , scarlatina miliaria. This variety is especially seen in skins that per- 
spire freely, and in some epidemics it has been prominent. If the eruption should 
be intensely developed, it may be characterized by the exudation of lnemoglobin and 
take on a livid-violet colour; this is especially the case in the luemorrliagic diathesis, 
in which case, ns with the other acute exanthemata, petechias and greater suffusions 
of blood occur in the subcutaneous cellular tissue ( scarlatina hirmorrhagica) . Fre- 
quently these haemorrhages of the skin are accompanied with internal hemorrhages, 
especially of the nose and of the genital apparatus. Bleeding from the urinary pas- 
sages is also common in these conditions. These cases are almost exclusively of bad 
prognosis. Besides the scarlet-fever eruption we find, as with the cases of measles 
now and then, herpes, urticaria, pemphigus, pustules and other eruptions. 

Full Development of the Eruption. — The maximum development of the 
eruption occurs between the second or fourth days, according to the mild 
or severe character of the case, sometimes earlier, at other times later. 
During this time the development of the other scarlatinal changes occurs, 
primarily of the angina . This is the most important localization of the 
scarlatinal process, because (in contrast to the eruption) it is never entirely 
absent, although the development may vary considerably in the individual 
case. Occasionally, during the height of the eruption, the mucous mem- 
brane of the palate and of the pharynx appears considerably swollen, event- 
ually covered with diphtheritic membranes; occasionally even abscess for- 
mation may take place. With this, a phlegmonous inflammation of the 
region of the neck may develop (angina Ludovici) — all complications to 
which I will refer again later on. With the fully developed eruption or 
somewhat later, usually from the third to the fourth day on, desquamation 
of the coating of the tongue occurs, and now the tongue, which up to this . 
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time has only been red at the point and at the margins, the rest having 
had a grayish-yellow coating, appears intensely red, with markedly raised, 
swollen j hi pill (V ( raspberry longue, cat tongue). Next to the angina, this 
condition of the tongue is especially characteristic in its full development, 
perhaps even pathognomonic; the raspberry tongue lasts for nearly a full 
week. 

The above symptoms, viz., the changed condition of the tongue, the 
angina, the exanthem, and the fever, are sufficient to establish the diag- 
nosis of scarlatina at this stage alone. What else has been noted of the 
symptom-complex belonging to scarlet fever is of a secondary considera- 
tion from a diagnostic standpoint, as important as they may be from a 
prognostie point of view. This refers to the cerebral symptoms: The head- 
ache, the delirium, the somnolence, etc., to the higher pulse frequency 
which, corresponding to the temperature, may be from 120 to 140 and 
over. The slight enlargement of the spleen , which also seems to be pres- 
ent in the severest cases, is likewise of no great diagnostic importance, and 
just so the enlargement of the lymphatic glands of the neck. It is of greater 
importance to know that other lymph glands, such as those in the inguinal 
region, are not infrequently markedly enlarged in the course of the infec- 
tion. Functional murmurs may occur over the heart, the urine may, even 
at this stage, contain albumin, on account of a mild irritation of the kidney 
by the toxines circulating in the blood. 

Defervescence. — After the fully developed exanthem has remained at 
its acme for about one day, the red appearance gradually begins to fade, 
at first in the upper, and then in the lower, parts of the body. The gradual 
disappearance of the exanthem lasts from two to four days, as a rule. The 
other symptoms of scarlatina also gradually disappear with the passing of 
the eruption. Now, at the end of the first week or at the beginning of the 
second, the first signs of desquamation appear which, in contrast to the 
desquamation of measles, occurs in large lamelhe , rarely, and then only 
transitorily, in small flakes. This process may last from four to six weeks, 
occasionally even longer, and may repeat itself in individual areas. 

Polyarthritis; Nephritis. — Polyarthritis with inflammation of the ten- 
don sheaths and nephritis must be looked for during the period of des- 
quamation, morbid phenomena in the course of scarlet fever, which are 
quite evidently due 1 to a specific-irritative action of the infectious toxine. 
The scarlatinal arthritic affections are partly purulent joint inflammations 
in which cocci may be found in the joints, partly inflammatory infections 
of the joints of a more transitory nature. The latter may occur either in 
the large or in the small joints and may disappear after a few hours or 
days, similar to the condition in acute rheumatic fever, without anatomical 
changes being noted in the joint post mortem. Nephritis occurs with a 
very varying frequency in different scarlatinal epidemics. During the first 
nine days it is rare; if albuminuria is noted during this period, it is de- 
pendent upon a mild irritation of the renal tissue which is seen more or 
less frequently in all infectious diseases. On the other hand, a fully de- 
veloped nephritis, with excretion of blood and epithelial casts, is a relatively 
frequent appearance at the end of the second, especially, however, at the 
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third, and, at the latest, at the end of the sixth week, which is usually in 
connection with a more marked excretion of the remainder of the scar- 
latinal toxine which occurs about this time. 

Marked differences between the symptoms of this scarlatinal nephritis 
and an acute nephritis occurring from other causes, do not exist; there are 
to be expected : Diminished amounts of urine, appearance of oedema (a spe- 
cial predisposition of the skin to the condition being brought about by the 
preceding inflammation), mild and severe uraemic symptoms, etc. If the 
nephritis of scarlet fever does not have a lethal outcome, recovery occurs 
in a few weeks. I have rarely noted chronic nephritis resulting from this, 
condition. Scarlatinal nephritis is similar in this respect to the nephritides 
occurring in other infectious diseases, for example, after diphtheria and 
pneumonia, in which I have seen the albuminuria disappear completely even 
after several months. 

Unusual Symptoms of Soarlatina. — The symptoms just described are the 
usual ones in the majority of cases, on the basis of which the diagnosis may 
be made without any difficulty. In some cases, however, unusual phenom- 
ena occur in the course of scarlatina, which complicate the typical picture 
of the affection. These so-called “ complications v of scarlatina may affect 
any of the organs of the body ; they shall be mentioned according to their 
importance and frequency and briefly elucidated. 

Pharyngeal Diphtheria . — Diphtheria of the pharynx in its mild or se- 
vere form, according to the epidemic, belongs to the common phenomena of 
scarlatina. Although scarlatinal diphtheria, as I have previously pointed 
out (see p. 243), according to my opinion, cannot be identified with the 
ordinary diphtheritic infection, i. e., al least in the majority of cases (ex- 
cept actual diphtheria which may occasionally occur as a complication dur- 
ing scarlatina), but must be looked upon as a mixed infection, being iden- 
tical with genuine diphtheria in its gross anatomical appearance ; therefore, 
we need not delay with the description of the membranes. Diphtheria of 
scarlet fever may also, the same as the other form, extend to the nose, the 
larynx and the tympanic cavity, and become especially dangerous in devel- 
oping, secondarily, purulent cocci which subsequently find tlicir way into 
the deeper structures, producing local abscess and gangrene, or which may 
give rise to septic phenomena in the entire organism. Especially danger- 
ous is the distribution of these cocci in developing severe inflammations of 
the cellular tissue of the neck (angina Ludovici), which may be followed 
by gravitation abscesses into the mediastinum, secondary pleurisy, pericar- 
ditis, widely distributed gangrene or erosion of one of the vessels of the 
neck, thus leading to a fatal termination. 

The same as other infectious diseases, so also may scarlatina give rise to 
myocarditis and endocarditis (which see). Many a valve lesion dating 
from early infancy may surely be referred to a previous attack of scar- 
latina. 

Perioarditides are rarer, at least the severe varieties. The other serous mem- 
branes also become the seats of secondary inflammation, probably due to the fact that 
suppurative and pyogenic bacteria more easily And access to the soil prepared by the 
preceding scarlatinal infection. Thus there are found among the scarlatinal compli- 
56 
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cations : Meningitis , pleurisy relatively frequently! mostly purulent, in rare cases also 
peritonitis . The eye is occasionally affected by keratitis, iritis, panophthalmitis, etc. ; 
affections of the ear are very frequent, ranging from a simple catarrhal inflamma- 
tion of the Eustachian tube to a purulent otitis media, by which route meningitis, 
sinus thrombosis, and cerebral abscesses may occur. Severe forms of gastritis and 
enteritis , with heematemesis and enterorrhagia, also occur in the course of scarlet 
fever, sometimes profuse dinri'litra with cholerifonn phenomena or dysenteric dejecta. 
Much more rarely than measles does scarlatina give rise to affections of the air - 
passages . We have already sj>okeii of laryngeal diphtheria; there may also be 
aslcma of the glottis, which especially occurs as the result of an angina Ludovici. 
Marked bronchitis, on the whole, is rare, as are lobular and lobar pneumonias; they 
may be accompanied with anlema of the lungs, gangrene or abscess of the lungs, 
and be complicated by empyema. Finally, the severe inflammations of the genitalia 
must be mentioned, which occasionally show a diphtheritic or gangrenous character. 
Periostitis and ostitis (most frequently of the petrous portion of the temporal 
bone) also occur. 

Should these secondary, purulent processes attain marked development, should 
the organism, in the face of the general invasion of the accompanying micro-organ- 
ism and their products of metabolism, not be capable of producing sufficient uutitox- 
ine to withstand such an onslaught, the clinical picture of septicopyirmia appears in 
the course of scarlatina, due to the secondary purulent inflammations. 

Sequelae. — It is easily understood that, on account of the mass of complications 
from local processes during the scarlatinal process, t% sequehr” take place: Lymph- 
gland enlargements, chronic purulent arthritis, caries, chronic middle-ear disease 
with and without paralysis of the seventh nerve, etc. Especially noteworthy among 
the sequela' of a se\ere attack of scarlatina is the marked general debility or a ham - 
orrhayw diathesis . Similar as subsequent to other infectious diseases, so also in 
scarlatina we may note severe disturbances of the nerrous system: Hyperesthesia 
and anaesthesia, motor palsies, such ns hemiplegia and paraplegia, paralysis of 
peripheral nerves, chorea, hysteria, psychoses, without there being the least possibil- 
ity up to this time to analyze these occurrences in the nervous system in a satisfac- 
tory manner in each individual case. The skin may also for a long time afterward 
show decided feebleness of its structure owing to the effects of the scarlatina: A 
marked tendency to the development of furunculosis, to circumscribed or general 
(edema. This udema of the skin which arises without the presence of a renal 
inflammation is very much rarer than that occurring subsequent to nephritis, and 
the diagnosis of the same is only justified after repeated examinations of the urine 
have demonstrated the total absence of albumin. Finally, the development of tuber- 
culosis may occur after scarlatina, but not nearly as frequently as in the case 
of measles. 

As we review the great mass of symptoms which may arise from the 
scarlatinal process, it would appear that the diagnostician had sufficient cri- 
teria at once, or at least after a longer or shorter observation of the case, 
to detect the disease with great certainty, in fact, the diagnosis of scar- 
latina belongs to the very easiest as soon as the exanthem has developed in 
a characteristic manner, the angina is at least indicated, if, in the second 
half of the first week, the scarlet-fever tongue is noted and the fever runs 
its typical course. If then, in the further course of the affection, the des- 
qdanmtion of large scales appears and, farther on, in the third week a 
nephritis takes place, no other disease but scarlatina can be diagnosticated. 
The greatest majority of eases shows this ensemble more or less well devel- 
oped; in a few cases, however, the diagnosis may be difficult. 

Anomalies in the Course of Scarlatina.— Occasionally the onset of the 
affection appears to occur in a normal manner ; in its further course, how- 
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ever, some few symptoms of scarlatina may develop in an extraordinary 
way, and with great intensity : The fever, the angina, the lymph-gland en- 
largements, which then form abscesses, and are accompanied with a phleg- 
monous inflammation of the cellular tissue of the neck. These anomalies 
in the course of scarlet fever give rise to no great difficulties in diagnosis. 
It is, however, very different if the course of scarlet fever is irregularly 
“abnormal” from the onset. The prodomul phenomena with intense 
throat, nervous, and digestive symptoms may last unusually long, so that 
the exanthem appears not on the first or second, but only on the third or 
fourth, day, or even later. The eruption may exceptionally be limited to 
certain parts of the body, or it may appear in an unusual form, such as 
miliaria, pustules or pemphigus vesicles, and so give rise to difficulties in 
diagnosis. In other cases the exanthem is of so fleeting a nature that the 
patient does not notice it ; and in rare cases the erupt ion may even be absent 
entirely ( scarlatina sine exanthematc) . An angina may then I>e all that 
such a scarlatinal infection produces; and yet, this angina must l>c desig- 
nated as of scarlatinal origin, if it occurs after indubitable contagion from 
scarlet fever. Such cases may also prove themselves to l>e of scarlatinal 
origin in that, in spite of the absent eruption, desquamation or anasarca or 
a scarlatinal tongue appear later. On the other hand, neither the severe 
general affection, nor the high fever, nor an additional nephritis by no 
means prove the scarlatinal origin of such angina, as all these symptoms 
may occur in the course of an angina which is not due to scarlet fever. The 
opposite, scarlatina sine angina, also occurs especially if the eruption is 
but feebly developed. 

It is also claimed that cases have been seen in which angina and eruption were 
absent and scarlatinal infection manifested itself only in nephritis and gastroenter- 
itis! Whether these arc unusual eases of scarlatina cannot he decided until we 
succeed in isolating the toxine of scarlet fever ; until then we must be guarded with our 
opinion in regard to the character of such cases. The same is true of other cusps 
which are also counted as scarlatina, in which, during a scarlatina epidemic, outside 
of very rudimentary local phenomena which, however, as such cannot Ih> with cer- 
tainty declared to he scarlatinal, severe cerebral symptoms are present: Most vio- 
lent headaches, eclamptic attacks, coma, persistent vomiting, excessive febrile tem- 
peratures, in which the patient succumbs with manifestations of collapse on the 
first day of the disease, sometimes even in the course of the first twelve hours. 

It happens in isolated rare cases that articular inflammations, which 
otherwise do not take place until the desquamative period sets in, appear 
during the initial stages of scarlatina, thus producing an unusually morbid 
picture reminding us of acute rheumatism or sepsis. 

Differential Diagnosis. — Of course, it Would be of the greatest importance, in 
order to differentiate scarlet fever from other affections which present similar symp- 
toms, if we would succeed in isolating the toxine of scarlet fever and to determine 
its character. Although researches have been made repeatedly for the bacteria of 
scarlet fever, and either bacilli were found in the blood of scarlatina patients, or 
streptococci were constantly demonstrated in the tonsillar membranes and also in 
the internal organs of patients who died of scarlatina, yet we are not in a position 
to-day to declare a certain kind of bacterium to he the positive generator of scarla- 
tina. Therefore, we are restricted in the differential diagnosis up to the present 
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time solely to utilise the development of certain symptoms in the morbid picture, the 
course of the fever, etc., to differentiate scarlet fever from 'other affections. 

Erythema. — If the eruption of scarlet fever forms a diffuse redness , as 
is usually the case, the confusion with erythema may occur. But in the lat- 
ter the uniform red does not contain those red points with which the scar- 
latinal eruption commences, and which do not blend with the general red 
until it has become very intense. Besides, in erythema the redness recedes 
very rapidly, whereas in scarlatina it persists usually for days; further- 
more, in erythema there are no angina and no swellings of the cervical 
glands. With the appearance of the raspberry tongue later on, every doubt 
regarding the presence of scarlet fever is removed. The fever as a symp- 
tom of differentiation is of less importance, because rises of temperature 
occur also in erythema, and, on the other hand, it may happen that the 
fever may be absent entirely in some cases of scarlatina or be only very in- 
significant; if it adheres to the course typical of scarlatina, of course, the 
differential diagnosis is easy. 

Erysipelas. — It is only possible, upon superficial examination, to con- 
fuse erysipelas with scarlatina, and only when it is a question of a very 
limited eruption of the scarlatinal exanthem. Whereas the punctated ap- 
pearance of the cutaneous redness is in favour of scarlatina, an inflamma- 
tion of the skin which is accompanied with diffuse uniform, but restricted, 
redness, and, above all, the strictly defined demarcation of the red, further- 
more, the slow progress of the inflammatory boundary, as well as the 
oedematous swelling and painfulness of the exterior skin towards pressure, 
are characteristic of erysipelas. 

Heasles. — If the eruption is roseolar or roseolar-confluent, measles and 
such eruptions as have been mentioned in the diagnosis of morbilli are to 
be considered. For purposes of comparison the differential points in both 
diseases have been classified below; it must, however, be mentioned that 
only the average condition of both affections has been taken into consid- 
eration. 

Differential Diagnosis 

MEASLES SCARLATTNA 

Incubation : Duration ten days. Incubation : Duration five days 

( 4 - 7 ). 

Prodromes : duration three days. Prodromes : Duration one day and a 

Affections of the mucous membranes, half. Vomiting, angina, enlargement of 
especially of the respiratory tract the lymphatics of the neck. 

(coryza, conjunctivitis, bronchitis), 

Koplik’s spots upon the mucous mem- 
branes of the cheeks and lips. 

Fever : High upon first day, on the Fever : High from the onset, not 

second and third days of the prodromal falling during the prodromal stage, 
stage decreasing. 

Eruption : In the form of discrete Eruption : Punctated-confluent, first 

roseolas with central nodule, appearing on the neck , back of the neck and chests 
first and uniformly in the face . the face less affected , the region around 

the mouth free from eruption. 

Maximum of the eruption from the Maximum of the exanthem on the 
first to the second day after its appear- second to fourth day of the affection^ 
ance (fifth to sixth day of the disease). decrease lasting two to four days. 
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MEASLES 

Maximum of the temperature on the 
fifth to sixth day of the affection. 

Critical defervescence of the fever, 
so that normal temperature is reached 
from the seventh to the eighth day. 

Tongue not characteristic. 


Desquamation commencing at the 
onset of the second week, in small 
flakes. 

Complications and sequela * — espe- 
cially affecting the respiratory organs 
(catarrhal pneumonia, pleurisy, tuber- 
culosis). 


SCARLATINA 

Maximum temperature from the sec- 
ond day of the disease, lasting several 
days. 

Defervescence by lysis towards the 
end of the first week, so that the tem- 
perature is usually normal towards the 
middle of the second week. 

Tongue from the third to the fourth 
day of the disease red, with swollen pa- 
pilla ( raspberry 'tongue— cat tongue). 

In the second week in large 

LAYERS. 

Appearing in the most varied or- 
gans, especially as pharyngeal diph- 
theria, endocarditis, septicopyemia ; 
late complications : polyarthritis, ne- 
phritis. 


Botheln. — Rothcln must also be considered in a differentio-diagnostic respect. 
The fact that in ruliella the prodromal stage iH merely indicated, the affections of 
the mucous membranes are of an exceedingly mild character, fever is absent, os a 
rule, and the eruption is especially developed in the face, makes the diagnosis of 
rubella (rothcln) certain. In fact, this is an uffection so totally different from 
scarlatina that mistakes are scarcely possible, and the following description of 
rtttheln will elucidate this sufficiently. 


rOtheln, rubella, german measles, french 

MEASLES, EPIDEMIC ROSEOLA 

Even up to the most recent time the character of rothcln as a substantive affec- 
tion has been disputed in that it has been looked upon ns a mild unusual variety of 
measles. Despite the fact that this opinion has always been defended, the majority 
of physicians have reached the conclusion that rtitheln represents a morbus sui 
generis , arising epidemically by contagion, producing only rfitheln, never measles and 
scarlet fever, conveying no protection against the latter affections, but showing an 
immunity against a new affection of rothcln in the individual. The course of the 
disease compared with scarlatina and measles is also entirely different. 

The period of incubation probably lasts twice as long as in the ease of measles, 
i. e., from two to three weeks, being without symptoms ; the first phenomenon noticed 
in the disease is the appearance of the characteristic exanthem, as a rule , icithout 
fever and without prodromal manifestations that are worth considering . At any 
rate, the latter, when they are indicated, cannot last longer than from a few hours 
up to a day; they may then consist in affections of the mucous membranes of an 
exceedingly mild grade; Koplik spots never occur; if they have been noted, it must 
be very exceptional. 

Eruption. — The chief diagnostic characteristic of the disease is the eruption , 
which, similar as in the case of measles, occurs first in the face and also particularly 
about the mouth (in contrast to scarlatina), then extending to the upper extrem- 
ities and, finally, to the lower extremities. * The red macules appear and disappear 
rapidly, a few hours after they have been fully developed; in this manner it may 
occur that the eruption in the face may have already disappeared while the exanthem , 
in the lower extremities is still in its acme, whereas in measles, at the time of the 
full development of the exanthem, it is found to be uniformly distributed over the 
entire body. The eruption is rose-red, round, usually not serrated, and about the 
siae of a lentil, rarely larger or smaller; they show no tendency towards confluence 
and to hemorrhage. The eruption in the case of measles disappears with desquama- 
tion of fine scales, which is not the case in rOtheln; as a rule, there is no itching. 
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Other Symptoms. — The other symptoms which occur besides the eruption are 
diagnostically less important. As has already been indicated, a mild catarrh of the 
mucous membrane of the respiratory tract may occur at the onset. There may also 
be affections of the conjunctiva and of the nasal mucous membrane; further, a par- 
tial reddening of the mucous membrane of the palate is regularly noticed, and 
almost constantly an enlargement of the lymphatic gland, most constantly of those 
lymph glands belonging to the buck of the neck [posterior chain J . The appearance 
of the tongue is not characteristic, the urine extremely rarely contains albumin. 

Of great diagnostic importance is the condition of the temperature in rbtheln. 
In many cases there is absolutely no fever during the entire course of the affection; 
in a smaller number of cuses there is mild fever, from 100° to 101 w F., as a rule only 
in the onset, sometimes during the period of eruption. In keeping with the absence 
of fever (or the appen ranee of very slight fever), as well ns with the fleeting action 
of the infection, the general health of the patient is very slightly disturbed. Compli- 
cations and sequela 1 are absent. On the other hand, relapses occur in rbtheln, in 
which it has been noticed that the relapse is apt to be severer than the original 
attack. 

If the symptoms of the disease arc carefully considered, as well an the fact that 
rbtheln occurs in epidemics independently of measles or scarlet fever, the differential 
diagnosis does not offer any difficulties. Doubts concerning the presence of scarla- 
tina occur only rarely; but the differential diagnosis from measles should also be 
easy, especially if it is noted that a much longer period of incubation and an exceed- 
ingly brief prodromal period exist in the ease of rubella, and that fever is absent. 
The differentiation of rbtheln from other roseola r eruptions should he made in a 
manner similar to that followed in the differential diagnosis of measles (see 
Measles) ; I do not enter upon it here to avoid repetition. Ah the eruption itches 
in some rare cases, it may he confounded with urticaria; but mistakes will not occur 
in this case if the entire, generally typical course of rbtheln is duly considered. 

VARIOLA— -SMALL-POX 

The source of contagion must always be considered in the diagnosis of 
small- pox. 

etiology. — Srnal 1-pox is an exquisitely contagious disease, the infection taking 
place either directly through the contents of the efflorescences of the pox, through the 
scabs and also through the blood (whereas the secretions and excretions of small-pox 
patients — sweat, saliva, fa?c?H, urine, etc. — do not contain the small-pox poison), or 
through the exhalation of small-pox patients, so that a temporary presence near the 
patient, even without contact, is sufficient to acquire variola. The contagiou may 
further he carried by fomites: Garments, letters, etc., and by corpses of those that have 
died of small-pox, as well as by a third person that may have remained perfectly 
well; the feet us in uterine life may be infected through the mother, so that children 
may be born with small-pox or show the remains of an attack. Contagion exists 
during all stages of the disease; it is most pronounced during the stage of erup- 
tion, but it is also marked m the prodromal period ; a transference of the affection 
to healthy persons is possible even in the last days of the period of incubation. 

Xnoubatlon. — After the poison of small-pox has entered a susceptible organism 
it requires from ten to thirteen days until the first symptoms of the disease manifest 
themselves. Almost exclusively does the period of incubation run its course without 
giving rise to symptoms ; only in rare cases are vague symptoms noted of a disturb- 
ance of the general health, pains in the small of the back and symptoms of pharyn- 
gitis, which in the prodromal period become more pronounced, and occasionally show 
themselves even towards the end of the period of incubation. 

Vfcture of the Poison of Small-pox. — The clinical course of the affection com- 
mences with the onset of the prodromal stage, and it is so characteristic that it 
allows a diagnosis of variola to be made with positiveness. We are the more com- 
pelled to observe in the diagnosis primarily the individual peculiarities of the clinical 



VARIOLA— SMALL-POX 


881 


picture, as the nature of the small- pox poison has as yet not been definitely deter- 
mined. It is certainly questionable, according to investigations, whether the cocci 
that have been repeatedly found in the pus of the pustules in variola, may be 
regarded as the specific virus of the affection. The same is also true of the bacilli 
which were on several occasions demonstrated in the contents of the papules occur- 
ring in small-pox and in the vaccine lymph. Of more importance are the findings 
of Cluaroieri, L. Pfeiffer, and others, according to whom certain protozoa {c pi or pries 
varioltr) can las demonstrated in the blood of febrile variola patients, and which, 
later, are noted as small shining bodies in the epithelial cells of the skin at the areas 
of the variola efflorescences ; they showed an increase by division into two parts and 
also possessed slow amccboid movements. It is to be hoped that, if we succeed in 
growing cultures of these protozoa hotter than was possible up to now and in util- 
izing these cultures in experiments upon the living organism, the etiological signifi- 
cance of these cytoryctes regarding the variolous process will become clear. 


Prodromal Stage. — The prodromal stage lasts from two to four days, 
in the majority of cases throe days. It begins with a decided chill, or more 
frequently with several, less marked chills, and wilh this is associated a 
rapid rise in temperature to 102° F. to 104° F. The fever increases dur- 
ing the next few days, with slight morning remissions, so that 105° F. to 
107° F. may be reached upon the evening of the third day. This condition 
is accompanied with a pulse frequency of 120 to 140 beats per minute, 
with marked lassitude, thirst, increased respiration, dyspmea, nausea, and, 
eventually, vomiting; in short, with the symptom-complex which may be 
noted in any severe infectious fever. Somewhat characteristic arc: Intense 
headache with delirium, the latter somewhat resembling that occurring 
from the excessive use of alcohol, ringing in the ears and vertigo, pharyn- 
gitis , transitory motor paralyses, and pain in the limbs, especially, how- 
ever, very troublesome pain in the loins and in the small of the back, which 
in other infectious diseases is never so prominent as is the case in variola. 
The pains in the small of the back are also of prognostic value in so far as, 
the milder they are, the slighter the course of the affection may be expected 
to he. The spleen is said to be enlarged even during this stage; I have not 
paid particular attention to this point and, therefore, can give no opinion 
from my own observations. These pains in the head and back, in contrast 
to the condition in measles, are more prominent in comparison with the 
affections of the mucous membranes (coryza, photophobia, bronchitis) 
which appear towards the second half of the prodromal stage. On the 
other hand, the condition of the skin in the prodromal stage is of great 
diagnostic importance. 

In a certain number of cases — varying in different epidemics as it ap- 
pears — on the second day, less frequently on the first or third, various 
forms of eruption, the so-called " initial exanlhcms” appear. They occur 
in two varieties, either in the form of a diffuse scarlatinal erythema or as 
a roseola resembling measles (“rash”), or as closely crowded petechia*, 
eventually upon an erythematous base. The roseolar exanthem usually ap- 
pears on the second day, first upon the face, later upon the rest of the body, 
especially upon the extremities, and disappears completely in a short while, 
i. e., in about twenty-four hours. This eruption is found almost exclusively 
in mild cases (varioloid), and on this account is of prognostico-diagnostic 
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importance. A more unfavourable prognosis must, be made in the second 
variety of the initial exanthem, the scarlatiniform, hemorrhagic erythema 
in the prodromal period of small-pox , which, as a rule, occurs on the first 
day, is less fleeting and shows distinct localization. Its point of selection is 
the lower abdominal region, reaching from here to the genitalia and to the 
inner surface of the thighs down to the knees, so that Th. Simon, to whom 
we owe most of our knowledge of these prodromal exanthems, has spoken 
of a " thigh triangle,’’ the apex of which is formed by the closed thighs, 
and the base of which corresponds to a line drawn across the abdomen at 
the height of the navel. Another favourite place is the extensor surface of 
the extremities and the axillary space with the adjacent regions of the upper 
arm and chest ("arm-chest triangle”). 

Stage of Eruption — Eruption. — At the end of the third day, or at the 
beginning of the fourth, the specific small-pox eruption appears, causing 
the diagnosis, which had been more or less probable before, to become abso- 
lutely certain. The exantliem occurs in the form of small macules the 
size of a millet-seed, first in the face, upon the forehead, on the nose and 
the hairy skin of the head, etc. ; in a short time, in the course of the fourth 
day, it spreads to the body and, finally, to the extremities. These macules 
become raised on the fifth day and change into conic papules; on the 6ixth 
to the seventh day a vesicle filled with a pale fluid appears at the apex of 
the nodule, and the contents of this vesicle gradually become turbid and 
more purulent upon the eighth to the ninth day ; the form of the pustules 
then becomes globular and shows a depression at its apex (umbilication) . 

If the pustule is pierced by a pointed instrument, it allows its contents to ooze 
out gradually, this is due to the partition-like build of the pustule, which again is 
dependent. upon a flakc-like (necrobiotic) transformation (Weigert) of the cells of 
the rete Malpighi, which lose their nucleus and, being separated by the fluid con- 
tents, form irregularly arranged trabecula-. These connect the floor and top of the 
pustule and, in their further growth, allow the extension of the same more markedly 
towards the periphery than in the centre in which usually the excretory duct of a 
sweat gland is met with. These conic nodules remain solid in_ some few cases, and 
a small vesicle develops only at the top, after the desiccation "of which the papule 
persists ( variola verrucosa ) ; other cases occur in which the originally small pus- 
tules transform into large blebs with sero-purulent contents (variola pemphigosa ) . 

Stage of Suppuration. — The skin in the surrounding of the pustules is 
markedly reddened. It is inflammatorily oedematous. Diffuse oedema oc- 
curs in cases in which the pustules are closer together, so that especially 
the face becomes thick, due to the swelling, is covered with pustules and, 
with overhanging, spongy eyelids and narrowed lid space, and presents a 
terrible appearance. The marked swelling and tension of the skin due to 
th» oedema produces severe pains, especially in places in which the skin is 
normally tense, so especially on the hands. Further, at those areas in which 
the epidermis is thickened by callosities, the accumulation of pus cannot, as 
in other places, bulge hemiBpherically — here the pocks, therefore, are flat, 
with a grayish-yellow centre shining from the depths. 

Kucous-lCembrane Eruption. — Simultaneously with the development of 
the eruption upon the skin, the exanthem also appears upon the mucous 
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membranes. The oral and pharyngeal cavities are primarily and most 
markedly affected by the exanthem, which here at first forms only small 
red macules, then papules and, finally, whitish-gray vesicles that, scarcely 
developed (as the thin epithelial cover rapidly falls off), become ulcers 
which, if confluence of the eruption takes place, may assume larger dimen- 
sions. From the mouth the eruption of the mucous membrane spreads to 
the nose, to the oesophagus, to the larynx and to the trachea, causing sali- 
vation, dysphagia, hoarseness, and cough, eventually perichondritis and 
oedema of the glottis. . If the eruptive process affects the tongue, which is 
by no means always the case, the latter swells to a shapeless, unwieldy 
mass. A formation of pocks occurs also upon the eyelids, and, as the result 
of this, ulcerative conjunctivitis and ectropium may develop; metastatic 
panophthalmitis has also been noted. An eruption of the pocks in the 
neighbourhood of the Eustachian tube and the extension of the inflamma- 
tion to the middle ear will produce dulness of hearing, which may also be 
due to continuance of the process from the skin to the external ear, or to 
propagation of the inflammatory swelling to the drum. At the genitalia 
the eruption may find its way into the vagina; efflorescences of the erup- 
tion may also occur at the urethral opening and at the lowest part of the 
rectum, with troublesome consequences regarding the evacuation of urine 
and faeces. The affections of the mucous membrane occasionally develop 
earlier than the eruption upon the skin, so that sometimes, by a careful, 
early examination as to the appearance of the mucous membranes, impor- 
tant points may be obtained for the diagnosis. 

Stage of Exsiccation. — As has already been mentioned, from the ninth 
day of the disease suppuration in the pock is in its fullest development, 
and the accompanying phenomena which have been described increase more 
and more in intensity. This stage of suppuration lasts about three days, 
and gives place, upon the twelfth day, to a new stage, the exsiccation stage . 
It may be remarked here that it facilitates the description to divide the 
course of small-pox into separate “ stages *' ; in reality there is no marked 
demarcation between them, one stage gradually merging into another with- 
out giving rise to special phenomena. The stage of exsiccation is charac- 
terized in that the pustules which are filled with purulent material be- 
come flat and smaller by resorption or by an exit of their contents. The 
dry pus masses form crusts (stadium “ crustosum ”), which adhere tightly 
to their lower layers and, as they mechanically irritate their surroundings, 
give rise to irresistible itching; the ulcers of the mucous membranes heal 
by a new formation of the epithelium. Under the crusts of the pocks of 
the skin the epidermis regenerates itself from the papilli which have re- 
mained, or, if the purulent process has gone somewhat more deeply and 
the papillary body has been destroyed, a well-developed cicatricial tissue is 
formed. If now the crusts fall off, which usually occurs about the sixteenth 
day of the disease (stadium decrustationis), there remain, in the latter 
case, deep, white, striated scars which the patient usually retains for life. 
The loosening of the crusts is accompanied with falling off of the hair, 
which, however, grows again provided the process has not gone too far or 
too deeply and has thus given rise to the destruction of the hair follicle. 

57 
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The falling off. of the crust requires a longer time, so that, in a medium se- 
vere ease, it takes at least from four to live weeks" before convalescence is 
established. 

Course of the Fever. — We have seen that the fever which ushers in the 
prodromal period may reach 104° R, and upon the second or third day 
may even be higher, reaehing perhaps 108° F. Coincident with the appear - 
ance of the eruption, the temperature falls now, in contrast to all of the 
other eruptive diseases (measles, scarlatina), rapidly to normal or to below 
the normal. In general it may be said that, the more rapidly and com- 
pletely the temperature 
falls when the eruption 
appears, the milder the 
ease. The afebrile period, 
however, only lasts till 
suppuration occurs; now, 
with the eighth or ninth 
day, the temperature rises 
again to 103° F. or 104° 
F., the higher, the more 
marked the purulent con- 
dition of the skill. It 
does not, however, reach 
the high range of the pro- 
dromal period, as a rule. 
Nevertheless, even this 
“ secondary fever ” is ac- 
companied with headache, 
delirium, especially also 
with delirium tremens, 
yes, sometimes even with symptoms of amnesia. The suppuration fever 
falls more or less rapidly to the normal with the appearance of exsiccation 
(twelfth day of the disease). The course of the fever is, as may be noted, a 
very characteristic one; although it may be modified by the severity of the 
affection, yet in the severest as in the mildest cases the general typo of the 
temperature curve may always he observed as being to a certain extent typi- 
cal (see curve, Fig. 75). Mild cases which run an afebrile course (variola 
non-febrilis), with an unquestioned, typical eruption, belong to the greatest 
rarities; vice versa, there are cases of severe, “ confluent” small-pox in 
which the prodromal fewer shows only slight remission at the time of the 
eruption and at once passes into the fever of suppuration. 

Different Varieties of the Course of Small-Fox. — The individual cases 
o£ small-pox show other peculiarities, besides the fever, in regard to the 
severity of the clinical picture. We may differentiate the mildest form by 
the names of the abortive variety and varioloid , the medium severe variety 
as variola , and the more severe form as variola confluens, as variola pus - 
tulosa hemorrhagica, and, finally, the most severe form as purpura vario- 
losa . However, a strict demarcation of the individual varieties from one 
another, upart from the last-named, the most severe form, in which the 
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genesis is by no means cleared up as yet, is impractical ; it is useless, there- 
fore, diagnostically to attempt a definition whether the individual case be- 
longs to this or that group. Nevertheless, the separation of the above- 
named individual varieties from one another has its use, especially in 
regard to prognosis, and for this reason we shall briefly sketch the course 
of the different varieties. 

Abortive Variety. — During an epidemic of small-pox cases are observed in which, 
after infection has taken place, although well -developed prodromal phenomena with 
fever arise, yet the eruption either fails entirely to appear on the fourth day or only 
a few pocks, going through their regular metamorphosis, become visible. In other 
eases the development of the pocks ceases with the papular stage, without giving 
rise to suppuration. It is clear that, without the appearunce of papules or pustules, 
in the so-called febris variolosa sine vacant he mate, the correctness of the diagnosis of 
variola, even if the aetiology be clear, can always be disputed, and that, accordingly, 
the existence of this variety of snml 1-pox, as not demonstrable, can be denied. How- 
ever, it dare not be gainsaid that it would be curious indeed why such abortive 
eases should be absent in u disease like variola, whereas their existence in other 
infectious diseases has been proved to be an absolute fact. 

Varioloid. — Varioloid , since the obligatory introduction of vaccination and revac- 
cination, has Iweome the most frequent form of variola. The clinical picture of 
varioloid is less typical; the prodromal symptoms are sometimes milder than in 
variola vera, occasionally, however, they may be very pronounced, although generally 
of a shorter duration, in spite of the later milder course of the disease. In rare 
eases the fever may be absent in l he prodromal stage, or at least be insignificant; 
on the other hand, it may attain a high range. But then it falls abruptly with the 
eruption and never rises again to a secondary fever, which , if it should be noted at 
all , is at most indicated in varioloid . Especially frequent in the prodromal stage of 
varioloid are the initial exanthems . Cursehniann assumes that the purely ery- 
thematous, resjiectivoly the roscolar, eruptions are almost pathognomonic of vario- 
loid, whereas the petechial (“ triangle of the lower extremity”) point to the devel- 
opment of variola vera. The eruption of the efflorescences of varioloid is sparse ; 
there are but few macules, these occur precipitately and are irregular (occasionally 
not appearing first in the face). The development of the exantlieni in its individual 
stages is less complete, the contents of the pustules is more sero-purulent, the sup- 
puration is of a briefer duration so that exsiccation may eventually occur as early 
as on the eighth day; the affections of the mucous membrane also are much milder 
than in variola vera. 

Variola Vera. — The picture which has been previously described of the eourse 
of small-pox conforms to so-called variola vera. Tt only remains for me to describe 
two varieties of variola vera, which, although unnecessarily, are diagnosticated and 
described as separate forms: The conlluent and the haemorrhagic forms. 

Variola Confluens. — The erupted pocks from their onset are extraordinarily 
close together; the pustules which form from the papules are found on this account 
to merge into each other, so that the epidermis, while forming large vesicles filled 
with a purulo-serous fluid, is detached over large areas of the skin. This is espe- 
cially noted on the hands and even more so in the face, which in this manner 
appears as if covered by a grayish-yellow " parchment mask ” and is fearfully dis- 
torted, especially on account of the confluent pocks giving rise to great (edema. 
The mucous membranes show conditions similar to those of the skin. In fact, the 
highest grade of the development of the pocks may occur here, combined with diph- 
theritic ulceration, with glossitis variolosa, perichondritis, etc. The temperature, 
which in the prodromal stage is from 105° F. to 107.0° F., remains high in spite 
of the eruption appearing, or a remission to normal may occur which, however, is 
very transitory. Serious complications are very common in confluent small-pox; 
gangrene, nephritis, pneumonia, pleurisy, etc., may occur. Death may be due to 
these complications, or may take place after the clinical picture of pyemia has 
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been noted (the pyamia in this case is due to suppuration which, later on, ocean 
in the deeper layers of the cutaneous tissues) ; recovery is* rare. 

Variola Hemorrhagica — Variola pustuloaa Kwmorrhagica. — This variety is 
characterized in that a varying number of the pocks, at the onset of their develop- 
ment or after they have become pustular, show their contents to be bloody, usually 
at first in the lower extremities. Hiemorrhagic efflorescences also form upon the 
mucous membranes, and to this are added haemorrhages from the gums, the nose and 
the respiratory passages, as well as from various internal organs: The stomach, the 
bowels, and especially frequently from the uterus, and from the pelvis of the kidney. 
In keeping with these debilitating blood losses there are: A temperature course with 
a tendency to collapse, cardiac weakness, and an abnormal frequency of the pulse; 
recovery is even rarer than in the case of confluent variola. If the tendency to 
hiemorrhage occurs as early as at the beginning or at the end of the prodromal 
stage, before the development of the eruption has taken place, this variety, the 
severest of all, is usually designated by a special name, purpura variolosa. 

Purpura Variolosa. — On the first day of the disease or at the beginning of the 
second, an intense prodromal exanthem occurs which at first is not suspicious, but 
which rapidly becomes luemorrhagic and no longer disappears upon pressure of the 
finger. These haemorrhages form small macules upon the extremities, and confluent 
suggilations upon the body, so that *he latter shows a blue-black surface. This 
condition is accompanied with severe angina with a “ diphtheritic ” histolysis, with 
haemorrhages from the gums, haemoptysis and hamat emesis, and also with profuse 
metrorrhagia; fwccs and urine are discoloured by blood. Death occurs rapidly 
upon the fourth or fifth day of the disease, with the signs of collapse, which also 
manifests itself by a relatively low temperature even before a pustule has appeared. 
Occasionally some few haemorrhagic pocks may form, showing plainly that this pur- 
pura variolosa belongs to the small-pox process. In other cases, in which this diag- 
nostic mark is absent from the clinical picture, the recognition of the disease must 
depend upon (etiological data and upon the circumstance that small-pox is prevalent 
in the community at the time, that the malady began with fever, with intense pains 
in the head and small of the back, and with uninterrupted vomiting. Such diagnoses 
will always remain probable ones, if we mean to be thoroughly critical, but they 
equal many other diagnoses as to 11 certainty.” 

Complications and Sequels. — That a malady like small-pox, in which the morbid 
process is so far-reaching and in which the deeper structures are so frequently 
involved, gives rise to many complications and sequela \ is self-evident. 

Of the complications , in bo far as they have not already been dwelt upon in the 
previous description of the disease, only the most important are to be mentioned. 
As in all other infectious diseases in which the respiratory organs are affected, so 
also in small-pox we note the occurrence of catarrhal pneumonia, and, as it seems, 
a tendency to tuberculosis, as well as pleurisy, mostly with a purulent exudate ; fur- 
ther, serous or sero-puruicnt arthritic inflammations, in part with persisting anky- 
losis, parotitis either of a benign, or of a septico-metastatic, nature; more rarely 
pericarditis, endocarditis and myocarditis. Orchitis has lately been very frequently 
noted as a complication of small-pox, and, finally, also various kinds of disturbances 
on the part of the nervous system . The occurrence of delirium, and especially of 
delirium tremens, has been previously mentioned; various forms of mania may also 
be sequels of- the variolous process, as well as meningitis and encephalitis ; relatively 
less frequent than the last-named complications are the affections of the spinal cord 
as a result of small-pox, such as myelitis (disseminata) with paraplegia and espe- 
cially ataxia (Westphal), acute ascending paralysis (Leyden); variola is followed, 
furthermore, by neuritis, peripheral paralyses, especially of the muscles of the palate, 
similar to diphtheritic paralyses. The occurrence of neuro-retinitis variolosa, besides 
the already mentioned complications on the part of the eye, should also be enumer- 
ated, and it must again be emphasized how very frequently the organ of hearing 
shows anatomical changes in the course of small-pox, so that permanent difficulty of 
hearing or complete deafness may often remain after recovery from variola. 

Albuminuria is found in the severe cases both in the prodromal stage and in the 
further course of the affection; however, a severe acute nephritis with the appear* 
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ante of blood and easts is by no means a frequent complication of variola, and even 
leas frequently is a chronic nephritis noted as a result of small-pox. The other 
changes in the composition of the urine which occur in the course of the dinnans 
are of an indifferent nature and as yet of no importance in the diagnosis. 


^Differential Diagnosis. — To confound variola in the stage of suppura- 
tion which has run its usual course with any other affection is absolutely 
impossible. This is, however, only true of the cases that run the regular 
course ; as soon as variola appears in an atypical form, great difficulties re- 
garding the diagnosis may arise. 

As long as no eruption has made its appearance (therefore, during the 
first three days), the diagnosis is always questionable; and yet, in the inter- 
est of prophylaxis it would be of the greatest importance to be able to 
diagnosticate variola with certainty particularly in this stage, as it cannot 
be questioned that the transference of the disease to others is possible as 
early as in the prodromal stage. The abrupt rise of the temperature, with 
chills or with a decided chill, in the midst of complete health, and, further, 
the severe disturbance of the general health upon the first day, without 
special implication of any of the organs of the body, prove at once that an 
infectious disease has attacked the organism. But which infectious disease 
is present cannot be decided from the negative objective findings. I be- 
lieve that it is theoretically and practically incorrect, if this condition is 
present, to review the various infectious diseases, miliary tuberculosis, en- 
teric fever, etc., from a differentio-diagnostic standpoint. In practice we 
must say “non liquet” in such cases and — wait. It is suspicious, it is 
true, if severe lumbar pains are present as early as on the first day, espe- 
cially if an epidemic of small-pox prevails at this time, as lumbar pains, 
with perhaps t£e exception of epidemic cercbro-spinal fever, are not so 
prominent in other infectious diseases as they are in variola. But if this 
condition is supervened by a prodromal exanthem, especially if it be pe- 
techial and in the form of a femoral triangle, the diagnosis of small-pox is 
as good as certain. The development of an erythematous-roseolar pro- 
dromal exanthem on the second day is not calculated to give the diagnosis 
a firmer support, as the question may arise whether measles or scarlatina 
may be present. In fact, the regular eruption of scarlet fever occurs 
already on the second day; but in measles, too, we sometimes note small 
maculo-papular exanthems as early as in the prodromal period, viz., on the 
second or third day. Naturally, the presen'ee of affections of the mucous 
membrane (angina, photophobia, coryza, etc.) is more in favour of scar- 
latina or measles; but mild symptoms of an implication of the mucous 
membrane, especially pharyngitis, occur also in small-pox as early as in 
this period of the disease, i. e., at the end of the prodromal stage. How- 
ever, one symptom of the prodromal period of measles is regularly absent 
in small-pox, namely the prodromal fall of temperature; on the contrary, 
the temperature rises more and more on the second and third days in the 
case of variola, only to fall with the appearance of the eruption ; if, there- 
fore, a fall in temperature is absent during the second half of the pro- 
dromal stage, this decidedly points to small-pox. It is in favour of scar- 
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latina and against small-pox if the temperature should reach its fastigium 
with the appearance of the exanthem, and remain there. 

If the eruption of small-pox has appeared (on the fourth day), the cir- 
cle of the differential diagnosis is narrow enough so long as the exanthem 
is maculo-papular. Now, small-pox may only be confused with measles or, 
eventually, with typhus fever. Measles and small-pox have a prodromal 
period that is almost equal ; in both the eruption appears first in the face 
and during this time has about the same appearance. As in the prodromal 
period, so also in this first stage of the eruption, the condition of the fever 
is a valuable differentio-diagnostic aid. In the case of measles the tem- 
perature , which has fallen in the second half of the prodromal period , again 
rises rapidly with the eruption of the exanthem; in the case of small-pox , 
on the contrary , the course of the temperature is just the opposite, as the 
fever falls with the appearance of the eruption. This latter condition of 
the fever also differentiates small-pox in the eruptive stage from typhus 
fever, in which disease, as in measles and in small-pox, the roseolar exan- 
them may also appear already on the fourth day, and among the initial 
symptoms of which the lumbar pains, which generally point to small-pox, 
may eventually be more prominent. 

After suppuration of the exanthem has occurred, the diagnosis gains 
more and more in certainty. It is scarcely possible to confuse small-pox 
in this stage with other pustular exanthems, especially not if the entire 
course of the disease is considered. Pustular eruptions due to drugs, such 
as croton oil, antimony salve, etc., are never so uniformly distributed over 
the body as in the case of variola, and usually also in varioloid, and, in con- 
trast to the condition in small-pox, the suppurative stage is without fever. 
The fever is also usually absent in impetiginous skin eruptions, in pustular 
syphilis, etc., in which, besides, the course is much slower, so that these 
pustules only at the first sight of patients covered with them can be con- 
sidered to be caused by variola. A mistake is much more likely to happen 
if pock-like eruptions occur in the course of another infectious disease, as 
is the case in glanders and in septicopyemia. If the source of the septic 
infection cannot be discerned (cryptogcnetic variety of septicopyacmia), 
the severe constitutional disturbances of the patient may give rise to doubt 
as to whether we are not dealing with a case of small-pox in such an in- 
stance. It is in favour of septicopyemia that at this time no small-pox is 
known to be present in the locality, that the curve of the fever shows 
marked remissions and exacerbations, that chills occur during the course 
of the fever, that endocarditis, osteomyelitis, joint inflammations and 
ecchymoses of the eye-ground are demonstrable; all these symptoms do not 
occur at all, or at least are very rare, in small-pox. In glanders there are 
always larger infiltrations, besides the pustules. 

If the exanthem of small-pox is absent during the entire course of the 
disease, i. e., if the disease terminates in recovery, as the abortive type, 
with the end of the prodromal stage or a few days later, without an erup- 
tion having occurred, the diagnosis can only be made with a certain degree 
of probability — with great probability if at least head and lumbar pains 
and prodromal exanthems were present and if, besides, the history of the 
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case points to a variola infection. In the severest cases, in which death 
rapidly takes place under the previously described picture of purpura 
variolosa , the diagnosis can also be made only with a certain probability, 
although more so than in the mild abortive eases of variola sine exan - 
themate. It is true, it is not always possible to differentiate purpura vario- 
losa, from those cases of haemorrhagic scarlatina which early terminate 
fatally. But a differential diagnosis between purpura variolosa and non- 
variolous purpura fulminans (in which death occurs in a few days, and 
also with the development of large blue-black ecchymoses) is absolutely im- 
possible so long as we do not understand these obscure, pernicious varieties 
of purpura better than is the case to-day. The onset of the affection with 
severe pains in the head and in the lumbar region and the history may, it is 
true, direct the diagnosis to purpura variolosa, hut it will not become cer- 
tain until, on the fourth day or thereabouts, characteristic luemorrhagie 
pustules are noticed here and there, besides the purpura cMinthcm. 

The division of the various forms of small-pox: Varioloid, variola vera, 
confluens, and haunorrhagica, presents no difficulty, but it has, as has 
already been indicated, very slight clinical value, especially as transitions 
between the individual varieties of small-pox are very common. 

The differential diagnosis between varicella and varioloid will be found 
in the next chapter. 


VARICELLA-CHICKEN-POX 

That varicella is a morbus stti generis and that it is independent of variola, is 
probably admitted everywhere to-day. It is an affection confined to infancy; it 
never, by contagion, gives rise to sinall-pox, but always to varicella; it is quite 
independent of any connection with epidemics of small -pox. and is noted in certain 
cities annually (as I can prove from personal observation), whereas not a single 
case of small -pox occurs at the same time. Vaccination does not confer immunity 
to varied la, the recovery from varicella does not protect from an attack of variola 
and, rice ivrwr, vaccination of children that have just recovered from varicella, 
gives a positive vaccination result — all facts of experience the correctness of which is 
absolutely determined. 

The period of incubation appears to be somewhat longer than that of small-pox, 
from thirteen to seventeen days. The disease very commonly sets in at once with 
the appearance of the eruption, without prodromes having preceded; the latter may 
be indicated in other cases, which, however, are very rare, by a brief, mild fever 
(which lasts only a few hours), lassitude, anorexia, etc. 

The exant hem of varicella show’s very characteristic peculiai ities. It sets in 
with a roseolar eruption, which occurs in the upper half of the body (but by no 
means ahvays first in the face) and then extends to the extremities. Without going 
through a papular stage, these macules change in a few hours, rarely lasting from 
one half to an entire day, into vesicles, the size varying from that of a lentil to that 
of a pea, which are tightly filled w T ith a transparent, light fluid and without excep- 
tion arc not umbilicated. The clear, serous .contents of the vesicle may later become 
turbid from an admixture of the leucocytes; but it will almost never become pure 
pus. The vesicles occupy the entire area of the previous roseolar eruption, so that 
they remain with a reddened areola ; they are discrete, confluence is scarcely, if ever, 
noted. The duration of the individual vesicles is short: After from one half to one 
day they become flabby or burst, and small yellowish-brown crusts form from the 
centre, which desquamate in a few days without leaving deeper scars. It is espe- 
cial ly characteristic that new roseolar macules appear between the vesicles that 
have already developed , to change into vesicles , a condition which does not occur 
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in the development of the exanthem of small-pox. The last-developed roseoles change 
less and less into varicella vesicles; many may become pale without having given 
origin to a vesicle. The entire period of eruption, as a rule, does not last longer than 
two or three days, so that, usually upon the fifth day, the entire eruption shows crust 
formation. 

Fever.—' The eruption occurs either without fever or, what is much more fre- 
quent, with very slight rises of temperature, from 101° to 102}° F. This mild 
fever lasts a few days and has a critical defervescence; as long as there is fever, 
relapses of eruption are apt to occur. 

Other Symptoms. — Besides the eruption upon the skin, efflorescences occur (occa- 
sionally, as it appears, even earlier than the skin eruption) upon the mucous mem- 
branes of the oral cavity and of the pharynx, upon the hard and soft palate, on the 
tongue, etc. Combined with the exanthem in the pharynx iB slight difficulty in deglu- 
tition ; there may also be enlargement of the lymph glands of the pharynx. Affections 
which run their course during An attack of varicella have been noted; but severe com- 
plications and sequel ip rarely occur in this harmless infectious disease, except occa- 
sionally otitis, bronchial affections, etc. ; relatively often has nephritis been observed 
to occur as a result of this affection. 

Differential Diagnosis — Varioloid. — It is possible to confound varicella with 
other diseases which show a similar eruption. The most has been said and written 
about a confusion of varicella with the pustules of variola. The marked differences 
are: The almost exclusively clear or only slightly turbid appearance of the con- 
tents of the varicella vesicles compared with the purulent composition of the variola 
pustules, the rapid development of the usually non-uinbiliented varicella vesicles from 
roseolar maculae, without the intervening stage of papules, the eruption of varicella 
in successive crops (mo that, besides the fully developed, yes, even besides the 
incrusted varicella vesicles, fresh roseoles may be found), compared with the uniform 
development of the eruption of small-pop; further, the short duration of the indi- 
vidual life of the varicella vesicles and the course of the prodromal stage, which, in 
the case of varicella, is entirely absent or at least only indicated, whereas, in variola 
and varioloid, it is accompanied with very severe conspicuous phenomena (headache, 
lumbar pains, prodromal exanthems) and lasts several days. Characteristic, more- 
over, is the conduct of the fever which is absent in varicella prior to the appear- 
ance of the eruption or, at most, exists but a few hours, and usually does not 
decline with the appearance of the eruption, provided the disease does not run an 
afebrile course. The differential diagnosis between varicella and varioloid in prac- 
tice is even more simple still, in that varicella does not occur in adults at all but 
only in children under ten years of age, and that the epidemic prevalence at the time 
of one or the other disease is apt to influence the diagnosis in the proper direction. 

Pemphigus, Herpes, etc. — The exanthem of pemphigus may very closely resemble 
varicella, especially as some few varicella vesicles may develop more from their 
periphery and attain the. size of a silver dollar. But the course in pemphigus under 
all circumstances is more protracted than in varicella, in which disease the erup- 
tion has ceased after two or three days, whereas in the case of pemphigus relapses 
may occur for weeks, and the vesicles are sometimes much larger in circumference 
(the size of a hazel-nut or larger) than those of varicella. Otherwise the course of 
the disease in pemphigus may closely resemble varicella, the eruption may run its 
course with fever and the mucous membrane of the mouth also be implicated. 

Mistaking varicella for the eruption of herpes may be prevented if we consider 
that the vesicles of herpes in general are smaller, usually limited to the course of a 
nerve, and form in groups, whereas varicella, almost exclusively without any uni- 
fortnity, are distributed all over the body. The vesicles of miliaria are also much 
smaller, upon the average; their contents have an acid reaction, those of varicella 
vesicles being neutral or alkaline. Certain varieties of syphilitic exanthems, which, 
however, are extremely rare according to my experience, show the external appear- 
ance of varicella completely (“varicella syphilitica)’') ; but they may easily be dif- 
ferentiated by their more protracted course and by the simultaneous appearance of 
other syphilitic phenomena in the same individual. Finally, there are artificial 
eruptions whieh may resemble varicella, produced by burns or by the yse of certain 
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drugs (cantharides, etc.) . But they may be differentiated from varicella by their 
localisation upon circumscribed areas of the body, which have come in contact with 
the drug, and by the inflamed condition of the regions adjacent to the vesicles. 


ERYSIPELAS— CRYPTOGENETIC ERYSIPELAS— ST. 
ANTHONY'S FIRE— THE ROSE 

Erysipelas is an infectious disease, the cause of which, in contrast to those which 
have been described up to now, is known with certainty. Erysipelas is due, as Jfehlei- 
sen has shown, to the action of cocci and especially of streptococci, which, finding 
their way into the skin and mucous membranes, produce a specific inflammation ol 
the same. The mode of invasion can frequently be determined, as the streptococci 
may use an open wound as their mode of entrance (“surgical erysipelas"). How- 
ever, the route by which the infection has taken place is not always found, even 
after the minutest investigation; on the contrary, we could scarcely go too far in 
assuming that, in about one half of the cases, the erysipelas cocci have entered the 
susceptible organism without the route being in the least manner demonstrable, simi- 
lar to the condition in septicopyemia in a great number of cases. .These cases of 
“ idiopathic " or “ medical ” erysipelas should more suitably be termed cryptogenetio 
erysipelas . The diagnosis of this latter shall concern us principally, as surgical 
erysipelas belongs to the domain of surgery. 

Strcptococons Eryslpelatis. — After various observers had determined the fact 
that micro-organisms arc found in the tissue of the erysipelatous skin, Fehleisen, in 
1882 , discovered a streptococcus which proved to be the specific cause of erysipelas. 
This micro-organism forms long chains (consisting of from ten to twenty links or 
more), can be grown upon gelatine without liquefying it; the streptococci grow 
quicker and more luxuriously at the heat of the body upon agar, blood serum and in 
bouillon. These streptococci cultures, taken from erysipelatous patients and subcu- 
taneously inoculated into animals or man, produce erysipelas, i. e., a redness and 
swelling of the skin which advances from its periphery. Upon microscopic examina- 
tion these cocci are found nearest the external margin of the diseased tissue, and 
almost exclusively in the lymph spaces and lymph channels of the skin, completely 
proliferating in them and clogging them. The period of incubation of inoculated 
erysipelas, from the time of the injection to the initial chill, respectively to the 
time of onset of the eruption, was from fifteen to sixty hours. Erysipelas has also 
been noted upon the mucous membranes, as we shall see, and occasionally the affec- 
tion of the mucous membranes is the primary one: Hartmann has in fact noted that 
the erysipelas cocci are capable of accumulating upon the mucous membrane of the 
upper part of the intestinal canal and of the respiratory organs, but even here the 
route of selection is by means of the lymph channels. 

As erysipelas usually runs its course without pus formation and septicopyiemia, 
the long chains of streptococci which were found uniformly in these three disease 
processes, have been looked upon os different varieties of streptococci, so that one 
variety only produces erysipelas, the other local pus formations, and the third 
septicopyemia. This opinion has lately been more and more abandoned, as the 
results of a great variety of investigations have proven the identity of the cocci 
found in these various affections, in a morphological as well as in a pathogenic 
respect. We find streptococci as the cause of disease not only in erysipelas, in puru- 
lent conditions and in sepsis, but also in various forms of puerperal diseases, in men- 
ingitis, endocarditis, periostitis, etc., and, •further, as the cause of mixed infection in 
other infectious diseases, as in scarlatina, diphtheria and certain varieties of pulmo- 
nary tuberculosis. Undoubtedly, it is only the varying grade of virulence of the 
streptococci which determines the picture of the disease in the individual case: In a 
rabbit the least virulent streptococci produce local purulent conditions ; the more 
virulent, erysipelas; and the most virulent , septicaemia , usually without local changes 
at the point of inoculation. It has further been shown that we are capable, by 
inoculation and reinoculation from animal to animal, to change the virulence of the 
special streptococcus variety in stich a maimer that the variety which originally 
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gave rise only to local pus formation, now produces erysipelas or even sepsis. Ac- 
cording to this wc now understand that, although erysipelas usually retains its 
character from the onset to the end of the affection, nevertheless, according to the 
virulence of the streptococci, the nature of its development and the condition of the 
involved tissue, occasionally pus formation or even septicemia may occur subse- 
quent to the course of true erysipelas. * 

In judging the course of erysipelas, these facts, which we owe to experimental- 
bacteriological research, arc to be remembered, even if they are not directly con- 
• cemed in the diagnosis of erysipelas. For this affection occurs with such character- 
istic symptoms that the diagnostician is rarely in doubt whether he has to do with 
erysipelas or not. The phenomena which arc the result of the infection arc partly 
of a local, partly of a general, nature; the latter are unquestionably the result of 
the chemical poison produced by the streptococci. 

Exanthem. — After a brief (judging by inoculation experiments, one to 
three days) period of incubation , and after a questionable, as a rule entirely 
absent, prodromal stage , the affection sets in with chilliness or with a de- 
cided chill, occasionally also with vomiting; at the same time there appear, 
if it is a question of erysipelas of the skin, on some parts of the surface of 
the skin certain changes which show the disease to be erysipelas. The skin 
of the face is most frequently affected (erysipelas faciei) ; in the affected 
area in which the lesion has occurred, or if it be a case of cryptogenctic ery- 
sipelas, usually upon the saddle of the nose, a large red area appears which 
distributes itself to both sides to the cheeks, forming the figure of a but- 
terfly. The affected skin is hot, markedly reddened , often bright red, 
shining, tedematously swollen, the folds have disappeared and, what is es- 
pecially characteristic, there is a sharp line of demarcation from the sur- 
rounding healthy tissue. A sensation of painful tension is present, and 
the pain is markedly increased by pressure. The margins of the reddened 
and swollen skin are raised, in advancing erysipelas tongue-like or serrated 
extensions invading the healthy tissue. The surface is either smooth or 
covered with small vesicles (erysipelas miliare, vesiculosum), rarely with 
larger vesicles (erysipelas bullosum, pemphigoides) which contain a clear, 
serous or yellowish, yes, even haemorrhagic, fluid. After the inflammatory 
swelling and redness of the skin have lasted for two or three days, they 
have attained their maximum. The skin gradually becomes paler, and a 
desquamation takes place cither of small or of larger scales; the vesicles 
burst and crusts form. The distribution of erysipelas occurs in all direc- 
tions from the margin of the swelling, according to the tension of the skin ; 
but at some parts of the body it finds a natural obstacle , especially in those 
regions in which the skin is more tense and tightly bound to its lower layer. 
Therefore, it is noted that facial erysipelas is almost always limited by the 
chin, the back of the neck, or by the border of the hairy scalp or somewhat 
und^r this; erysipelas of the trunk is limited by Poupart's ligament or 
by the crest of the ileum, by the gluteal fold, etc. However, erysipelas 
does not always stop at these natural boundaries; it rather advances, in 
individual cases, slowly and continuously from place to place: From the 
face to the back of the neck, from there to the trunk and to the extremities 
(erysipelas “ migrans ”). Very marked inflammation and tension of the 
skin cause gangrene (especially at the eyelids) as a result of the severe cir- 
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dilatory disturbance. The entrance of the streptococci into the deeper 
cellular structure of the skin gives rise to severe suppuration (erysipelas 
phlegmonosum) ; the lymph glands in the neighbourhood of the inflamma- 
tory process are enlarged. 

Other Symptoms. — Besides the changes in the skin, the erysipelatous 
infection shows itself by more or less severe general phenomena. The 
fever, in certainly two thirds of the cases beginning with a chill, rapidly 
reaches 101° F. or over, and remains at its acme (104° to 106° F.), with 
very slight remissions, until the erysipelatous process has run its course; 
this is usually the case in from ten to twelve days. In other cases the exan- 
them may last for weeks or months, the fever also continuing, but inter- 
rupted in these cases by longer or shorter intermissions (in keeping with 
the temporary recession of the inflammation of the skin) ; the defervescence 
of the fever as a rule is critical. In rare cases erysipelas may run its course 
tvilhoul fever, to which I can testify. 

The sensorium, as a rule, is markedly affected: Headache, delirium, in- 
sensibility are rarely absent in erysipelas; apparently dependent less upon 
the height of the fever than upon the effect upon the brain of the poison 
produced bv the streptococci. I have occasionally even noted transitory 
aphasia. The brain may be found to be normal at the autopsy in spite 
of pronounced cerebral manifestations intrn ritani . Meninyilis occurs 
in other, but very rare, cases, due eventually t" a sinus thrombosis or an 
inflammation of the orbital connective tissue. This last complication 
has frequently given rise to sudden blindness and atrophy of the optic 
nerve. Albuminuria is found in erysipelas as a result of the toxic irrita- 
tion of the kidneys; to determine from the excretion of albumin that an 
infectious nephritis is present, an often-repeated examination of the urine 
for epithelial easts is necessary. Well-developed nephritis is not frequent in 
erysipelas, as the toxines of the latter affection are not a poison which spe- 
cially irritates the kidney; nephritis may be absent even in the severest 
cases of erysipelas, according to my experience. Should nephritis occur, it 
disappears more or less rapidly during the course of convalescence ; it be- 
comes chronic as rarely as the complicating nephritis of other infectious 
diseases. Systolic murmurs are frequently heard over the heart , which in 
the majority of cases must be designated as functional. Nevertheless, they 
are occasionally a sign of endocarditis due to the fact of erysipelas cocci 
having found their way into the blood. This connection has been made 
plausible by experiments ; the same is the case with the metastatic develop- 
ment of purulent arthritic inflammations, which occasionally occurs in 
erysipelas. Intravenous injections of pure cultures of the streptococcus 
erysipelatous into the blood of rabbits were regularly followed by purulent 
inflammations of the joints; pus taken from an inflammation of a knee 
joint occurring in the course of erysipelas in man has been shown to con- 
tain pure cultures of the pathogenic streptococcus. A further action, and 
as it appears a specific one, has been claimed for the erysipelas coccus upon 
the mucous membrane of the upper portion of the intestinal tract , pro- 
ducing an enteritis and ulcers in the course of which occasionally diarrhoea 
occurs, the stools containing an admixture of blood. From the oldest times 
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the frequent coincidence of gastric disturbances (signs v of dyspepsia, coated 
tongue which dries rapidly and becomes fuliginous, bilious vomiting, etc.), 
and erysipelas has been noted. For the present we can only look upon these 
complicating gastric phenomena as due to a secondary intoxication, as well 
as the mild enlargement of the spleen, but which, according to my experi- 
ence, is by no means constant. Barer complications are pericarditis , peri- 
tonitis r, purulent pleurisy , and pneumonia . 

Erysipelatous Pneumonia. — Regarding the latter, certain forms of pneumonia, 
the so-called “ wandering pneumonias,' 9 have for a long time been brought in con- 
nection with a general erysipelatous infection, in which localization takes place in 
the lungs. It is true that certain pneumonias are characterized by a serpiginous 
advancement in the lung, similar to the gradual advancement of erysipelas upon the 
skin, and by exacerbations of the fever which go hand in hand with the local process. 
These pneumonias are said to have been noted especially in those times in which 
erysipelas of the skin was very frequent. The possibility that the erysipelas strepto- 
coccus may colonize in the respiratory organs, develop there and give rise to an 
erysipelatous pneumonia, cannot be put aside, according to experimental investiga- 
tions. A positive diagnosis, however, could only be made if in the individual case it 
were possible to find pure cultures of streptococci in the sputum of such pneumonia 
patients. This serpiginous character of the infiltration, the exacerbations of the 
fever, the enlargement of the spleen, etc., prove nothing regarding the erysipelatous 
nature of the pulmonary inflammations ; all these symptoms, according to my experi- 
ence, occur comparatively frequently in simple croupous pneumonia. 

Erysipelas of the Macons Membranes. — Of greater importance, espe- 
cially from a prognostic standpoint, is the implication of certain mucous 
membranes in the erysipelatous process, be it that they are primarily af- 
fected or that a cutaneous erysipelas in its development has affected the 
mucous membrane. The mucous membranes of the mouth and pharynx 
arc particularly exposed, as well as that of the female genital organs. 
Pharyngitis erysipelatosa is characterized by a more marked swelling and 
deeper redness of the mucous membranes of the mouth and pharynx, usu- 
ally including the tonsils; vesicles and small losses of substance may be 
noted upon the inflamed surface. The process then spreads to the mucous 
membrane of the nose and finds its way to the external skin, and in this 
manner the erysipelatous character of the pharyngitis becomes manifest. 
So long as the external skin is not affected, the diagnosis cannot be made 
with certainty, as the other differential symptoms — enlargement of the 
spleen and albuminuria — according to my experience, occasionally occur 
with other varieties of angina. The observation that fever, which may last 
for days, precedes erysipelas of the face, might be explained by the reason 
that erysipelas of the pharynx may have been overlooked in such cases. 
Should erysipelas which has established itself upon the mucous membrane 
of tfie pharynx, develop downward, laryngitis (erysipelatosa) and the com* 
plication of erysipelas which is rightly so much feared, oedema of the glot- 
tis, may occur. The trachea and bronchi may also be affected by the ery- 
sipelatous process, as autopsies have proven, which may occasionally lea'd to 
terminal pneumonia. The second and much more important form of ery- 
sipelas of the mucous membrane is that affecting the female genital organa. 
These organs are especially predisposed when they are in the puerperal eon- 
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dition. The virus, finding its tfay through the tubes into the peritoneum, 
develops a severe streptococcus, puerperal fever. This has lately been clini- 
cally differentiated from other varieties of puerperal fever. We cannot 
enter into a discussion of this subject here. 

Sequela. — Sequela as a result of erysipelas are rare, as a rule; ne- 
phritis and endocarditis hqge already been mentioned ; a transitory falling 
out of the hair has been commonly noted after erysipelas. After frequent 
relapses — erysipelas belonging to those infectious diseases the recovery from 
which predisposes to relapses — occasionally a hyperplasia of the lower-cell 
tissue of the skin and a dictation of the lymph channels is noted which is 
known by the term elephantiasis ; scar formation occurs after erysipelas pro- 
vided the process has run its course with deep abscess formation and gan- 
grene of the skin. 

Differential Diagnosis. — Erysipelas is rarely confounded with other dis- 
eases, it being a malady which, if once seen, is recognised at first glance. In 
individual cases the aetiology is of value in the diagnosis; thus the fact 
that the affected person has been in contact with a case of erysipelas a few 
days previously, or was in a ward of a hospital next to an erysipelas pa- 
tient, etc. 1 am compelled regarding this point to assert, whether I wish 
to or not, that the transmission of erysipelas cocci is possible even from 
some distance. The point of invasion may occasionally be noted in the 
markedly swollen, reddened, painful portion of the skin showing the char- 
acteristic margins, as a lasio continui, a small scratch wound of the nose, 
upon the head, etc. As easy as is the diagnosis of erysipelas in the major- 
ity of cases, it must, however, be stated that cases occur in which the diag- 
nosis may give rise to great difficulties. 

Phlegmons . — Phlegmonous inflammations may be easily mistaken for 
this affection. Fever, swelling, pain and reddening of the skin, lymphatic 
enlargement are at first sight very similar to erysipelas. Upon careful con- 
sideration, however, some points of difference are noted : The phlegmonous 
swelling of the skin is board-like, the redness darker, and, what I consider 
the principal difference, is never noted to end with a sharply defined, ser- 
rated border in contrast with the healthy Rkin, as is the case in erysipelas ; 
later, when the infiltration passes into pus formation, the differentiation of 
both conditions is less difficult. 

lymphangitis. — Further,. especially in erysipelas of the extremities, the 
differential diagnosis must be made from lymphangitis, as circumscribed 
swelling and reddening and pain of the skin, fever and, occasionally, gas- 
tric symptoms are also present in this condition. Commonly, however, 
lymphangitis is characterized by the fact that the redness, at least in its 
later course, becomes more bluish and is markedly striated, whereas in ery- 
sipelas the colour is light red and is very diffuse, and at most some few 
stripes may be seen to stretch from the border into the healthy cutaneous 
tissues. Besides, the inflamed lymph vessels, as a rule, may be felt as hard 
bands being painful in their course, as well as the lymph glands belonging 
to them. It is rare for lymphangitis to show a reticular instead of a stri- 
ated form concentrating itself upon the lymph capillaries. The differ- 
entiation' from erysipelas is then somewhat more difficult ; it is possible if 
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the circumstance is observed that the redness in the reticular form of 
lymphangitis is composed of the smallest red areas, therefore is less uni- 
form and less sharply demarcated as in specific erysipelas. Further, there 
are commonly vesicles upon the affected cutaneous surface in this case, 
whereas in lymphangitis multiple small abscesses may form in the neigh- 
bourhood of the inflamed lymph channels. Jjjnally, I should like to em- 
phasize the fact that it must be remembered in the differentiation of inflam- 
mation of the lymph channels from erysipelas, while having clinical value, 
that both affections are due to the same cause, being produced by strepto- 
cocci. 

Anthrax. — Occasionally anthrax may give rise to diffuse swelling and 
reddening of the skin resembling erysipelas. The anthrax tumour, how- 
ever, is hard, becoming cedematous towards the periphery, with a deep, 
gangrenously scabby centre. This is surrounded by a red-violet infiltrated 
base and a border of vesicles which arc filled with a reddish-black fluid. In 
doubtful cases a microscopic examination of the blood and of the fluid of 
the oedema must be undertaken for the detection of anthrax bacilli, and 
inoculations of the blood or of the pure cultures of bacilli into animals 
(guinea-pigs, mice) must be made to establish the diagnosis with certainty. 

Erythema. — Erythema can scarcely be confounded with erysipelas. The diffuse 
varieties of erythema have a more superficial and fleet iny character than erysipelas 
and are scarcely to be considered in u diagnostic* respect. But erythema exsudativum 
multiforme and nodosum may also be easily differentiated from erysipelas. Ery- 
thema multiforme consists of several red efflorescences and forms very elmr-ictcristic 
figures, due to the fact that the centre of the eruption sinks and becomes bluish-red 
whereas the markedly red periphery extends and coalesces with the neighbouring 
eruption (erythema gyratum, iris). In contrast to erysipelas, the dorsa of the 
hands and feet are the points of election of erythema multiforme; the erythematous 
parts of the skin are not painful upon pressure, and fever and constitutional symp- 
toms are absent, as a rule, in this cutaneous affection. However, these latter phe- 
nomena, similar to erysipelas, are pronounced in erythema nodosum ; also the cuta- 
neous changes (pale to blue red nodules) which arise in the course of this affec- 
tion, are painful upon pressure; the erythema nodules, however, occur at once in 
great numbers and do not enlarge, as the erysipelas inflammation, by an advuncc 
of the infiltration at the periphery. The nodes disappear by changes of colour, as 
common extravasations of blood, and it may then by a superficial, careless examina- 
tion be mistaken for the residues of trauma, but they can scarcely be confounded 
with erysipelas. 


TYPHUS FEVER-TYPHUS EXANTH EM ATICUS— SPOTTED 
FEVER-SPOTTED TYPHUS 

Exanthematic typhus easily ranges itself with the previously described "acute 
eruptive diseases ” in every respect ; with enteric fever, with which it was formerly 
brought in relation, it has absolutely nothing in common outside of the severe dis- 
turbances on the part of the nervous system and the occasionally occurring enlarge- 
ment of the mesenteric glands and of Peyer*s patches. As measles, scarlatina, etc., 
typhus fever is a markedly contagious disease, contagious from person to person 
and by the exhalations of the sick, being capable of transmission by fomites as well 
as by a third person that may have remained free from the disease, and, of course, 
occurring in endemics and eventually in epidemics. The contagious principle itself 
is as yet unknown. 
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Prodromal Stage. — After a period of incubation which varies greatly 
(from hours to weeks, usually reckoned to be from one to two weeks), run- 
ning its course without symptoms or upon the last days prior to the ap- 
pearance of the disease giving rise to vague phenomena — malaise, insom- 
nia, headache, eventually also coryza — the disease begins suddenly with a 
decided chill or with repeated chilliness, frequently also with vomiting. 
The temperature at once rises to 104° or 105° F., and with this the usual 
accompanying phenomena of high fever appear: Heat, thirst, ‘anorexia, 
turgescence of the face ; the tongue is coated and soon becomes fuliginous. 
To this there are added symptoms which in their intensity and peculiarity 
cannot be regarded as being dependent upon the degree of fever, but must 
be looked upon as the expression of the infection: Conjunctivitis, coryza 
and angina, laryngitis and bronchitis appear and, above all, unusually 
marked disturbances on the part of the nervous system: Vertigo, tinnitis 
aurium, headache, great muscular weakness and pains in the limbs in- 
creased by movement ; further, early marked sopor, wild delirium and hesi- 
tating speech. Even in this stage, which may be looked upon, in analogy 
to other acute exanthems, as the prodromal stage, an enlargement, of the 
spleen may also be recognised. The pulse, in keeping with the fever, is 
increased in frequency (120 and over, a minute) ; it is certainly not rela- 
tively slow and only exceptionally dicrotic, as is the case in enteric fever 
(typhus abdominalis). 

Stages of Eruption and Florition — Exanthem. — In the second half of 
the first week, i. c., from the fourth to the sixth day, the ex anthem appears: 
Roseola macules, as a rule, appearing first upon the belly and thence spread- 
ing to the extremities (especially upon the extensor surfaces) and, although 
less frequently, to the face ; upon pressure they become pale, whereas later, 
after a few days, upon pressure with the finger some haemoglobin remains 
in place of the eruption. The entire exanthem may on this account obtain 
a more livid appearance (“ petechial typhus”). The number of spots 
varies greatly — from several thousand to but a few ; yes, Lebcrt claims that 
he has observed undoubted # cases of typhus fever in which the exanthem 
was absent altogether. The duration of the eruption is about a week, some- 
what longer if petechia! have occurred. With the disappearance of the erup- 
tion in the third week desquamation of the finest scales occurs, rarely of 
large flakes. 

With the appearance of the eruption, therefore towards the end of the 
first week, the severest stage of the eruption is ushered in (status typhosus), 
being characterized by profound stupor or coma, high temperature, in- 
creased pulse frequency (up to 110), distinct splenic tumour (frequently 
not painful upon palpation), involuntary evacuation of urine and faeces, 
bronchial affections, and generally also by the voidanee of urine containing 
albumin, by increase of the weakened heart action and the appearance of 
functional systolic murmurs. If the course of the disease be favourable 
(mortality about 15 per cent), at the end of the second week or at the begin- 
ning of the third, a change takes place, which is rapid, as a rule, with a 
critical defervescence, or it may be somewhat prolonged but at least occur- 
ring in the course of about two days. Quiet sleep and perspiration set in, 
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cough disappears, the eruption fades, the urine loses its albumin— con- 
valescence makes its appearance. * 

Fever. — Of importance for the diagnosis is the course of the tempera- 
ture curve in typhus fever, especially in distinguishing it from enteric 
fever, the symptoms of which at the height of the affection may show some 
resemblance to typhus fever. In contrast to the course of the curve in 
enteric fever, the temperature in typhus fever does not rise Btep-like but 
suddenly, remains at its acme, 104° F. or 105° F., with slight morning 
remissions, to fall comparatively rapidly upon the tenth to the fourteenth 
day, rarely a few days earlier or later. Crisis is either complete in a half a 



Fig. 76. — Average Temperature Curve in Typhub Fever. 


day or may be somewhat more protracted, lasting two or three days. Occa- 
sionally, before the crisis occurs, a so-called precritical rise precedes, with 
transitory excessive rise in temperature, vomiting and chills. The oppo- 
site is also seen, namely that the temperature before the crisis may fall sev- 
eral degrees, then again rising to its old height, and now defervescence 
occurring with crisis [precritical fall]. The fall in temperature may occur 
with collapse, and the crisis directly be the cause of the fatal termination; 
more frequently, however, death occurs at the height of the disease, most 
commonly on the twelfth day. 

Complications. — Severer morbid phenomena than those described which are in 
keeping with a middle severe course of typhus fever, so-called “ complications” are 
not ^ifrequent; they are to be looked upon as the result of a more powerful action of 
the infective principle, and partly also as the effects of severe prostration and inani- 
tion. They make the prognosis more unfavourable and increase the mortality. The 
most important complications are : Pneumonia, catarrhal as well as fibrinous, pulmo- 
nary gangrene, pleurisy; further, laryngitis , pharyngitis with ulcer formation and 
diphtheritic deposits. Relatively frequently have been noticed furuncles, oatarrh of 
the middle ear and, especially, unilateral and bilateral parotitis. Gastric and Intes- 
tinal catarrh, now and then with enlargement of Beyer’s patches and of the mesen- 
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tcric glands, are shown clinically by dyspepsia, jaundice and diarrhea, which, if they 
are noted at all, occur in the course of the second week. Hematcmesis has been ob- 
served in some few cases, its anatomical substratum being partly tears of the mucous 
membrane (Virchow), partly punctiform hemorrhages of the mucosa of the stomach. 
On the part Of the nervous system there occur as complications: Purulent menin- 
gitis, cerebral embolism with hemiplegia, neuritis; but, in general, in spite of the 
severe disturbance of the nervous system, very few changes are found anatomically. 
Also, as it appears, in spite of the frequency of albuminuria, no severe inflammations 
of the renal structure are noted. On account of the great prostration of the patient 
and owing to the marked cardiac asthenia which is noted in the pathological pic- 
ture, the occurrence of gangrene of the extremities and bedsore is not to be won- 
dered at. Besides, the symptoms which take place may be noted even in convales- 
cence: Sopor, loss of memory, intestinal catarrh, etc., also bronchitis, which occa- 
sionally may be the starting-point of a tubercular infection. 

Differential Diagnosis. — The direct diagnosis of typhus fever depends 
in the main upon the fact that at the time in which individual patients are 
observed an epidemic is prevalent. Under such circumstances, if the above- 
described symptom-complex be noted, typhus fever cannot be mistaken for 
any other affection. The condition is altered, however, if the first cases of 
an endemic are observed, or if sporadic cases come under observation! 
Here typhus fever may be confused with other infectious' diseases, espe- 
cially measles and enteric fever. From the latter typhus fever may be 
differentiated partly by the eruption, partly by the condition of the pulse, 
the fever type, and by individual symptoms which are much more character- 
istic of typhus than of typhoid fever. The eruption in enteric fever, as a 
rule, is much more sparse and upon the average appears about a half a week 
later (as a rule only in the middle of the second week) than in typhus 
fever. Deviations from this usual condition occur, i. e., the eruption in 
typhus fever may be less markedly developed, and, vice versa , in the case 
of enteric fever it may be unusually copious and appear earlier. The de- 
velopment of the eruption may be so abundant in enteric fever that even the 
extremities may appear as if covered by them. 1 have frequently seen such 
cases, especially during the Franco-Prussian war. Nevertheless, these arc 
great exceptions; but it is equally rare that the roseolar eruption in enteric 
fever should become petechial, as is a rule in typhus fever. Of more im- 
portance for the differential diagnosis is the character of the pulse and the 
course of the fever. The pulse in enteric fever, according to my observa- 
tions, in comparison with the height of the temperature, is relatively slow, 
i. e., instead of a pulse of 120 or thereabouts with a temperature of 104.5° F. 
or 105° F., it is quite usual that the pulse in enteric fever should be about 
100 or less, despite the fact, that the temperature is 104° F. or 105° F. 1 
regard this condition of the pulse to .be of greater diagnostic importance 
in enteric fever than the frequently mentioned dicrotism which occasion- 
ally occurs in the case of typhus fever as well as in other febrile diseases. 
In typhus fever the pulse is especially characterized by its considerable, and 
occasionally its disproportionately great, frequency. Further, whereas 
in enteric fever the temperature rises step-like and requires four to five days 
to reach its acme, at which it persists for weeks, the rise of temperature is 
rapid, in from one tp two days in the case of typhus fever; the deferves- 
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cence is also noteworthy. In the case of enteric fever, during a week or 
longer of remissions and intermissions, the temperature falls, whereas in 
the case of typhus fever the defervescence is critical. (Compare Figs. 76 
and 78.) Common to both affections are bronchial phenomena; in the case 
of typhus fever, however, there are also coryza and conjunctivitis, symp- 
toms which are almost exclusively absent in the case of enteric fever. No 
great diagnostic value should be placed upon the earlier alteration of the 
cerebral condition, and upon the less frequent appearance of diarrhoea in 
typhus fever compared with typhoid fever; diarrhoea may also occur in 
typhus fever and be very pronounced, whereas, on the other hand, to which 
fact I can testify from a rich experience, it may be absent for weeks in en- 
teric fever, in spite of the severest course. A most important differential 
point is, dually, the Gruber-Widal reaction, which is almost exclusively 
absent in the ease of typhus fever. 

Heasles. — To differentiate typhus fever from measles, which have in 
common the appearance of the conious eruption, the affections of the mu- 
cous membrane of the upper portions of the respiratory tract and of its 
adnexa, as well as the sudden rise and fall of the temperature, the pro- 
dromal fall in temperature in measles should be particularly noted, which 
is absent in typhus fever and also the early disappearance of the fever, 
after the exantliem of measles has reached its height (early, from the fifth 
to the sixth day). A sudden change by no means occurs in typhus fever 
after the appearance of the exanthem, but, now, for a long time, about a 
week, the severest period of the disease, the real status typhosus, manifests 
itself. The prevalence of the eruption in the face in measles is valueless in 
a diagnostic respect. It is of more importance for the practitioner to re- 
member that measles is especially a disease of children, whereas typhus 
fever in children under five years of age belongs to the greatest curiosities 
of medicine. 

It would be of fundamental importance for the diagnosis if it were possible 
to discover the specific virus of typhus fever. Up till now, a distinct micro-organism 
as the cause of typhus fever has by no means been generally accepted ( in spite of the 
positive proof of bacilli in the blood by Moreau and Cortez, Ulawa and others, and 
of capsulated small diplococci in the blood and sputum of typhus patients found by 
Dubief and Brfihl). 

It is therefore a much more satisfactory condition and of decisive importance 
for the diagnosis that our knowledge of the origin and nature of the micro-organism 
giving rise to relapsing fever, which will now be discussed, is known. 


RELAPSING FEVER, “ RECURRENS TYPHUS RECURRENS” 

.Relapsing fever is an infectious disease characterized by febrile attacks 
with intervening afebrile periods, being undoubtedly contagious. The con- 
tagious principle is found in the blood of the patients; this is proven with 
great certainty by the positive results of inoculations which have been made 
with the blood of rclapsing-fever patients upon monkeys (lower animals are 
not susceptible to relapsing fever). Yes, Mogzutkowsky and others have 
proven this even in man. The presence of peculiar spirilli in the blood of 
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relapsing-fever patients distinguishes it from all other blood; they are 
never absent in the blood and have up till now not been found in any other 
affection. 

It is therefore more than likely that these spirilli, which were detected by Ober- 
raeier in 1873 f are the actual cause of relapsing fever, especially as the inoculation 
of blood containing the spirilli into other organisms lias caused relapsing fever to 
appear and an enormous increase of the spirilli in the inoculated blood. However, 
one condition for the faultless proof that these spirilli are in fact the cause of 
relapsing fever could as yet only be complied with in an unsatisfactory manner, 
namely, to cultivate these spirilli outside of the body and to inoculate pure cultures 
into the animal organism. We are not absolutely certain at present how the spirilli 
find entrance into the organism and there show their pathogenic action. However, 
the material which has been gathered by investigation in reference to the distribution 
of the spirilli in the body of the relapsing fever patient and their relations to the 
various stages of the disease, etc., is so great that we are entitled to draw some 
deductions from the life changes of the spirilli in the diseased body. 

(Tictin found the spirilli in bedbugs and reproduced the disease in monkeyB by 
injecting blood sucked by a bug from an infected monkey. It is thus possible that 
bedbugs are the intermediate host of the spirilli.] 

The spirilli of relapsing fever are very delicate, not articulated, wavy, long 
strands (about seven times as long as a red blood corpuscle), showing windings sim- 
ilar to a corkscrew ; they are actively motile and glide between the blood cells. The 
8pirilU arc only found in the blood and especially between the blood corpuscles, never 
in them or inclosed by them. They can be readily demonstrated in the blood on 
microscopic examination by the use of the immersion lense, more plainly in cover- 
glass preparations which have been treated with water} aniline colour, best with 
fuchsin. 

Of special importance is the fact that the spirilli of relapsing fever , 
despite the great number of examinations that have been made, have only 
been found in the blood of patients during the period of fever, and were 
constantly absent in the afebrile periods. It must, however, be remarked 
that their presence in the blood only in general conforms to this law, i. c., 
that they may appear a short time before or after the onset of* the fever, 
and also may disappear from the blood a short period before the fever has 
ceased, or, again, they may persist in the blood at the very first onset of the 
afebrile stage. 

Formation and Death of the Spirilli in the Various Stages of the Disease. — 

Why the spirilli , which are present in such large quantities during the fever period , 
disappear so rapidly and without rearing a trace during the crisis (by crisis pro- 
duced artificially they do not disappear), to recur in the blood with the onset of the 
fever, is very difficult of explanation. According to tile investigation of Metsohnikoff 
it has become likely that the spleen plays an important part in this process. 
Whereas the spirilli, during the height of the fever, are only found in the blood, i. e. f 
in the vascular system, but not in the secretions or in the tissues of the body, accord- 
ing to Metschnikofl’s findings, they gather in the spleen before and after the crisis; 
hero they are destroyed, as it seems, by* chemical protective material which is 
secreted by the cells of the spleen, and thus they perish. If all of them are not 
destroyed, a new attack occurs, probably in the manner that the spirilli ( \vliich sur- 
vived, multiply, again to invade the blood in great quantities after a certain time, 
thus producing a second attack. 

As the spirilli of Obermeyer, on the one hand, are constantly found in 
the blood of relapsing-fever patients during the febrile period, and, on the 
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other hand, are never found in any other affection, it is obvious what an 
enormous diagnostic importance is due to these strictures. They have the 
same importance in the diagnosis of relapsing fever which tubercle bacilli 
have in tuberculosis. It is evident that the most exact observation of the 
clinical phenomena of relapsing fever cannot be dispensed with by the diag- 
nostician. The clinical symptoms give the impulse for the examination of 
the blood for the spirilli, and even in finding the spirilli nothing is known 
of the course of the individual case and the changes in the different organs 
and of their functions in the course of the disease ! 

Course of the Affection. — It has been proven experimentally that the 
blood at the acme of the fever is directly contagious; but this .method of 
contagion will scarcely ever be noted in practice. Contagion is more likely 
to occur from person to person by contact, by the exhalations of the pa- 
tients, by fomites and by a third person that may have been the carrier of 
the disease without having been affected by it. After a period of incuba- 
tion (and jirodromal period) which runs its course without symptoms or, 
at the most, with very insignificant morbid phenomena (lassitude, anorexia, 
etc.), and which upon the whole is from five to seven days in duration, 
the affection begins suddenly with marked fever, in the majority of cases 
being ushered in by a chill. At the same time there occur headache, ver- 
tigo, tinnitus aurium, vomiting, mild delirium, sensations of great fatigue, 
pains in the back and loins, and, above all, drawing, tearing pains in the 
muscles, especially in the calves which arc also sensitive to pressure. While 
the headache diminishes during the first days, the general muscular pains 
continue and induce the patient to lie quietly. Soon pressure and tension 
in the epigastrium, especially frequent in the left hypochondrium, take 
place, possibly due to the enlargement of the spleen. The latter may be 
very markedly enlarged and is then easily palpable — I have never seen the 
spleen so large in any other infectious disease as in a case of relapsing fever ; 
the liver is also enlarged and painful, and slight jaundice may usually be 
noticed. 

That we are dealing with a severe infectious disease, is not to be ques- 
tioned under such circumstances. Which disease we are confronting, how- 
ever, cannot be determined without further observation, but the chill and 
the facts that the hot skin may early Bhow perspiration, that the tongue is 
thickly coated, that the frequency of the pulse is 120 and more „make us 
reject the diagnosis of a possible enteric fever and lead us in another direc- 
tion; the tearing muscular pains, especially if an epidemic be present at 
the time, invite us at once to consider relapsing fever. From the fourth 
day on, at which time the characteristic eruption has become noticeable in 
the acute exanthemata and also in typhus fever (in this case usually a day 
or two later), the circle of the infectious diseases which are to be consid- 
ered in a diagnostic respect becomes considerably smaller if no exanthem 
appears in the case in question; now the examination of the blood can no 
longer be delayed, if it has not been taken earlier for the purposes of ex- 
amination. With the demonstration of spirilli in the blood every doubt dis- 
appears — the diagnosis of relapsing fever then becomes the easiest and most 
certain in the entire realm of acute infectious diseases. The fever curve 
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does not show anything characteristic during the first fire to seven days; a 
continuous type of -fever is present, ranging from 104° F. to 106° F., with 
slight or marked remissions (up to three or four degrees), similar to what 
is noted in all other acute infectious diseases. 

About the sixth day, however, the picture suddenly changes, after occa- 
sionally a precritical rise has occurred (eventually with repeated chill and 
vomiting) : The high temperature falls abruptly from 104° F. or 106° F. 
in the course of from six to twelve hourB to normal or subnormal ranges, 
temperatures of 95° and less have been seen, and the drop in temperature 
may amount to seven, nine, or twelve degrees ! In general, such an abrupt 



Fie. 77.— Average Temperature Curve in Relapsing Fever. 


defervescence is not noted in any other infectious disease as in the case of 
relapsing fever ; it is, therefore, somewhat pathognomonic of relapsing fe- 
ver, especially if it be considered that the preceding fever, not as in the 
case of malaria, was of short duration, but has existed almost continuously 
for a week. With the defervescence marked sweating occurs, the frequency 
of the pulse suddenly lessens, the spleen becomes smaller, the blood free 
from spirilli, the subjective phenomena disappear rapidly, except the pains 
in the extremities which may continue for some time ; the patient appears 
to be convalescent and in fact is so in a small proportion of the cases. As 
a rule, however, usually after seven days, another attack of fever occurs, 
resembling the primary one, accompanied with chill, headache, etc., after a 
slight increase in temperature and in pulse frequency usually had an- 
nounced the appearance of a new attack towards the end of the period of 
intermission. This represents an exact reproduction of the first attack; 
the temperature may eventually even be higher than during the first stage, 
whereas the duration of the second attack is apt to be shorter (about five 
days). The second attack also disappears with copious sweating and a 
critical fall of temperature. Then a third, a fourth, and in rare cases 
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even a fifth, attack may occur, after an afebrile ^period which may last 
for several days has regularly been present between the attacks. The 
later attacks of fever are in general briefer than the first one ; the afebrile 
periods of intermission arc prolonged inversely with the frequency of the 
attacks. 

Humber and Duration of the Attacks. — It must be especially remarked in regard 
to the conditions of frequency and time of the individual attacks that, according to 
the observations of vaiious investigators, the following has been determined: In 
about one fifth of the eases the disease showed one attack, in not quite one half of the 
cases (about 40 per cent) fwo, in one third of the cases, three, and in about 5 per 
cent four attacks were noted; only in about 1 per cent of the cases a fifth attack 
occurred. The duration of the attacks and the periods of intermission varied greatly 
in different epidemics and in different eases. Thus the duration of the attacks 
varied from one to fourteen days ; upon the average, the first attack lasted six days, 
and the second four and a half duys, the third three days, and the fourth one and 
a half duys. The petiod of intermission also varied greatly, from three days to 
three weeks; on an average the duration of the afebrile period between the first and 
second attacks was from seven to cigh 4 days, between the second and third attacks, 
from six to seven days, l>etween the third and fourth attacks, finully, frequently even 
from ten to eleven days. 

Special Symptoms and Complications. — Of special symptoms and complications 
which are particularly prominent in the course of relapsing fever something further 
must be said. Although the symptoms on the part of the nervous system , above all 
the headache and pains in the joints which especially irritate the patient, and 
although evc»n actual neuralgias may occur, the brain, on the whole, is less affected 
by the action of the infection than in enteric fever or typhus fever; the patients com- 
plain mostly of vertigo; delirium occurs, but it is very transitory as a rule. In 
some cases meningitis, especially pachymeningitis huMiioriliagicu, was present as a 
complication. There are but insignificant changes in the respiratory organs , only 
bronchitis is a usual symptom. Of severe complications which may be the cause of 
death, catarrhal and fibiinous pneumonia must be mentioned. Less constantly 
afTected is the digestive tract, if slight gastric and intestinal eaturrhs are excluded. 
The tongue is markedly coated from the onset; it rarely becomes dry nnd fissured 
during the attack. As has already been remarked, the liver is constantly enlarged 
nnd painful, and slight jaundice is almost always present. Under certain circum- 
stanees these conditions may reach a more marked grade, in which case the affection 
takes on a different, more severe type to which reference will be had later on (“ bil- 
ious typhoid"). The spleen , as lias already been mentioned, is constantly and 
usually markedly enlarged; swelling during the course of the attack, it declines in 
the period of intermission, to enlarge again with a new attack. This increase in 
size of the spleen is probably due to the periodic development of a plentiful sup- 
ply of leucocytes in the organ which is probably in relation with the leucocy- 
tosis which different authors have observed in the course of relapsing fever. 
Infarcts arising on account of venous thrombosis may excessively increase the size of 
the spleen. Rupture of the spleen in a comparatively large number of cases has 
occurred, either abruptly or as a result of previous softening and purulent condition 
of the infarct. Albumin and hyaline casts are commonly found in the urine during 
the periods of fever as the manifestation of an irritation of the kidneys (in keeping 
with the granular discoloration of the epitlielia of the convoluted uriniferous tubules 
and* the changes in the endothelium of the capsules which have been noted post 
mortem) ; but a more marked irritation of the kidneys with well -developed symptoms 
of nephritis and severer diseases of the kidneys are rare. If, in the latter case, 
blood occurs in the urine, spirilli are also noted to be present in the urine, whereas 
the urine, under other circumstances, is constantly free from spirilli. Other changes 
of the urine (diminution of chlorides, etc.) are of no diagnostic importance. The skin 
shows no constant characteristic changes; of course, roseola, herpes, erythema, pete- 
chia or oedema were noted now and then — but they are all of minor significance and 
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by no means of regular occurrence. Rare complications are: Iridochorioiditis, endo- 
carditis, inflammation of the joints, gangrene of the extremities, etc. 

Bilious Typhoid. — More important than the development of the pre- 
viously mentioned complications is the fact that, in some epidemics and in 
some individual cases of relapsing fever, the disease assumes a malignant 
type with the piclure of severe jaundice, to which the name of “bilious 
typhoid” has been given. The identity of both affections, which has been 
made probable by Griesinger, the classical interpreter of the disease, has 
been ascertained by the presence of spirilli in the blood upon numerous 
occasions, and unquestionably proven by Mogzutkowsky, who inoculated the 
blood of a patient with bilious typhoid into a healthy person and in the 
latter produced simple relapsing fever. The course of the affection, accord- 
ing to Griesingcr, is as follows : Onset with chill, severe headache, and pains 
in the extremity, gastric pains and vomiting; great lassitude, apathy and 
cerebral involvement arc present from the beginning. The tongue becomes 
dry and fissured, diarrhuuc stools, containing bile pigments, set in ; simul- 
taneously there is considerable enlargement of the spleen and liver, both 
organs being sensitive to pressure. From the fourth to the sixth day jaun- 
dice occurs; the pulse which has been frequent up to now, becomes slower, 
the spleen constantly increases in size. In some of the cases death now 
occurs, or rapid amelioration with apparent convalescence, then a relapse 
with all the earlier symptoms, bill which now increase and often rapidly 
terminate in death. In other cases, after the jaundice has appeared, a 
severe typhoid condition develops, with prostration and stupor, quiet or 
loud delirium, frequent pulse, dysenteric or diarrhceic discharges which 
may be of pure blood, difficulty in deglutition due to diphtheritic angina, 
bronchitis, pneumonia, peteehiie and miliaria upon the skin. Now, with 
the symptoms of collapse and in convulsions, death occurs, or recovery 
may take place rapidly within two days or (especially if pneumonia and 
dysenteric intestinal affections, etc., exist) gradually, with the cessation of 
all the symptoms and a slow decline in the size of the spleen. Convales- 
cence in Griesingcr ’s cases was relatively rapid and comparatively mild; in 
other cases it is protracted, and combined with severe sequela*. 

% The duration of these severe cases of relapsing fever is from five to 
fourteen days, the mortality is much greater than in simple relapsing 
fever; whereas here it always shows a very low percentage, it rises in 
the cases of bilious typhoid to from 60 to 70 per cent. The localiza- 
tion of the relapsing-fevcr process in the latter is more distributed and 
severer. Complications, which arc entirely foreign to simple relapsing 
fever, although they do not occur in bilious typhoid, are all more marked 
and of a more pernicious nature in tlie latter, in keeping with the severe 
changes of the organs which have been found post mortem. Thus we note 
haemorrhagic and diphtheritic inflammations of the mucous membranes 
and serous coverings, multiple formations of abscess in the spleen, the 
liver, the kidney and the brain, as well as parenchymatous inflammations 
of the liver, of the heart, etc. 

The characteristic spirilli are always found in the blood of patients 
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with bilious typhoid: The identity of this affection with relapsing fever, 
according to this and to the positive, already mentioned results of inocu- 
lation, is unquestionable. The name “ bilious typhoid ” should, therefore, 
be definitely done away with, and the designation " septic-bilious relapsing 
fever " substituted. Diseases which show a similarity to the septic-bilious 
relapsing-fcvcr variety, in which, however, the proof of the presence of 
spirilli is not possible, must on principle be rejected from the category of 
" bilious typhoid.” 

It is not necessary to enter into a special differential diagnosis of re- 
lapsing fever, for the above-stated reasons. After what has been mentioned 
of diagnostically important symptoms, above all of the presence of spirilli 
in the blood of patients in certain stages of the affection, the diagnosis of 
this disease can be made with more certainty than that of any other acute 
infectious disease. Usually one microscopic examination, i. e., the proof of 
the characteristic spirilli which do not occur in any other disease, is suffi- 
cient to dispel all diagnostic doubt. 

ENTERIC FEVER-TYPHOID FEVER-TYPHUS 
ABDOMINALIS 

The diagnosis of enteric fever, in the majority of cases, can be made 
without difficulty from the complex of the clinical phenomena; but in a 
small number of cases this may only be done by exclusion. The diagnosis 
is materially assisted by the proof of typhoid bacilli in the blood and in 
some of the excreta of the patient, and of the presence of an agglutinating 
action of the serum upon typhoid cultures (Gruber-Widal reaction, which 
see) ; further, by a careful noting of the cetiologic conditions of the indi- 
vidual case. We shall, therefore, first briefly discuss the pathogenesis of 
enteric fever in so far as it is of value in the diagnosis. 

Typhoid Bacilli. — The typhoid bacilli which were discovered by Eberth, in 1880, 
and which were first obtained in pure cultures by GaiTky, are generally admitted 
to-day to be the cause of typhoid fever. They represent small, feeble staffs with very 
markedly developed movements (due to numerous flagella) which may be coloured 
intensely (but not according to Gram) and which may be cultivated upon gelatine 
and especially upon potatoes. Although the dependence of enteric fever may be 
unquestionably looked upon as due to these bacilli, it has been more and more devel- 
oped lately that the absolute proof of these micro-organisms is by no means easy, 
and that a confusion with other typhoid-like bacilli, especially with those belonging 
to the group of the bacterium coli commune, is very difficult to avoid. The practical 
application of the determination of the typhoid bacilli in the diagnosis is extremely 
limited up to this time. The typhoid bacilli, as is well known, colonize with prefer- 
ence in the lymphatic organs: In the mesenteric glands, in the Bpleen and especially 
in the solitary follicles and in Peyers patches of the intestine, in which they produce 
inflammation and necrosis of the tissue. The circumstance that the typhoid bacilli 
ase distributed in the body in a mctastntic*infectious manner is the cause that they 
are also found in other portions of the body, especially in the kidneys and upon the 
skin (the eruption). They are also met with in the secretions, the urine, the 
sputum and perhaps also in the sweat. More important as carriers of the bacilli 
are the f trees; however, the proof of the bacilli in the excrements can rarely be 
obtained and usually only in the course of the second week. This is due to the fact 
that the typhoid intestinal infiltrations which constantly and plentifully contain 
typhoid bacilli, begin to form crusts at about this time. The finding of the bacilli 
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in the blood of the eruption is likewise only possible during the course of the second 
week, i. e., during the time the eruption begins to appear. It is clear, therefore, 
that, especially during the first week and a half in which the diagnosis is mostly in 
the balance, We cannot obtain much aid from bacteriological investigations. We are 
more certain to arrive at a result in trying to obtain cultures from the urine; most 
certain to do so by the examination by culture of the blood taken from the spleen; 
bub, what practitioner would regularly use such methods for purely diagnostic pur- 
poses? 

Distribution by Means of the Faeces.— It may be stated as unquestionable that 
the infective principle of the typhoid poison is contained in the urine and especially 
in the faces of enteric-fever patients . In favour of this is not only the positive 
result of the examination of the dejecta for typhoid-fever bacilli, but an enormous 
array of professional observation which shows that the clothing, bed-pan, closets, 
etc., which have been soiled by enteric-fever dejecta, have spread the infection. 
Especially is this the cose by drinking-water and milk, in this regard there is a 
great number of absolutely certain examples which, according to my opinion, abso- 
lutely prove that the affection has only occurred in persons who have obtained their 
drinking-water from the same water-supply or their milk-supply from the same 
dairy, in which cases later a communication of the water-supply could be shown 
with privies into which the dejecta of enterio-fcvor patients were thrown. This has 
been positively determined. The possibility of a propagation of the germs of enteric 
fever by means of drinking-water lias also been proved from an experimento-bacterio- 
logic standpoint, after it has been demonstrated that the possibility of life of the 
typhoid bacilli in water may last many weeks. 

On the other hand , enteric fever is not contagious from person to person , i. e., 
individuals who are exposed solely to the exhalations of enteric-fever patients, or 
who are in close association with the patients without coming in contact w r ith their 
dejecta or secretions, run no danger of being attacked by enteric fever. I depend 
upon my own observation of over two and a half decades — but in one of my cases 
could 1 establish direct contagion. This occurred in a female w’ho, being paralyzed, 
remained for months in a ward in which also enteric-fever patients were present. 
Whereas never before or afterward a single case of enteric fever was noted the origin 
of which could be referred to the presence of the affected person in this ward of the 
hospital or in the hospital itself, the patient previously mentioned one day was 
attacked by an unquestioned, mild case of enteric fever. As was afterward shown 
in the case of this patient, accidentally the same thermometer was used to take the 
temperature per rectum mth which , a short time previously , the enteric-fever 
patients who were lying in this ward, also had their temperatures taken! 

Course of the Infection. — If the bacilli find their w r ay into the digestive tract 
of a healthy person, the course of the infection is very probably as follow's : In the 
stomach there is no soil which is favourable to their development; they are, there- 
fore, rapidly destroyed here, which may be assumed according to investigations which 
have been especially directed to this point, provided the gastric juice contains the 
normal amount of hydrochloric acid. If this is not the case or if the typhoid bacilli 
reach the stomach during the time in which no acid is secreted, they leave the stom- 
ach in a condition capable of germinating, and find entrance into the bowel of the 
person, in which, under conditions favouring their retention, they lodge ( individual 
predisposition), find their way into the lymph glands, from there into the blood, and 
thus into the spleen, liver, kidneys, and marrow of the bone. A part of the bacilli 
are later, thoroughly capable of existence, cast off in the dejecta, and these bacilli 
which are discharged in the faeces, urine, ' etc., form the nidus for new infections. 
Ab we have seen, this may occur without difficulty by means of drinking-water and 
food material, and thus the explanation is clear. In favour of this view is not only 
a large amount of clinical observations, but also the circumstance that the principal 
field of the pathogenic activity of the bacilli is in the intestinal canal, in which arises 
primarily an enlargement of the solitary follicles and of Peyer’s patches, with 
medullary (cellular) infiltration, which latter may either diminish with fatty degen- 
eration by absorption or, much more frequently, lead to scar formation (second week 
of the disease) and development of necrosis (third week). 

B8 



908 


INFECTIOUS DISEASES 


The question regarding the details of the dissemination of typhoid fever is by 
no means so thoroughly plain in all instances as in thb case mentioned from my 
own observation of direct 'transmission of the bacilli into the intestine of the 
healthy individual or as in cases of an unquestioned importation of the bacilli with 
drinking-water, etc. On the contrary, we must admit, if we desire to state the 
case impartially, that the method by which the transmission to the healthy indi- 
vidual has taken place, can frequently not be proved. It is possible that, with the 
faces of typhoid patients which lm\ c reached the soil of the earth (even if the supply 
of oxygen be entirely cut off, although to a less extent than if oxygen were present, 
it is possible for the bacilli to flourish), typhoid bacilli may continue to develop here. 
And this may be facilitated in different regions and at different times (predisposi- 
tion, regarding place and time — maximum of the frequency of enteric fever in the 
'autumn and during the first months of winter). However, this is but a possibility , 
as the strict proof of the further development and multiplication of the typhoid 
bacilli in the earth has ns yet not been furnished. On the other hand, it must be 
admitted that typhoid bacilli in the ground may remain capable of development for 
a Jong time — up to half a year — and may withstand external influences such as 
drying and cold (up to — 10° 0.), whereas higher grades of heat (75° C.) and direct 
sunlight destroy them after a brief period. There is, therefore, no doubt that the 
enteric-fever poison may remain in *he earth for a long time without losing its 
faculty of growth, and from here may get into ground-w’ater or well-water retaining 
all its faculties, or may be deposited upon food material and in thiH way be 
imported into the human organism. Contagion by means of exhalations coming from 
the ground, by the “ground air,” is impossible, liven if it has been proved that 
typhoid bacilli may be carried by dust and thus reach the human body, this method 
of transportation must in reality be looked upon as very rare; and the possibility 
of flying of the bacilli or an inhalation of these, as a flying poison, is not w'orth con- 
sideration. Pcttenkofer’s proof that the frequency of entnic ferer is in a reciprocal 
relation with the condition of the ground- water , so that the loir condition of the 
g round-water involves a growth of enteric-fever easts, remains under all circum- 
stances an indisputable, important fact, which is undoubtedly correct for some, if 
not for all, epidemics of enteric fever. This is by no means in contradiction to the 
bacteiiologicnl standpoint, but, uccoiding to above explanations, may be combined 
with it without the slightest difficulty. 

The duration of the time from the entrance of the typhoid poison until the phe- 
nomena of the disease appear is, on an average, tw T o to three weeks. This period of 
incubation runs its course without symptoms provided those occurring in the pro- 
dromal period are not included. 

Prodromes. — By no means in all of the eases is it possible, by care fully 
considering the etiological conditions, to gain points of importance for 
the diagnosis of enteric fever. We are usually compelled carefully to 
'weigh and to analyze the entire symptom-complex . As a rule, before the 
onset of the pronounced febrile period, a so-ealled “prodromal stage” 
occurs which varies greatly in individual cases, lasting hours, days, yes, 
even weeks, and which is characterized by general malaise, feebleness, pains 
in the extremities, by anorexia, vertigo, headache, disturbed sleep, tinnitus 
aurium, and mild rises of temperature; rarely also by abdominal symp- 
toms (abdominal pains and dj^rrhcea). The inconstant occurrence and the 
vague nature of these Symptoms would make it appear more proper to 
forego their separation from the incubation period ; the establishment of an 
individual prodromal stage has absolutely no value in a diagnostic respect. 

Course of the Fever. — Enteric fever begins, as far as the diagnostician 
is concerned, with the occurrence of the fever , which rarely sets in with a 
single chill, repeated chilliness being usually noted. The course of the 
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fever in enteric fever has been determined by thousands of individual ob- 
servations and by innumerable measurings by means of the thermometer. 
In the first half, of the first week, often even a few duys longer, a gradual, 
step-lilee rise of the curve occurs, so that the temperature in the evening is 
about a degree and a half to two degrees higher than that of the preceding 
evening, and about a degree more than upon the following morning. (See 
temperature chart, Fig. 78.) 

After the temperature has reached its acme of 103° F. to 105° F., in 
from three to five days, the fever shows a continuous type, i. e., the tem- 
perature remains at about 104° F., with slight morning remissions (cor- 4 
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Fig. 78. — Average Temperature Curve in Enteric Fever. 


responding about to the morning remissions in the normal temperature 
curve). In the course of the .third week usually more marked morning 
remissions occur, which may be looked upon as the first signs of improve- 
ment in the case. The morning temperatures in this remittent stage of the 
fever may Ikj between 100° F. and 103° F. ; the evening temperatures, how- 
ever, are always higher. Gradually, in the course of the fourth week, the 
morning temperature reaches to 100° F. or below, whereas the evening 
temperatures still reach high grades. It is of importance to the physician 
to understand this stage of marked, intermittent temperature curves in the 
course of the fever, so that he does not erroneously consider the high 
evening temperatures a severe sign of a new exacerbation of the disease. 
In that, now, the evening temperature gradually becomes lower day bv 
day, in the fifth week a time occurs in. which the evening temperature no 
longer rises above 09° F. or 100° F. and gra&ually^eaches normal. The 
fint day in the course of the disease in which this is the case may be looked 
upon as the commencement of convalescence. The temperature curve as 
sketched (see Fig. 78) is in keeping with the course of the temperature in 
a medium severe case of enteric fever. It is obvious that slight deviations 
may occur at the.hedside ; upon the whole, however; the temperature shows 
this course with conspicuous regularity, and marked deviations either above 
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or below (for example, an unusual fall of the evening temperature below 
the morning temperature in the stage of the intermittent or remittent 
course) are by no means to be looked upon as irrelevant circumstances , but 
usually as the expression of complications to which we shall refer later on. 
In a diagnostic respect regular notes of the temperature are to be taken 
(at least three times every day), and an exact observation of the tempera- 
ture course in typhoid is absolutely of the greatest importance, yes, even of 
fundamental importance for the physician, as the prognosis as well as the 
necessity to adopt therapeutic measures are often materially determined by 
the course of the fever curve. 

[It should be noted that the course of the temperature during conva- 
lescence is extremely labile, that slight conditions are apt to produce fluctu- 
ations and rises. Further, it is very common for the temperature during 
convalescence to run a subnormal range which may amount to several de- 
grees.] 

Condition of the Pulse. — Of great diagnostic importance, next perhaps 
to the observation of the temperature, is the recognition of the condition 
and frequency of the pulse. This shows, according to the height of the 
fever, a greater or lesser frequency. But it is important that the pulse fre- 
quency in typhoid in toto is less than in other infectious diseases, i. e., 
whereas we would expect a pulse frequency in general of about 120 per 
minute with a temperature of 104° or thereabouts, in similar conditions in 
enteric fever only 110 to 90 per minute would be noted, yes, occasionally 
even less ! The pulse, besides, is usually dicrotic and extraordinarily weak. 

Dicrotism. — The reason of this peculiar condition of the pulse frequency may be 
looked for in that the increase of the pulse, as is usual in fever so also in typhoid, 
de{>ends directly upon the height of the body temperature, but that, besides, it should 
be noted that the typhoid intoxication shows an inhibitory action upon the frequency 
of the pulse in this disease. A weakened condition of the arterial wall due to paresis 
of the vaso-constrictors should also be considered as a result of the infection, pro- 
ducing the softness and dicrotism of the ptdse in enteric fever, especially during the 
second and third weeks. Dicrotism has not nearly the diagnostic importance which 
is usually given to it, as it occurs in many other afebrile infectious diseases. Be- 
sides, I regard the diagnosis of dicrotism by mere palpation of the radial artery 
(without the use of the sphygmograph ) as of slight importance; if the results of the 
feeling of the pulse are frequently compared with the sphygmographic examinations, 
we will be astonished how rarely the expected “slight dicrotism” appears in the 
sphygmogram. 

r Relative Slowing of the Pulse. — Of much greater importance than eventual 
dicrotism is the previously mentioned relative slowing of the pulse frequency . In no 
other infectious disease is this incongruity between pulse beat and temperature 
curve so markedly developed and so frequently pronounced as in the case of enteric 
fever. [Except in the case of yellow fever.] 

As a rule, the pulse is found, with temperatures of 101° F. to 104° F., amounting 
t<? &0 to 100 per minute, In contrast to other febrile diseases in which, if the tern- 0 
perature be 104° F., the pulse, as a rule, will amount to 120 beats per minute. I may 
state from a rich experience that, in cases which were very difficult to diagnosticate, 
the observation prolonged through the course of several days of the relative slow- 
n$ss of the pulse haB more than o’nce assisted me in the diagnosis and later has 
usually proved itself as a correct inference. It must be remarked, however, that this 
incongruency of height of temperature and pulse frequency only occurs in mild cases 
during the entire course of the disease, whereas in severe cases it may also be noted 
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during the first stages, but later, as cardiac asthenia develops more and more, it 
gives place to greater pulse frequency, yes, the rapidity of the pulse may even 
become excessive. This, however, docs .not detract anything from the importance of 
the symptom in diagnosis, as in the majority of cases the question of differential 
diagnosis only produces difficulties in the first stages of the disease. 

First Week of the Disease.— Combined with the fever and the just- 
described changes of the pulse are the other signs of a febrile affection: 
Lassitude, headache, restless sleep, hot skin, rarely perspiration (well- 
developed perspiration almost always is against the presence of enteric 
fever, although in some few exceptional instances I have seen typhoid-fever 
patients almost bathed in sweat) ; further, anorexia, thirst and a diminished 
excretion of urine. With this the symptoms of the typhoid infection are 
mingled : Marked headache, vertigo, mild delirium, tinnitus aurium ; rela- 
tively frequent is also epistaxis in the first week. The tongue is coated, 
but this coating is soon lost in certain areas, and upon the margins and at 
the point, extending more or less towards the back of the tongue, the organ 
becomes red; as the tongue is protruded, it is noted that it is tremulous. 
Frequently there is early constipation; only towards the end of the first 
week does diarrhoea occur, as a rule. The belly becomes tympanitic, pain- 
ful upon pressure, especially in the ileoeaccal region, and gufgling is noted 
upon palpation (ileoeaeeal murmur) — a symptom absolutely without value 
in the diagnosis. The spleen is enlarged even in the first week, which can 
be determined upon palpation. Percussion of the lungs shows normal con- 
ditions, auscultation reveals the signs of a mild or moderate bronchitis with 
medium-sized rales. 

Second Week. — In the second week, after the fever has reached its acme 
and the continued type of the fever curve is noted, the disease develops to 
its complete height, to the so-called status typhosus: Stupor, somnolence, 
difficulty of hearing, difficulty and indistinctness of speech. The patient is 
apathetic in a sort of semi-comatose condition, frequently murmuring to 
himself, picking at the bedclothes, showing involuntary contraction of the 
muscles (subsultus tendinum), and* he is in a generally stupid condition 
("typhus stupidus”) ; in oilier, rarer cases the patient is subject to illu- 
sions and hallucinations, loud and lively delirium (“typhus versatilis”) 
occurs, he* jumps up, yes, even maniacal attacks may take place. I was 
compelled, a couple of years ago, to put a patient into the strait-jacket! 
.Involuntary evacuations of urine and fa*ces occur, the tongue is dry, red, 
fissured and fuliginous, is protruded with difficulty, trembles, and often re- 
mains out, the patient forgetting to draw it into his mouth again; the belly 
is tympanitic. Usually, now, there are well-developed diarrhoeas, the thin 
stools resembling pea-soup, i. e., light yellow, separating in two layers, an 
upper, fluid, and a lower, more consistent, mass. The urine, as a rule, con- 
tains albumin, the spleen is distinctly enlarged. At the beginning of the 
second week, usually about the tenth day, the eruption occurs in the upper 
abdominal region, a diagnostically very important symptom. The bron- 
chitis is more marked, the fine riles are concentrated to the lower posterior 
portions of the lungs, and here, not infrequently even now, a unilateral or 
bilateral mild dulness may be noted upon percussion. 
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Third Week. — The third week, in the severe cases, shows the acme of 
the asthenia and of the stupor; this is the period of the severe complica- 
tions : haemorrhages and perforations of the bowels, hypostatic pneumonias, 
parotitis, and bedsores, etc. In mild cases a change for the better occurs 
in this week, in that the continuous type of fever becomes remittent and 
later intermittent, and the marked symptoms of the severe infection com- 
mence to abate. As a rule, the roseola ceases with the end of the third 
week. 

In the fourth week, finally, the symptoms of the disease become grad- 
ually less and less marked. The apathy disappears, there is control of urine 
and fasces; the tongue becomes moist, diarrhoea stops; the eruption which 
has last appeared becomes pale, the spleen smaller. The pulse becomes 
stronger and slower; not only the morning temperature, but also that of 
the evening no longer rises beyond 100° F. — convalescence sets in, which 
may, however, be interrupted by various sequela; or by relapses. 

Among the symptoms of enteric fever which have boon thus briefly 
sketched, there are of great diagnostic importance, besides the fever and the 
condition of the pulse: The eruption, the enlargement of the spleen and 
the appearance of the tongue ; of less diagnostic importance are diarrhea, 
the gurgling in the right iliac fossa, the nervous phenomena, the bronchitis, 
and the condition of the urine. We shall have to consider the symptoms 
mentioned individually and somewhat more in detail. 

The Boseolar Exanthem. — The eruption of. enteric ferer is absent in 
about one quarter of the eases, at the most; it is scarcely different from 
other varieties of roseola, showing small, round, slightly elevated, pale-red 
areas which disappear upon pressure with the finger. Somewhat character- 
istic of the typhoid character of the eruption is only its position. In the 
majority of cases it only occurs, or at least at first, upon the lower parts of 
the chest and the upper parts of the abdomen; as a rule, there arc but 
about twenty spots. However, in other, but rarer, cases the skin of the 
body and extremity appears as if covered with the eruption. It is important 
to note that the eruption, as a rule, appears first at the onset of the second 
week, according to my experience, however, almost always only towards the 
middle of the second week ( tenth day). Therefore, we cannot expect in 
the first ten days that the appearance of the eruption should remove any 
diagnostic doubt : And, r ice versa, the diagnosis of enteric fever should not 
be looked upon as unlikely during the first ten days if no eruption appears. 
The individual rose-red spots disappear in from three to four days, whereas 
new' eruptions appear for a week or two longer (up to the end of the third 
or the beginning of the fourth week), occasionally even recurring in con- 
valescence. Only unquestioned maeulo-papular roseolar eruptions must be 
utilized for diagnostic purposes (not vesicles nor conical papules) ; hut if 
odly a few unquestioned rose-red spots are found in the epigastric region, 
this is a most important auxiliary aid in the diagnosis of enteric fever. 
[The eruption is also frequently noted upon the back, between the shoulder- 
blades. It is even observed here when it is absent upon the abdomen, rarely 
is the eruption seen upon the face and extremities.] 

Splenic Enlargement. — Splenic enlargement, of less importance in the 
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diagnosis than the eruption, is almost alwaj r s present, certainly in 90 per 
cent of the cases. This may be demonstrated not only by percussion, but 
also by palpation, provided we are careful and, without pressing, place the 
right hand in the left hypochondrium at the height of inspiration, while the 
left hand forces the lower thorax wall towards the other hand. The en- 
largement of the spleen cannot be noted, either upon percussion or palpation, 
only in the case of marked meteorism. The consistency of the organ is con- 
spicuously soft, rarely painful ; if the latter is the case, the occurrence of a 
splenic infarct or abscess should be thought of. 

Condition of the Stools. — The gurgling in the right iliac fossdj the sig- 
nificance of which was formerly often overestimated, appears as soon as 
fluid intestinal contents containing gas bubbles can be palpated in the ileo- 
ca?cal region; this symptom has absolutely no diagnostic value. Of more 
importance arc the dmrrluvic stools. Diarrhoea is absent in the course of 
enteric fever at most in about one third of the cases: It usually alternates 
with constipation or with normal stools and only exists continuously in one 
quarter to one third of the patients. The absence of diarrhoea should not 
be looked upon as an important symptom in making the diagnosis of enteric 
fever questionable. 

According to my opinion and experience, the diarrlura in enteric fever is a nerv- 
ous-infectious phenomenon and not the direct result of the intestinal ulcers. This 
may be easily proved in that diarrhoea is in no relation with the intensity and 
extent of the ulcerative process. Hi ere are cases in which the bow’el is found post 
mortem to he covered with ulcers and in which, nevertheless, constipation was noted 
up to the time of death; and, rice versa , other cases exist in which infra vitam 
one diarrluric stool followed the other, but in which only a few r insignificant ulcers 
are noted at the autopsy. It is, therefore, probably due to the sensitiveness of the 
nerves of the intestines whether they react to the typhoid virus by giving rise to 
greater peristalsis or not. The cow* position of the dinrrhuic stools is also by no 
means pathognomonic, even if the pea-soup-like appearance be suspicious, i. e., in 
so far as a W'ell-dcveloped separation of the fluid into more compact parts (the latter 
consisting of small crummy portions) and thin stools rarely occurs in the other 
forms of diarrhoea. The reason of this condition, namely the deficient suspension of 
the more compact constituents of the stools in the fluid, is not quite clear. The 
sediment contains, besides epithelia and round cells, fat crystals and triple phos- 
phates and, frequently, but not before the ninth day of the disease, typhoid bacilli. 

Condition of the Tongue. — Of greater diagnostic import, according to 
my experience, is the appearance of the tongue . The tongue, which is at 
first sticky and moist, and uniformly coated, after a few days becomes dry 
and partially red. As desquamation of the coating occurs at the margins 
and at the point, the tongue takes on a peculiar appearance. The gray cov- 
ering which lies in the middle of the back of the tongue is surrounded by 
flesh-coloured borders and anteriorly by a triangular red area which oceu- 
pies the tip of the tongue. In the second week even this coating upon 
the middle of the tongue disappears ; the entire tongue now becomes red, 
resembling a piece of raw meat, and, on account of the marked dryness, has 
become fissured, here and there it is covered with dry, bloody mucus — 
“ fuliginous ” ; the lips are also frequently covered by sordes and are also 
fuliginous. 
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Bespiratory Organs. — Bronchial catarrh may be noted in the most, if 
not in all, cases early, i. e., in the first week ; in the lower posterior parts of 
the lungs, especially in the later stages of the disease, the rales are relatively 
quite numerous. The progress of the bronchitis into the last-named por- 
tions should be observed every day, as it is very likely that after a longer or 
shorter period hypostatic conditions and pneumonias may develop, and an 
early recognition of these complications may save life. 

Phenomena on the Part of the Nervous System. — Nervous symptoms are 
constant in the course of enteric fever, but their intensity varies greatly in 
different individuals (“ nervous fever ”). Whereas in some individuals the' 
psychical condition is scarcely altered, in others complete stupor develops, 
in again others unrest, convulsions, delirium, etc., which may remind us of 
the picture of a maniacal attack. 

This changing condition of the nervous phenomena may be explained from the 
.individually varying reaction on the part of the nervous system to the fever heat and 
the typhoid infection ; for the phenomena of the nervous system, especially those of 
the brain, are to be directly referred to these two factors. With the lowering of the 
temperature by antifebrile measures, primarily by baths, the nervous- phenomena 
frequently disappear in a marvellous manner (an enteric-fevcr patient treated accord- 
ing to modern methods in generul shows a very different, much milder picture than 
the markedly delirious enteric-fever patients or those in complete stupor, of former 
times) ; but they do not, us a rule, disappear entirely. Even before the fever occurs 
in typhoid, nervous symptoms set in, pains in the limbs may be noted, etc., and 
even later, if for any reason whatever the high temperature, which is almost a con- 
stant phenomenon of enteric fever, remains absent for a time, marked symptoms on 
the part of the nervous system may still be presenf; I have seen a case of an 
afebrile enteric-fever patient with marked delirium. Evidently in these cases we 
have to do with brains readily inlluenced by irritation, which react markedly to the 
chemical typhoid poison (similar to the individually varying reaction to parcotics, 
etc.), so that it does not require the cumulative irritation of the heated fever blood 
and of the typhoid poison, but the latter alone is sufficient to produce the severe 
nervous phenomena. 

Other Symptoms. — What other morbid phenomena may be noted in the course of 
a medium severe attack of enteric fever, is of minor diagnostic importance. 

Enlargement of the Liver. — It may at least be briefly mentioned that the liver 
is generally found enlarged in the severer types of enteric fever, according to my 
experience, and (in keeping with the anatomical changes in such cases, with the 
cloudy swelling or the advanced fatty degeneration of the organ) it may be felt as 
a tumour of soft consistence. 

Composition of the ITrlne. — The condition of the urine also shows but few 
changes which may be regarded as differing from other infectious diseases. Albu- 
minuria, which disappears with the fever and with the disease, is quite common, a 
more marked irritation of the kidney producing an actual n'ephritis is generally rare 
in the case of typhoid (opposed to scarlet fever, diphtheria and others). For a time 
it was believed that the diazo reaction , which, with the urine of enteric-fever patients, 
shows an intense red colour, would furnish us a sign which, was important in the 
diagnosis of typhoid. However, it was shown that the diazo reaction of the urine 
of qiteric- fever patients is occasionally, although not often, absent (in about one 
quarter of the cases at most) and, on the other hand, that it is not infrequently 
present in tuberculosis and in other infectious diseases. Nevertheless, I should 
advise, in questionable cases in which the diazo reaction is absent, to be careful with 
the diagnosis of enteric fever, especially as the reaction sometimes becomes positive 
late, not until the second week of the disease. 

Complications. — The complications and sequela are more numerous in 
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enteric fever than in any other infectious disease. Their exact knowledge is 
of great importance in the diagnosis of enteric fever, especially in certain 
stages, and they are to be mentioned briefly. The most important are those 
which are due to intestinal ulcers, especially intestinal hcemorrhages and 
intestinal perforations . 

* Intestinal haemorrhages are not very frequent in enteric fever (from 5 
to 10 per cent .of the cuses) ; they are of varying intensity; occasionally 
only traces of blood are found mixed with the stools, at other times large 
masses of blood are evacuated ; the stools then assume a reddish-brown or 
black colour. Accordingly, the subsequent phenomena also vary: Under 
some conditions there are no symptoms which call attention to this slight 
blood loss, and its existence is only noted upon a casual examination of 
the faeces; in other cases a marked intestinal haemorrhage will be followed 
by collapse, with pallor of the face, cold extremities, smallness of the -pulse 
and a fall in temperature. The latter, the fall in temperature, is occasion- 
ally the first sign that an intestinal haemorrhage has occurred, i. e., if the 
blood which was extravasated into the bowel is not discharged in the stools 
and, in the midst of a temperature of a continuous type, normal or sub- 
normal ranges should be noted, which always points to an extraordinary 
incident, generally a severe collapse. The intestinal haemorrhages usually 
cake place between the third and .fourth week, especially at the time when 
the necrotic crusts are thrown off. Intestinal haemorrhages which occur 
earlier, i. c., in the first and second week, are due to parenchymatous haem- 
orrhages of enlarged Pcycr’s patches, whereas those which appear in the 
fifth or sixth week are due to sluggish ulcers. 

Intestinal perforations occur most frequently between the second or 
fifth, rarely during the sixth, week or still later, by the necrotic process 
extending to the serous layer of the gut which may tear, due to stronger 
peristalsis or dilatation by gas. As a rule, the tear is found in the ileum, 
more rarely in the large intestine or in the vermiform process. The symp- 
toms of perforation are ushered in by severe pain in the abdomen or by 
collapse; this is followed by tympanites and pain upon pressure of the 
abdomen, displacement of splenic and liver dulness by the air which has 
entered the abdominal cavity from the gut, in short, the entire symptom- 
complex from so-called “ perforative peritonitis/’ the detailed explanation 
of which must be looked for in the differential diagnosis between perfora- 
tion of the bowel and enteric fever and meteorism (which see), which so 
commonly occurs in typhoid fever. The almost invariable result of these 
severest complications is death, but recovery is not opposed to the correct- 
ness of the view that perforation may have taken place. I have seen sev- 
eral patients with perforative peritonitis get well ; these were cases in which 
the diagnosis could be controlled by the gradual return of hepatic and 
splenic dulness and also by a friction sound which occurred over the liver 
during the period of convalescence. Perforative peritonitis without the en- 
trance of gaB into the peritoneal cavity may result from the rupture of 
purulent mesenteric glands or of a splenic or hepatic abscess. A simple 
purulent peritonitis may also be due to the typhoid ulcers and occur with- 
out rupture. 

so • 
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Secondary Pus Formation. — The last-named formations of pus in the 
course of enteric fever, as well as the meningitis , pleuritis, the pulmonary 
abscesses and the cerebral abscesses, furunculosis and larger cutaneous and 
muscular abscesses (especially in the regions of the gluteal and gastroc- 
nemius muscles), purulent mediastinitis , retropharyngeal abscess, suppura- 
tive parotitis , abscess formation of acutely arising goitres, lymph-gland 
suppurations , purulent arthritic inflammations, etc., and, finally, well-pro- 
nounced pyaemia, of which I have seen several examples, owe their origin 
to a mixed infection, i. e., they are probably due to the fact that, according 
to experience, the chemical products of the typhoid bacilli, more than in 
the case of other infectious diseases, prepare the soil in which pus-produc- 
ing bacteria, usually streptococci, more rarely staphylococci, finding their 
way into the body, display their action. These mixed infections are quite 
common occurrences in severe cases of enteric fever. Naturally, in some 
few cases, which have been very carefully examined, of collection of pus in 
the course of typhoid, pure 1 cultures of typhoid bacilli were found, without 
the usual pyogenic; organisms, staphylococcus and streptococcus pyogenes 
being present. Under such conditions it must be assumed either that the 
typhoid bacilli themselves are pyogenic or that in these foci active staphy- 
lococci and streptococci which were originally present, having been brought 
in contact with typhoid bacilli, have perished. The latter assumption, how- 
ever, cannot be regarded as being always correct, as it lias been proved that 
exclusively typhoid bacilli were present in fresh deposits of pus, and as un- 
objectionable experiments of various investigators have shown that the sub- 
cutaneous injection of typhoid bacilli can produce pus. The decision in 
•which manner suppuration has occurred in the individual case can only be 
found by an exact bactcriologic examination and culture. 

Other Rarer Complications. — After having discussed the most important and 
most frequent complications of enteric fever, the other complications shall be briefly 
mentioned, according to the organ to which they are directly related. 

DIGESTIVE ORGANS 

In the oral cavity in the course of typhoid, superficial and deep ulcerative proc- 
esses are noted (partly due to pressure of the teeth), in the later course of the disease 
aphthous stomatitis. Similar conditions are seen upon the mucous membrane of the 
pharynx ; besides simple angina with the formation of superficial erosions in the 
palatine arches and tonsils, angina of a phlegmonous and diphtheritic character may 
gur and give rise to ulceration. Vdftktitis is especially feared, which arises partly 
continuation of a catarrh of the mouth to Steno’s duct and which may end 
disintegration or may be partly of a purulent nature and is then brought about 
in the method which has been previously described. Suppurative conditions in the 
parotid are dangerous on account of angina Ludovici, venous thrombosis and pyaemia, 
which may sometimes follow it. The facial nerve may also be destroyed, and paraly- 
sis tff the nerve, from which there is no recovery, mag be the result. Complications 
on the part of the stomach are, in general, rare if the dyspeptic symptoms and vom- 
iting be excluded. I can remember, in reviewing tub great number of cases that I 
have observed, but two rare complications on the part of the stomach which deserve 
mentioning — Jurmat emesis, to which post mortem only a marked type of hypersemia 
of the mucous membrane corresponded, and the formation of ulcers of the stomach 
in an individual whose gastric mucous membrane, analogous to the mucous mem- 
brane of the intestine, contained numerous agminated follicles; the latter, as well as 
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Peyer’s patches, were infiltrated with medullary substance and ulcerated. The 
enlargement of the spleen may attain such enormous dimensions that it may burst, 
but this is a very rare cause of rupture of the spleen ; more frequently it occurs 
as the result of abscess formation due to infarcts in the spleen . These latter again 
are partly the result of emboli which come from the heart and partly due to throm- 
boses which are produced by the circulation which has become deficient in the later 
course of typhoid, in which case the enteric-fever bacilli may act as pyogenic agents. 
As in the spleen, ho, in rare cases, may abscesses occur in the liver . Jaundice is 
much rarer in enteric fever than in other infectious diseases (in scarcely 2 per cent 
of the cases) ; hence, the presence of icterus, in a questionable case, is decidedly 
against the existence of enteric fever. In some few rare cases the toxine of ehterie 
fever has given rise to a severe fatty degeneration of the liver which clinically resem- 
bled the process of acute yellow atrophy of the liver . 

RESPIRATORY ORGANS 

Coryza is ho rare in the course of enteric fever that, if a nasal catarrh occurs 
at the onset of a questionable febrile affection, enteric fever may be excluded ; how- 
ever, ejnstaxis in the course of the first week is quite common. Laryngeal ulcers 
are comparatively frequent in severe cases which terminate fatally (in about 20 
per cent of the fatal cases) ; they occur between the second and eighth week and 
are either the result of diphtheritic chunges or (in the presence of adenoid tissue 
in the mucous membrane of the larynx) the product of actual typhoid medullary 
infiltration. As u rule, these laryngeal ulcers run their course without symptoms, 
in other cases they give rise to hoarseness, difficulty of deglutition, etc., occasionally 
they produce perichondritis or <edema of the glottis; l have seen an apparently 
completely convalescent enteric-fever patient die of oedema of the glottis which was 
<lue to a latent typhoid ulcer. We have already referred to the frequent occurrence 
of catanlial, hypostatic pneumonia ; frequently deglutition pneumonia also develops, 
more rarely actual fibrinous pneumonia , evidently due to mixed infection, in which 
ease, besides enteric fever, the characteristic course of the pneumonia is at lcuHt indi- » 
catcd, and the sputum is bloody, curiously even more markedly so than in the usual 
fibrinous pneumonia. In such cases (as in a case observed in my clinic) typhoid 
bacilli are also found in the sputum. Eberth bacilli were also seen in the Hputum of 
enteric-fever patients in whom lobular pneumonia lmd developed, whereas in the 
Hputum of bronchitis they seem to be constantly absent. Qanyrenc of the lung may 
also be superadded to pneumonia; but gangrene of the lung occurring in enteric fever 
as a complication is more frequently the result of emboli fiom ichorous or gangrenous 
areas of the periphery. Pulmonary phthisis is not at all a rare sequoia; of enteric 
fever, although its frequency has no doubt been exaggerated. Usually, in such cases 
in which tuberculosis is joined to enteric fever, the conditions are probably such that 
tuberculosis already existed in its incipiency before typhoid was acquired, and the 
latter only prepared the soil for the Hpeedy development of tuberculosis in making 
it more favourable. In quite a number of cases, lately, in my clinic, in the early 
stages of typhoid pleurisy was noted, which w4k certainly present, as friction sounds 
and small exudates appeared (proved by puncture). According to my experience* the 
existence of a pleurisy should not be considered so rare a complication in enteri#f 
fever as to use its presence in deciding against enteric fever from a differentio-diag- 
nostie standpoint. In the pleural exudates, the serous as well as the purulent, typhoid 
bacilli have been found repeatedly. 

ORGANS OF CIRCULATION 

As rare as endocarditis and pericarditis are (I have seen but very few eases of 
typhoid endocarditis), so common are degenerative processes of the heart muscle 
'(especially parenchymatous degeneration and interstitial myocarditis) in the course 
of enteric fever, even from the end of the second week on. As a result of them, 
weakness in the contractility of the heart results with its consequences: Dilatation 
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of the heart, thrombus formation, engorgement and severe collapse. This sometimes 
causes rapid death; we find in such cases post mortem complete fatty degeneration 
of the heart muscle, but occasionally no anatomical changes in the heart, and the 
cause of the fatal collapse has then probably been due to a toxic paralysis of the 
vaso-motors, The examination of the blood shows, besides the above-mentioned rare 
finding of typhoid bacilli, no increase in the white blood cells , in contrast to the con- 
dition in most of the infectious diseases, especially pneumonia, in which leucocytosis 
occurs. Nevertheless, here and there an increase in leucocytes is noted also in the 
course of typhoid, provided inflammatory affections complicate the disease. 

URINARY AND SEXUAL ORGANS 

Of the frequently transitory albuminuria we have already spoken. This toxic 
irritation which probably is always present, rarely increases, as has already been 
marked, to an actual nephritis, which, if it does not lead to death, recedes again, 
similar to the condition in other infectious diseases, even if it 1ms persisted for weeks. 
Typhoid bacilli are not rarely noted in the albuminous (nephritic) urine. Whether 
they may also give rise to cystitis, has not been positively demonstrated; it is certain, 
however, that now and then acute catarrh of the bladder occurs in the course of 
typhoid. Orchitis is often noted in men, a'dema and gangrene of the vulva , abortion , 
and metrorrhagia in women, as sequela? of enteric fever. 

NERVOUS SYSTEM 

The nervous system, as has been frequently mentioned, is constantly to a stronger 
or milder degree affected by the typhoid intoxication. Severer phenomena , due to 
special anatomical changes in the central nervous system, are: Aphasia , which is not 
rare in the course of enteric fever; hemiplegia, the result of hemorrhages into the 
brain substance (caused by a greater faculty of tearing of the walls of the vessels, 
apparently acquired in enteric fever) ; further, the symptoms of sinus thrombosis 
and especially those of meningitis which may sometimes, according to my experience, 
although rarely, make the diagnosis extremely difficult; paraplegia (as a result of 
myelitis typhosa ) , phenomena of multiple sclerosis, etc., finally, paralyses of individ- 
ual nerve trunks as a result of neuritis — in general, however, rare sequelae. 


SKIN, MUSCLES, AND BONES 

Besides the suppurations which have already been referred to, there are to be 
mentioned as complications and sequelae of enteric fever: Eiysipelas, cutaneous 
haemorrhages, gangrene of the various peripheral parts of the body, periostitis which 
lately has been frequently seen as a sequela. An almost constant change in the 
muscles in enteric fever, to which Zenker first called attention, is a parenchymatous 
degeneration of the voluntary muscles, showing itself in the form partly of fatty, 
partly of waxy degeneration, and, as iH well known, especially marked and constant 
in the adductors of the femur ajid in the rectus abdominis. The brittleness of the 
musculature brought ubout in this manner often causes tearings of the same and, 
widely disseminated outpourings of blood into the muscle substance. 

Finally, that so long-lasting an infectious disease as enteric fever, which so 
markedly affects the organism, also induces injurious changes in nutrition , is self- 
evident. Therefore, we see at the acme of the disease, or after it has run its course, 
the development of a hemorrhagic diathesis, and the complete convalescence of the 
patient may be deferred for a long time on account of a well-marked marasmus. 

Varieties and Types. — Before we discuss the differential diagnosis of en- 
teric fever it is necessary to mention several varieties of the course of the 
disease which under some conditions may make the diagnosis of the affec- 
tion very difficult. I shall entirely disregard all those cases of enteric fever 
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in which certain organs are particularly affected and so prominently domi- 
nate the scene that it might appear as if a pulmonary, cerebral, or renal 
disease werd the one in question; under these circumstances a pneumo- 
typhoid or cerebral typhoid or renotyphoid is spoken of. I do not believe 
that this is proper, as a prominence of some individual symptoms occurs 
in ev$ry infectious disease without our being justified on that account to 
differentiate separate forms of the respective infectious disease and give it 
a different name. In such cases it is the duty of diagnosis to separate the 
essential in the picture from the entire symptom-complex and correctly to 
recognise such prominent symptoms as being due' to enteric fever. 

Those cases of enteric fever arc more difficult to recognise in which the 
course of the affection is so mild and many of the prominent symptoms 
are so obscure or the affection runs such an unusual course that the disease 
is not recognised ( typhus levissimus. tyyhulus, abortive lyphoid, ambula- 
tory typhoid). In the case of typhus levis the intensity of the symptoms, 
in spite of the disease running its usual course as to duration, is insig- 
nificant; the fever docs not reach high ranges, and most of the symptoms 
are but scarcely indicated, etc. In abortive typhoid the disease begins with 
marked symptoms, but the duration of the individual periods of the malady 
is so conspicuously brief that already after one to two woekti the patients 
are free from fever — the entire course of the affection being a precipitated 
one. Combinations of typhus levis with the abortive variety are so fre- 
quent that the differentiation of both forms depending upon the intensity 
and duration of the course, is frequently impossible in practice and — is 
valueless. 

In rare cases enteric fever, as the latest investigations of Liebcrmeister 
and Gerhardt have shown, may run its course without fever ( afebrile 
typhoid), so that only enlargement of the spleen, eruption, conspicuously 
severe, general constitutional symptoms, diazo reaction of the urine, di- 
crotism of the pulse, and, eventually, the aetiology of the special case point 
with certainty to the existence of enteric fever, in spite of there being no 
rise in temperature during the course of the affection which frequently 
lasts for weeks. In such cases the proof of typhoid bacilli in the blood, in 
the urine, or in the intestinal evacuations, and, above all, a positive Gruber- 
Widal reaction (see below) decide the question and make of the probable 
diagnosis a certain one, whereas this has been impossible up till lately 
unless an intestinal hemorrhage occurred in the course of the affection or 
for other reasons the disease terminated fatally. 

Relapses. — In certain cases a mild course of the affection is followed 
by a mild or even a severe relapse, which is also of importance for the diag- 
nosis of these cases. It is well always to be prepared for relapses in every 
case of typhoid during the first two weeks after convalescence has begun; 
it is rare for relapses to occur later. Why the period of intermission varies 
so much in the various cases, why the frequency of relapses is very much 
greater in some epidemics than in others, cannot be explained at present, a 
probable reason cannot even be given. 

Diagnostic Value of Individual Symptoms. — In the greatest majority of 
cases the diagnosis of enteric fever can be made with required certainty by 
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excluding all other diseases. This is the case if the course of the tempera- 
ture has been noted from the beginning or at least -from the second day 
on, if the pulse is rapid but , nevertheless, slow in proportion to the height 
of the temperature , if the spleen can be demonstrated to be enlarged in the 
first week, and if an eruption appears in the course of the second week. 
All other symptoms of enteric fever, such as the diarrhoea, the bronchitis, 
the nervous phenomena, etc., have less diagnostic value than the above 
four phenomena, as they are either not constant or they arc developed in 
other diseases in the same manner as in enteric fever. For the last-men- 
tioned reason the enlargement of the spleen is the least important of the 
four cardinal symptoms; it is true, it is a constant phenomenon but can- 
not always be definitely determined, but, above all, it is a symptom which 
occurs in the other infectious diseases as well as in enteric fever. This is 
also true of the fever after it has reached a continued type; it then differs 
but very little from the fever of other infectious diseases until the third 
or fourth week is reached, when the remissions set in and defervescence 
occurs in a special form which serves to differentiate enteric fever from re- 
lapsing fever or from typhus fever, miliary tuberculosis, etc. (compare the 
various fever types. Figs. 7(5, 77, 78). Especially important in a differen- 
tio-diagnostic respect is, in my experience, the relative slowing of the 
pulse , i. e., that the pulse beats, with a temperature of 101° F. and over, are 
constantly between !)0 and 110 per minute; the dicrotism of the pulse has 
no specific diagnostic value. The eruption , finally, is more important than 
the other cardinal symptoms as regards diagnosis; questionable enteric- 
fever diagnoses attain certainty only with the development of some well- 
pronounced roseolas (a single spot is of extremely slight value in the diag- 
nosis). Only exceptionally, as has already been explained previously, is the 
proof of typhoid bacilli of practical value in the diagnosis of typhoid. On 
the other hand, serum diagnosis, i. e., the test whether the blood serum of 
enteric-fever patients shows an agglutination with typhoid bacilli, has 
lately shown itself as a method which is of great value in ascertaining the 
diagnosis of the disease (11 ruber- Widal typhoid reaction). 1 

Gruber-Widal Typhoid Reaction. — The reaction may lie conducted in the follow- 
ing manner: A small quantity (about one half cc.) of serum which lias been taken 
from the blood of enteric-fever patients before coagulation has occurred, is mixed 
with a fifteen times, or, as we shall see later on, better with a fifty times larger 
quantity of a fresh typhoid culture in bouillon (this culture should not be over twenty- 
four hours old). The mixture will appear cloudy on account of the suspended 
typhoid bacilli and should now be placed in the incubation oven. Then it should 
lie noticed whether the fluid becomes clear in the course of the next twelve to twenty- 
four hours, whereas the agglutinated bacilli will be found at the bottom as a thick 
sediment ( macroscopic reaction ). Instead of this the microscopic reaction is com- 
monly used now, i. o., a drop of the serum the size of which can be easily measured 
by thp, use of a very fine pipette, is diluted with fifty times as large a quantity of 
fresh typhoid culture in bouillon and the mixture then put under the microscope in a 


1 The designation “ Gruber-Widal reaction 99 appears to me to be correct, as both 
investigators have done so much in the development of the question of the agglutinat- 
ing property of typhoid serum with typhoid bacilli and have both shown the value 
of this fact in the diagnosis of enteric fever. 
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hanging drop. The immobilization and agglutination of the typhoid bacilli can be 
noted at once in this preparation, or is at least very pronounced after two hours, 
provided the serum shows agglutination with typhoid bacilli. 

If tho test gives a positive result, the more diluted {JO- 1 00-1,000 dilution) the 
blood or scrum is and the quicker and more powerfully the positive reaction occurs , 
the more is a certain conclusion as to the presence of typhoid fever permissible. It 
lias been shown that the blood of healthy persons, and of others suffering from other 
diseases, also shows an agglutination with typhoid bacilli, hut to a much milder 
degree, so that a serum which is undiluted or in a 1: 15 (yes, even 1: 30) dilution, 
of patients not affected by enteric fever, although it often shows marked agglutinat- 
ing properties, yet that this property is lost in a 1 : 50 dilution, and also, even if the 
undiluted blood or serum of blood were used for the test, that the bacilli which 
showed marked motility before the test, never become immobilized and are agglu- 
tinated to one mass as suddenly ns is the case, at least usually, with the serum of 
enteric fever. A further circumstance which, in the utilization of a positive result 
for the diagnosis of enteric fever, should enjoin us to caution, is that the reaction 
may be positive in the sense of a typhoid reaction also in non-typhoid fever patients, 
if the patient has had a previous attack of enteric fever and this not too long since. 
The blood of such persons evidently retains the agglutinating property for typhoid 
bacilli usually for a longer time (montliH, yes, as it appears, for many years). But, 
ns it is well known that enteric fever may run its course in an unusual way or with 
symptoms so feebly developed in the form of typhus levissimus, an ambulatory 
typhoid, etc., it is clear that the positive result of the reaction as a certain sign of 
existing enteric fever loses greatly in value. 

But, on the other hand, even the negative findings cannot at once* be used in the 
diagnosis. It appears that in some few cases the serum of enteric-fever patients docs 
not possess more marked agglutinating properties than the serum of non-typhoid- 
fever patients; further, it has been shown that the reaction, in certain cases of 
enteric fever, has been negative for days and w T eeks, in exceptional cases even up to 
the convalescent period, only then to become positive and of value in the diagnosis. 
It has been observed, elsewhere and also in my elinic, that the reaction, w T hile nega- 
tive at the beginning of the second w r eck, became stiongly positive a few days later. 
Especially marked was this in the billowing case: A servant in the pathologico-ana- 
tomical institute was taken sick, fourteen days after an autopsy of a tvphoid-fever 
case had been held, with w T el I -pronounced symptoms of enteric fever: Enlargement 
of the spleen, eruption, diarrhea, etc. The reaction which wan tried upon the sixth 
day of the disease proved negative, also upon the seventh day and on the thirteenth 
day. Intestinal hemorrhages took place on the fourteenth day, and on the eighteenth 
day a weak positive reaction was noted; on the twenty-first day , finally, a very 
marked positive reaction! If the patient had died on the seventeenth day, ns w r as 
easily possible, we should have had an autopsy of a marked case of enteric fever in 
the third w T eek, in which the (1 ruber- Widal reaction did not occur. 

But just in the fart that the reaction may first be negative and , as the disease 
advances , gradually become positive , the chief value of the test is found , according 
to my opinion, for the. diagnosis of enteric fever. In such eases in which the reac- 
tion with a t : JO dilution of the serum is fin si negative and m the later course of 
the disease shows a positive, result, enteric fever may be diagnosticated with cer- 
tainty, and other diseases excluded. Tn other cases we must be very cautious, as 
I believe, with the diagnostic use of this test whether it be ^positive or negative. 
If all the points are well kept in mind which have been mentioned in reference to the 
peculiarities of the G ruber- Widal-serum diagnosis, a valuable uid is present in the 
diagnosis of enteric fever. 

The more of those cardinal symptoms arc present at the same time, the 
less questionable is the diagnosis of enteric fever. It is completed by the 
possible presence of other symptoms, which, arranged according to their 
diagnostic value, shall be briefly mentioned. First, after the four cardinal 
symptoms: The enteric-fever stools, the appearance of the tongue, the 
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bronchitis; then the nervous phenomena, the enlargement of the liver, 
epistaxis; further, the etiology and the complications. Of the latter the 
following have marked diagnostic value: Intestinal hemorrhages, intes- 
tinal perforations, and the laryngeal ulcer; of less jralue are: Parotitis, 
abscess formation, periostitis, and the other so numerous complications of 
enteric fever which always play a secondary role. 

Against enteric fever in general, although not absolutely, is the promi- 
nence of coryza, of marked sweating in the first stages of the disease, of 
herpes (in scarcely 5 per cent of the cases), and of endocarditis; further, 
retraction of the abdomen, constipation existing from the beginning and 
lasting for weeks, and the constant absence of the diazo reaction in the 
urine. 

Differential Diagnosis. — As will have been gathered from what has 
been said and, above all, from what is taught by daily experience at the 
bedside, the diagnosis of enteric fever can scarcely be made in the first 
week after a single examination. As a rule, prolonged observation and a 
differential diagnosis which follows certain directions are necessary, which 
we shall now discuss in detail. 

Enteric fever is most frequently confused, as all diagnosticians have 
emphasized from the earliest time, with acute miliary tuberculosis and, 
fifrther, according to my experience, with cryplogenetic septicopycemia. 

Miliary Tuberculosis. — The fact that the body may be suddenly over- 
whelmed with the tubercular poison, which often occurs in persons who 
have been apparently in the best of health up to that time, and that this 
infection runs its course with enlargement of the spleen and high fever, 
but frequently, as is also the case in enteric fever, furnishes very ill-pro- 
nounccd or scarcely any positive signs for the diagnosis upon examination 
of individual organs, easily shows that the differential diagnosis of the two 
conditions under some circumstances may give rise to enormous difficul- 
ties. As 'an eruption also occurs in rare cases of miliary tuberculosis, and 
as, further, bronchitis and cerebral phenomena, as a rule, belong to both 
affections, it is clear that there are cases in which it is best for some time 
to render no diagnostic decision at all. Nevertheless, the difficulty of the 
differential diagnosis is certainly* exaggerated, in my opinion; in by far 
the majority of the cases it is possible, rather, as I can say from a long ex- 
perience, to make the diagnosis of one or the other of these affections with 
sufficient certainty. It is self-evident that, as regards the differential diag- 
nosis, the Oru)>er-Widal reaction should be tried at once, and utilized in 
the method as given abovq. Further, the sputum and the urine are to be 
examined for tubercle jpacilli; however, only in the rarest cases of an acute- 
infectiously arising tuberculosis does one attain results by this method. 
Most frequently I have been very much aided in the differential diagnosis 
of complicated cases by making a very careful examination of the respira- 
tory organs. The slightest deviation of the notes at the apex of the lungs, 
the concentration of the fine rales to the upper (instead of the lower) parts 
of the lungs, and, besides, t metallic character of the r&les, are in feuytur 
of tuberculosis . In many cases acute miliary tuberculosis originates in a 
mild affection of the apex of the lungs, which had not been observed up 
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till then, or, in the general overwhelming of the body with tubercle bacilli, 
the cliief deposit takes place in the lung. Tims it occurs that cyanosis and 
dyspncea appear as further differential signs and symptoms in acute miliary 
tuberculosis (as opposed to the condition in enteric fever). These phe- 
nomena are not in proportion to the degree of the bronchial catarrh which 
is nq,ted upon auscultation, as, besides the intensity of the latter, also the 
direct diminution of the respiratory surface by the accumulation of tuber- 
cular nodules in the finest broncholes must be taken into consideration. It 
is further advisable to observe the frequency of the pulse in comparison to 
the height of the temperature. Relative slowing of the pulse from the 
onset is in favour of typhoid provided the signs of a meningitis are not 
simultaneously present, which may be accompanied with a relative slowing of 
the pulse. Apart from this, the pulse frequency in miliary tuberculosis, 
in contrast to that in enteric fever, is from the onset a conspicuously high 
one (120 to 130 beats), which is only present in enteric fever with simul- 
taneous cardiac weakness, especially in the later stages of the disease. Of 
less importance is the condition of the spleen; it is true, it is not so con- 
stantly enlarged in acute miliary tuberculosis as in enteric fever ; however, 
the diagnosis of' miliary tuberculosis cannot be based upon the absence of 
enlargement of the spleen, as in rare cases of enteric fevei: the enlarge- 
ment cannot always be demonstrated (especially on account of the meteor- 
ism). This is also true of the diazo reaction of the. urine which for a lime 
was looked upon as a characteristic of typhoid ; now and then it is absent 
in typhoid and, on the other hand, is not rare in tuberculosis. A compli- 
cating meningitis is so rare in enteric fever and relatively so frequent in 
miliary tuberculosis that the appearance of this condition in the picture of 
the disease is decidedly more in favour of tuberculosis. This i/5 similarly 
true of the eruption , which, especially if it occurs in successive crops, points 
unquestionably more to typhoid. But it must never be forgotten that a 
roseolar eruption has alBo been noted in rare cases of miliary tuberculosis. 
Diarrhoea, laryngeal ulcers, etc., are symptoms which may develop upon 
a tubercular basis, andj therefore, are of no value in the differential diag- 
nosis. However, miliary tuberculosis may. be looked upon as absolutely 
certain if the ophthalmoscopic examination which in a doubtful case must 
never be neglected and should be frequently repeated, reveals chorioid 
tubercles in the fundus of the eye. Finally, the bacteriological examina- 
tion may be 'of value in the diagnosis. As has already been mentioned, 
typhoid bacilli are found occasionally in the blood of enteric-fever patients, 
and it has also been possible to find tubercle bacilli circulating in the blood 
in a few cases of miliary tuberculosis. Ilowever, a positive finding has only 
occurred in exceptional cases, and the numbers of Bacteria thus found have 
been very small; besides, the certain proof that we are dealing with typhoid 
bacilli is often so difficult that a decision .upon such theoretical grounds 
in regard to the specific microbes can rarefy be utilized in practice. We 
are compelled at the bedside to depend upon the diagnostic points which 
haye just been described, in order to make*our diagnosis in one or the 
other direction. In by far the majority o^gcases is it then possible with 
due consideration of these points to make the correct diagnosis, especially 
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if the affected patients have been observed for some little time. In such 
instances it will usually be possible to receive important aid from the spe- 
cial course of the temperature. The course of the fever is generally irregu- 
lar in miliary tuberculosis, much more irregular than in the case of 
typhoid, and remissions even occur during the time of the acme of the 
fever; besides, these remissions may even take place in the evening, a 
condition not noted in typhoid except in those cases in which certain 
complications (intestinal haemorrhage) effectually influence the regular 
typhoid-fever curve. 

Cryptogenetio septicopyemia in general is easier to differentiate from 
enteric fever than miliary tuberculosis, although, according to my expe- 
rience, sepsis assumes some forms in which the diagnosis, for a time at 
least, is very indefinite. Naturally, those cases of scpticopyacmia due to 
trauma are excepted from this, in which the (etiology, without more ado, 
guides the diagnosis in the proper direction. More difficult, occasion- 
ally, is the diagnosis in the cryptogenetic variety of sepsis which has in 
common with enteric fever the enlargement of the spleen, the high tem- 
perature and the general nervous phenomena, and, under some circum- 
stances, roseolar eruption, (as in one of my cases in which a plentiful 
roseola recurred for weeks), bronchitis, etc. In favour of the presence of 
septicopyemia, in contrast to enteric fever, are: The type of the fever, in 
the course of which marked falls and rises, accompanied with chills, will 
not remain absent; further, the very common localization of the infection 
in the heart as a (“malignant”) endocarditis, in the joints in the form 
of monoarticular or polyarticular, but in general not fleeting, inflamma- 
tions; the complication with meningitis; the many forms of exanthems 
which occur; the painfulness of the bones upon pressure; the absence of 
the relative slowing of the pulse which, on the contrary, is very frequent 
and irregular; and, above all, when they are present, the changes in the 
cyc-ground (ecchymoses with white centres or without such). In rare 
cases cocci may be found in the blood in septicopyaemia, especially if they 
accumulate and increase in the capillaries and grow into the veins, thus 
reaching the general circulation. It shall again be emphasized here that in 
rare cases septicopyaemia occurs as a complication in the course of enteric 
fever, i. c., that, therefore, under some circumstances both affections may 
occur at the same time in the same patient. 

Typhus Fever and Relapsing Fever. — The differentiation of enteric 
fever from other infectious diseases than the two mentioned, offers but 
slight difficulties. Typhvs fever may be differentiated from enteric fever 
by the rules previously laid down on p. 899. The early appearance of a 
plentiful, usually petechial, exanthem, the high-pulse frequency, the coryza 
and the conjunctivitis, the severe cerebral phenomena, and, further, the 
initial sudden rise and the terminal critical fall of the temperature are the 
principal differentio-diagnostic points in favour of typhus fever ; of course, 
the presence of an epidemic of typhus fever is also to be taken into con- 
sideration in the differential diagnosis. The latter is also a practical 
point of view in deciding, whether enteric fever or relapsing fever is pres- 
ent. The diagnosis of the latter disease, however, aside from the very char- 



ENTERIC FEVER * * 925 

actcristic temperature course, is never in question since the discovery of 
the pathognomonic spirilli. 

Acute Exanthema. — Measles , scarlatina and variola ure to be* considered in a dif- 
ferentio-dia gnostic respect only during the prodromal period, and even here their 
symptoms (coryza, angina, variolous prodromal exanthem, etc.), and especially also 
the fever, are of such a nature that the onset of enteric fever can usually be excluded 
with certainty. After a few days, i. e., after the characteristic exanthem has 
occurred, a confusion is no longer possible at all. The exanthem itself is like the 
roseola of enteric fever only in the case of measles . Tn rare cases the eruption of 
typhoid fever may be as copious as the exanthem of measles; but the latter shows 
itself as early as the fourth day after a preceding fall of temperature. The erup- 
tion in the case of measles usually appears first in the face and then distributes 
itself over the entire body; a diffuse reddening with small dark spots may be noted 
upon the mucous membranes of the fauces, cheeks and pharynx even in the prodromal 
period. In short, a wrong diagnosis, “ enteric fever with simultaneous measles,” is 
hardly possible upon a careful examination, and a further discussion of the question 
is valueless. 

A confusion of enteric fever with two other infectious diseases is more possible, 
which, though usually localized, show themselves by severe organic changes, in rare 
cases may occur in such a manner that the local phenomena are entirely subjugated 
by the general infection, or cannot be discerned at all. The affections referred to arc 
the so-called central pneumonia and internal anthrax . 

Internal Anthrax. — Since it was shown by me and others that anthrax may 
sometimes occur in man, instead of in the usual form of malignant pustules, as a 
severe infectious disease with intestinal phenomena, it will be well in questionable 
cases of enteric fever also to think of the possibility of anthrax intcstinulis. Fever, 
enlargement of the spleen, diarrhoea, general cerebral phenomena are common to both 
affections. However, in the case of anthrax due to infection by nourishment con- 
taminated by anthracic particles, certain symptoms become prominent, which deviate 
from the usual picture of enteric fever: Vomiting, colic, bloody diarrlura and hsema- 
turin, marked dyspmea, and cyanosis hicli in one of my cases was the most conspic- 
uous, in fact the only, symptom; regularly in my cases very remarkable suffusions 
and black vesicles filled with blood appeared upon tlic mucous membrane of the 
mouth. Naturally, the diagnosis is easy ns soon as the possibility of the occurrence 
of anthrax is at all considered — the microscopical examination of the bloody urine 
and of the blood taken from the tip of the finger shows, in the ease of anthrax, the 
presence of the very characteristic anthrax bacilli; should the latter not be demon- < 
strated in this manner, the inoculation of guinea-pigs or mice will soon clear the 
situation. As through the intestine, so may the anthrax bacilli enter into the body 
also through the lungs (by inhalation) (rag-pickers' disease, anthrax pneumonia). 

Central Pneumonia. — -We naturally now come to the question whether the occur- 
rence of pneumonia may eventually resemble the appearance of entcrie fever. As 
has already been mentioned, an infectious fibrinous pneumonia may become associated 
with enteric fever. These cases, however, are rarely to be considered in a differpntio- 
dia gnostic respect, as croupous pneumonia almost never (I know of but one case 
in my practice) occurs as a complication during the first days of enteric fever. 

In such exceptional gases “ pneumotyphus ” is sj>oken of, and it is assumed, without 
there being a possibility of proof that the typhoid infection did not originate in tlie 
intestine but in the lung, and has taken its course from there. In these cases, with 
the decline of the pneumonic phenomena, the enteric- fever symptoms become unques- 
tionably prominent in the second week, such as diarrhoea, nieteorism, eruption, etc. 

On the other hand, there arc cases of genuine pneumonia which arc in no relation with 
enteric fever but which, as tlieir course may be for days without dulness and without 
bloody sputum and as they show absolutely no objective morbid signs besides the 
fever, may give the impression of being enteric fever. These are the so-called central 
pneumonias . They are not frequent upon the whole, although the had custom has 
arisen, in cases in which after one or two examinations a negative result has been 
obtained, to diagnosticate “ central pneumonia.” It is well to be as saving as pos- 



926 


INFECTIOUS DISEASES 


Bible with such diagnoses and much better to admit that the febrile affection in ques- 
tion is not possible of a certain diagnosis at that time. Against enteric fever and 
in favour of an affection localized in the depth of the lung, therefore for a pneu- 
monia which runs its course without dulness, are: Onset of the affection with chill 
and a rapid rise of temperature, stitch in the side in breathing , difficult respiration, 
the occurrence of herpes labialis and of jaundice . The ensemble of these phenomena 
may, in cases in which, besides, the cardinal symptoms of enteric fever are absent 
(relative slowing of the pulse, enlargement of the spleen, etc.), and in which no 
positive signs point to the presence of another infectious disease, at least give rise 
to the suspicion that we are dealing with a latent central pneumonia. This suspi- 
cion gains in certainty if an unquestioned 'tcucocytosis can be demonstrated which, in 
the case of pneumonia, belongs to the almost regular phenomena and which, on the 
other hand, is absent in enteric fever provided no inflammatory complications exist. 
The diagnosis becomes certain if after a few days either pneumonic sputum appears— 
the one time expectoration of characteristic tenacious, rusty, glassy sputum suffices — 
or anywhere in the lung a tympanitic note may be encountered or bronchophony or 
crepitant rftles occur, and the fever disappears by crisis with marked sweating. So 
long as the appearance of the sputum or a physical sign does not show a change in 
the lung, the diagnosis of a central pneumonia had better be held in suspense. In 
from two to four days the situation usually becomes clear; but the determination of a 
pneumonia which advances from the centie to the periphery under all circumstances 
requires a very minute examination and great skill in physical diagnosis. 

Meningitis, Meningo-Typhoid. — Finally, I wish to remark that occasionally 
the differentiation between enteric fever and meningitis may be very difficult. I ex- 
clude those very rare cases in which a meningitis occurs as a complication in the course 
of enteric fever; in such cases the diagnosis of enteric fever has already been made 
for some time before the cerebral affection is added. I refer rather to cases of enteric 
fever which from the onset appear to resemble meningitis , in which coma, convul- 
sions, rigidity of the muscles of the neck and back and other symptoms so dominate 
the picture that wc first think of meningitis and not of typhoid ( “ cerebral typhoid” 
“ menin go-typhoid ”) . The relatively slight increase of the pulse and also the erup- 
tion may occur in both diseases ; but the fever shows a less typical course in the case 
of meningitis, the belly is usually retracted, whereas in typhoid it is tympanitic, the 
general hyperesthesia and especially the headache are much more marked in the case 
of meningitis than in the case of enteric fever, even if the latter runs its course 
with these Hcverc cerebral phenomena. Still more in favour of meningitis are the 
appearance of localized cramps and paralyses and the eruption of herpes (especially 
upon the extremities) ; finally, also the absence of eruption, diarrhea, and enlarge- 
ment of the spleen, which in such a severe typhoid infection as must always be 
presupposed in such cases, are always present. Also the inefficacy of all therapeutic 
measures calculated to reduce the temperature in the individual case may be of 
value in the diagnosis in meningitis, as antipyretics, and especially the systematic use 
of cold baths, almost always cause the cerebral phenomena of enteric fever to become 
markedly milder, whereas these symptoms are not influenced by similar measures in 
meningitis. Nevertheless, in spite of all these conditions a certain diagnosis in prac- 
tice is not always possible. I would advise that the diagnosis of meningitis should 
by no means be definitely made if a certain cause for the origin of the disease cannot 
be found; as long as this is not ])Ossiblc, the diagnosis of meningitis, no matter 
if it be ever so well founded, is upon a weak footing. The ophthalmoscopic examina- 
tion dare never be neglected in a questionable case, as some positive points for the 
diagnosis are usually offered in the case of meningitis (optic neuritis, retinal haem- 
orrhage etc.). (See Suppurative, etc., Meningitis.) On the other hand, the posi- 
tive result of the Gruber-Widal reaction with consideration of the points that have 
been previously noted, may make the diagnosis of enteric fever certain. 

Gastric Fever; Mucous Fever. — Before we finish the differential diagnosis of 
enteric fever, we must discuss the question whether the disease may be separated 
diagnostically from two other affections, which, formerly at least, played an impor- 
tant part in pathology as substantive affections, gastric fever and mucous fever. 
Since our methods of examination have become more exact and our diagnoses are 
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better controlled by pathologic anatomy, these two aff&tions have disappeared more 
and more from pathology. It is true that there are gastric and intestinal catarrhs 
which run their course with fever and the clinical picture of which may distantly 
resemble enteric fever. But they are very rare, according to my experience, as 
opposed to the cases of gastro-enteritis which run an afebrile course. 

The masses of mucus which are passed in the stool and which are said j6> char- 
actense “ mucus fever” are absent in the dejecta of enteric fever which are usually 
distinguished by the fact that, owing to absence of mucus, the well-known layers, 
i.e., the sharp demarcation between the fluid and compact portions of the stool, 
is brought about. If, therefore, much mucus is found in the fieces, a simple catarrh 
of the intestines should be thought of primarily. The complication of typhoid with 
chronic catarrh of the large intestine, which is occasionally noted in the late stages 
of the enteric-fever course, may in rare cases be the source of the admixture of 
mucus. If a simple intestinal catarrh is accompanied with fever and, besides, as 
occufs in very rare instances (1 have noted owe such case), with enlargement of the 
spleen, the doubt is justified whether enteric fever is present or not. Here the pro- 
nounced colic, the irregular course of the fever, ns well as the absence of the rela- 
tive slowing of the pulse and of bronchitis, decide in favour of an enteritis with 
fever, against the presence of typhoid, and this may l>e made certain in the further 
course of the affection by the absence of the positive Gruber-Widal reaction up to 
the time of convalescence. 

The prevalence of dyspeptic phenomena, the pappy taste, the nausea, the eructa- 
tion and vomiting— are at once against enteric fever and rather in favour of gas- 
tritis, which, as we have already remarked, in rare cases may run its course with 
fever. If this is supervened, in the further course, by herpes labialls, the diagnosis 
becomes almost unquestionable in that these symptoms are quite rare in enteric 
fever, and even then only are not noted as isolately. Real difficulties in the differ- 
ential diagnosis cannot, in the long run, be caused by such an afebrile gastritis. 
According to what has been said, it is advisable to drop the diagnoses “gastric 
fever ” and “mucus fever” entirely, even for the above-described exceptional cases, 
and to choose in their places the designations: Febrile gastritis or febrile ( infec- 
tion* 9 ) enteritis f respectively gastro-enteritis . 

[Paratyphoid. — An affection has recently been described in which the 
symptoms arc identical with those of enteric fever, differing in no wise 
from the well-known classical picture, hut in which a different, separate 
micro-organism has been found as the specific cause. This organism was 
called by Achard and Bcnsande, who first described it in 1896, bacillus 
paratyphoid, and the disease to which it gives rise “ paratyphoid .” Cases 
in which this bacillus has been found have occurred in different parts of 
the world. The disease cannot be diagnosticated from its symptoms and 
signs, a bacteriological investigation being necessary to determine a posi- 
tive diagnosis. 

Diagnosis. — As has already been mentioned, there is no symptom by 
which this affection can be differentiated from enteric fever. Paratyphoid 
should be suspected in cases in which the complete symptomatology of en- 
teric fever is present, but in which either the Qruber-Widal reaction is con- 
spicuously feeble or is absent altogether during the entire course of the 
disease. The blood or the excreta of the affected individual must also 
contain a bacillus susceptible of cultivation and showing agglutinating 
properties (1 to 50)]. 
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DYSENTERY-BLOODY FLUX 

Atiology. — Dysentery which is characterized in an anatomical respect by an 
inflammatory, ulcerative affection of the mucous membrane of the large intestine 
which may be of a catarrhal, but is most frequently of a diphtheritic, character, 
unquestionably belongs to the infectious diseases. It is true, the specific infective 
principle in the shape of a micro-organism has as yet not been definitely determined 
[except the bacillus of Shiga]. Only for the endemic variety, occurring in tropical 
and subtropical countries ( “ tropical ” dysentery ) probably amceb®, which were 
first shown by IjocmcIi, in 187ft, are to be considered as the generators of the affection, 
whereas in the epidemic variety occurring in Europe {dysrnteria nostras cpidemica) 
the pathogenic uinwbic of the tropical form are not found ; it is certain that even in 
normal fluid stools frequently anucbie occur which, however, are benign. As cause 
of the non- tropical dysentery various specific bacteria have been isolated. It appears 
as if sometimes certain forms of the coli bacillus, at other times varieties of. strepto- 
coccus, may give rise to the affection, and that the individual epidemics depending 
upon these causes run a very different course. Clinical experience teaches that the 
spread of dysentery is principally due to the dejecta of dysenteric patients, i. e., 
the contagion occurs through privies, bed-puns, clothing, etc.; drinking-water also 
appears to spread the infectious principle. ' We must assume in such cases in which 
the infection does not occur from the rectum but from the stomach, that the poison 
of dysentery first becomes lodged in the large intestine, as here peristalsis is more 
sluggish, and its action upon the mucous membrane of the intestine is assisted by the 
natural decomposition of the excremcntitious material. It is found in this connec- 
tion that individuals who suffer from constipation, for example the insane, are more 
easily affected by dysentery than others. The poison of dysentery appears to’ 
have a long duration us to life, so thut it is able to remain for a long time in 
the earth and cloaca and still retain its contagious property. The observation which 
was made a long time ago thut a hot climate and the hot summer months, espe- 
cially the change from great heat to marked cold, muteiially assist the development 
of dysentery, cannot up to the present Ik* explained satisfactorily, as we know too 
little as yet regarding the existence and developmental condition of the generators 
of dysentery. Hut this much may be said, that dysenteric diphtheria of the bowel, 
although it does not materially differ from diphtheritic conditions of the intestine 
due to other causes (although in tropical dysentery the morbid process does not 
appear to begin in the mucous membrane but in the submucosa), can only be the 
result of a specific cause. It represents an infectious local disease of the intestine 
which, as a rule, is not followed either by diphtheritic affections of other organs 
or (besides those symptoms which depend upon the local disease) by phenomena of 
general intoxication (action of dysenteric toxines). The toxine of dysentery , there- 
fore , on wo account must he supposed to he identical with the diphtheria toxine 
affecting the pharynx , and dysenteric intestinal diphtheria must not be looked upon 
as an unusual point of localization of the virus of pharyngeal diphtheria. The period 
of incubation of dysentery is from a few days to a week. These facts which concern 
the aetiology of dysentery must altvaya be taken into consideration in the diagnosis 
of the affection. 

In contrast to other infectious diseases, the action of the toxine of 
dysentery in the body as a rule gives rise to no prodromes, but tenesmus 
and frequent evacuations of thin stools occur at once. In some rare cases 
these Symptoms are preceded for a few days by dyspepsia, vomiting, mod- 
erate abdominal pains, diarrhoea which, however, is not characteristic, mild 
lassitude, and the affection may now begin with chilliness or with a de- 
cided chill. 

Fever. — The fever which is present in this condition is but moderate, 
with morning remissions and evening exacerbations (reaching about 102° 
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or 103° F.). In other cases, especially in the mild ones, there ia no rise 
in temperature; besides, even in the severest cases, thus in gangrenous 
dysentery, there is no rise in temperature at the time of the acme of the 
disease. 

Faecal Evacuations. — Now the characteristic fcecal evacuations occur 
which signalize the disease : Accompanied with colic in the vicinity of the 
umbilicus, and gurgling in the abdomen, marked tendency to stool occur, 
a painful tenesmus which recurs in continually briefer intervals and is 
accompanied with evacuations of but small quantities of faeces. Accord- 
ing to the severity of the case, ten, twenty, yes, even a hundred movements 
may occur in the course of the day. The tenesmus is due to the inflamma- 
tion of the mucous membrane of the rectum and to the reflex cramp of the 
sphincter ani. The patient makes the greatest effort to force out the con- 
tents of the rectum ; a prolapsus ani is the usual result of this condition of 
the patient to free himself from the particularly tormenting sensation 
that a continuously irritating foreign body is in the unus. The quantity 
of the individual evacuations is always slight, amounting to but a few 
grammes, and in the course of “the day all of the evacuations together 
scarcely amount to one litre ! 

Appearance of the Dysenteric Stools. — The appearance of the stools is 
at first faecal, later only masses of pure mucus and blood are evacuated. 
An admixture of blood may be entirely absent in some cases, not only dur- 
ing certain periods of the disease but also during the entire course of the 
same. The mucous masses of the stools occasionally resemble yellowish, 
transparent, bile-like clumps, at other times they represent masses resem- 
bling swollen sago and at other times again they are nothing but shreds. 
If larger quantities of pus and remains of food are admixed with the dys- 
enteric stools, the latter attain a more translucent, chopped-up appearance ; 
in the later stages the dejecta may consist of pure pus. In other cases 
they arc at one time purely hemorrhagic or, containing but a small amount 
of blood, show a flesh-water colour. The more the necrotic changes in the 
mucous membrane of the bowels advance, the more a desquamation of 
shreds of tissue having a cadaveric odour and being brown or blackish in 
colour, will take place — the stool of " gangrenous dysentery” 

Chemical and Microscopic Composition of the Dysenteric Stools. — The 
chemical composition of the dysenteric stools shows large amounts of 
mucin, albumin and peptones', the microscopical examination reveals nu- 
merous leucocytes, red blood corpuscles, more or less changed intestinal 
epithelia, triple phosphates, detritus, and countless bacteria; it should be 
especially observed whether the above-mentioned, probably specific, amoebae 
are present. 

Other Symptoms. — The belly, as a rule, is not tympanitic but sensitive 
to pressure, especially in the iliac region, later also in the entire course of 
the colon. Other symptoms are absent (especially enlargement of the 
spleen) or are at least of a subordinate nature, thus the results of the fever, 
and of the marked collapse which develops in the severe cases and which 
manifests itself by small pulse, cyanosis, weak voice, diminution in the 
quantity of urine excreted and albuminuria. With this there exist singul- 
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tus, praecordial anxiety, cramp in the calves, reflex tenesmus, fuliginous 
coating of the lips and tongue, delirium (“ typhoid ”• dysentery). 

Complications of dysentery are unusual. The most frequent of them 
are those due to the anatomical changes of the wall of the intestine, thus 
a peritonitis, respectively perforation of the gut, a periproctitis with for- 
mation of fistula?, and especially also abscess of the liver due to emboli 
finding their way into the portal circulation, also splenic and pulmonary 
infarcts, the origin of which is brought about through the cava system. 
Further, there may occur in the course of the affection: Septicopyemia, 
hemorrhagic diathesis, and arthritic affections, which have been frequently 
noted as complications of dysentery. On the part of the nervous system, 
paraplegia, also hemiplegia with aphasia, have been observed in the course 
of dysentery. Their occurrence appears to be the result of marantic throm- 
boses which either, starting from the hajmorrlioidal plexus, continue into 
the anterior sacral plexus and into the veins of the spinal cord and give 
rise 1 to processes of spinal softening, or arise, remote from the location of 
the primary affection, in the sinuses of the brain. Peripheral palsies in 
the course of the brachial plexus have also been noted; whether they may 
be actually looked upon as the result of the dysenteric toxinc appeare to be 
very questionable to me. 

Chronic Dysentery and its Results. — More important than these com- 
plications which at best arc rare and the connection of which with the 
dysenteric process is rather questionable, are the sequelae of dysentery 
which, in case the disease becomes chronic, remain for a long time after 
the disease lias passed, occasionally becoming jwrmancnt. Then, it is true, 
the severest phenomena of dysentery disappear, but between the dejecta 
which have again become of a normal colour, the mucous masses apd, ac- 
cording to my experience, constantly also bloody masses and eventually 
pure pus may be evacuated — for months or occasionally even for years. 
At the same time the general condition may remain undisturbed; as a 
rule, however, severe marasmus with dropsy and ameloid disease of the 
abdominal organs, etc., develop. If later a complete cessation of the dys- 
enteric dejecta occurs (which, according to my experience, with the proper 
therapy is not so rare as is usually supposed), we must be prepared finally 
to encounter stenoses of the bowel of lesser or greater magnitude and, as 
a result of this, obstinate constipation, meteorism and, occasionally, also • 
of ileus. 

Differential Diagnosis. — The clinical picture of dysentery — the tender- 
ness upon pressure over the course of the colon, the tenesmus and, above 
all, the composition of the stools — is so characteristic that a confusion with 
other affections is scarcely possible. But a mistake is out of the question 
only iOhe picture of dysentery is completely developed, and, what is espe- 
cially Important for the diagnosis, if an epidemic of dysentery exists. If 
it is a question of a mild sporadic attack of dysentery, the differentiations 
between dysentery and a non-infectious acute inflammation of the large iq- 
testine or rectuta cannot be made so long as it does not appear possible to 
find the specific cause of dysentery. 



« 

ASIATIC CHOLERA 931 

In certain stages of the disease a carcinoma of the rectum may run its course 
with similar symptoms as dysentery, i. e., with severe, frequent tenesmus and with 
the evacuation of small muco-hamorrhagic masses. But the history will show some- 
thing of the nature of the rectal affection: Until the symptoms show the phenomena 
just described in the case of carcinoma of the rectum, months have passed since the 
onset of the affection; the condition resembling dysentery has developed very grad- 
ually after symptoms of constipation, pains in the small of the back, etc., have pre- 
ceded for a long time. A digital examination or an ocular inspection of the rectum 
in many cases show's what the true condition is ; and, just so, An exact examination 
of the rectum rarely leaves any doubts as to whether we are dealing with dysentery 
or a rare form of rectal syphilis. 

Chronic dysentery shows solely the picture of a severe catarrh of the 
large intestine and rectum, with ulcerative changes in the mucous mem- 
brane, and may only from the history be correctly diagnosticated as a 
dysenteric affection. 

ASIATIC CHOLERA— CHOLERA INFECTIOSA 

Since Europe fund America], in the course of the last sixty years, has 
frequently shown epidemics, the last in Europe occurring about twelve 
years ago, and, as a result of this, the clinical phenomena have been studied 
upon’ thousands of occasions, especially, however, since It. Koch, in 1883, 
succeeded in finding the specific cause of the disease, the “ comma bacillus,” 
the diagnosis of Asiatic cholera is no longer difficult, on the contrary, it 
has become one of the most easy and certain of all diagnoses. 

After a period of incubation of from one to two, the maximum cases 
of from four to six days, usually running its course without symptoms, 
the infected individual is suddenly taken with rumbling in the abdomen 
and, in the majority of cases, with a painless diarrhera, which is charac- 
terized by the fact that conspicuously large masses of fieces are evacuated. 
These evacuations, which follow one another with increasing frequency, 
soon become watery, devoid of bile pigment, contain grayish-yellow floc- 
culi (rice-water stools) and gradually lose their fa?cal smell. This is 
accompanied with vomiting of similar watery masses, and hiccough. The 
more numerous the quantity of the evacuated material, the quantity in 
amount by far exceeding the fluids which arc swallowed, the less the 
diuresis, until complete anuria occurs. Symptoms of collapse occur at the 
same time, as may sometimes be the case also, but to a lesser degree, in 
severe, non-specific catarrhs of the intestine, in which profuse diarrhoeas 
occur as a result of the marked loss of water by way of the intestine. The 
consequences are extraordinary weakness, tliirst that cannot he quenched, 
and a feeling of oppression, loss of the general turgescenee of the body, 
sunkeii condition of the eyes, the nose becomes pointed, weakness of the 
voice ( vox cholerica ), and tonic painful cramps of various muscles. A 
further result of the blood becoming thick by the enormous loss of 1 fluid 
is the impairment of the circulation; the slowing of the blood gjrcam 
causes, farther on, insufficient decarbonization, poor nutrition of the heart 
muscle and weakness of the pulse, which finally can no longer be felt ; the 
sktaybecomes cold, pale or cyanotic, the respiration increased in frequency 
aneftmpeded. 
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Action of the Toxine of Cholera. — Recently, starting from the observation that 
toxic products of metabolism occur in the cultivation of cholera bacilli, it has been 
assumed that the general phenomena which have been just described in the picture 
of cholera primarily are due to the development of toxines. This theory (R. Pfeiffer) 
rests upon a good experimental foundation; it was shown that the injection of the 
toxines, respectively of dcud cholera vibrioncs, acts most markedly and quickest 
from the circulation, and weaker from the peritonaeum and the subcutaneous tissue, 
but that they are not absorbed at all by the intestines; however, it must be men- 
tioned that only then they fail to act when the epithelium of the intestine is intact. 
Tn human cholera, however, the epithelium is destroyed by the comma bacillus, the 
intestinal wall thus becoming capable of absorbing the toxine which produces the 
general phenomena and especially a paralysis of the centres regulating circulation 
and heat. I believe, however, that the toxic action of the products of metabolism 
of the cholera vibrione does not necessarily have to be taken into consideration for 
the explanation of at least a part of the morbid phenomena. Do we not find, # in 
profuse diarrhoeas of a non-specific character, the picture of the general cholera 
phenomena point for point! Also the anatomical changes in the cholera kidneys, 
at least in the majority of cases, do not point to non-irritative-infiaminatory changes 
in these organs as a result of the action of the toxine, but solely to a degeneration 
(coagulation necrosis, after Leyden) of the epithelia which is due to the loss of 
fluid and the thickened condition of the blood almost preventing the circulation in 
the kidneys, and which infra ritam so frequently nIiows albuminuria as a result. 
We may assume, therefore, that the toxine of cholera, because acting in a similar 
way, aggravates the effects of the loss of water and, farther on, is especially respon- 
sible for the development of complications. 

Stages of the Course of Cholera. — The usual division of the course of cholera 
into various stages may be adhered to in a practico-diagnostic respect. The first 
stage would correspond to the usual onset of cholera with the phenomenon described 
above; the second stage (atyid stage, stadium asphgclicum) , which only develops in 
severe cases, shows an increase of the first stage and is especially characterized by 
unusual cardiac asthenia, a high grade of cyanosis, icy coldness of the skin, dyspncca, 
cessation of the excretion of urine and tears, and disappearance of nervous reaction. 
In the third stage , finally, in the stage of reaction , a general improvement in the 
greatly impaired functions of the body occurs, the energy of the heart increasing, the 
pulse becoming noticeable again and gradually more full, the coldness of the skin 
disappearing. Vomiting and diarrhoea cease, the stools again contain bile and assume 
a more fieeal appearance; urine again is secreted, at first but little, containing large 
quantities of albumin, later more, and then even polyuria occurs. Convalescence, 
however, is markedly protracted and interrupted by severe symptoms: The patients 
are delirious or become comatose, convulsions take place, vomiting and diarrluea 
recur, exanthems appear (erythema, roseola or urticaria), as well as complications 
of various kinds, such as diphtheria of the pharynx, of the bladder, etc., gangrene 
of the skin, of the lungs, parotitis, pneumonia, pleurisy, venous thrombosis, etc. The 
reason of these “ reaction phenomena ” which, on account of their superficial resem- 
blance to enteric fever, have been designated cholera typhoid , evidently varies greatly 
in the individual cases. In a large part of these, the principal source of the phe- 
nomena may be looked for in uraemia which develops subacutely; in other cases, 
possibly, the greater absorption of the toxines which have been formed during the 
course of the cholera, may be the cause of the symptoms of cholera typhoid. In 
other cases, again, the resumption of the functions of the central nervous system, 
due to the returning circulation, appears to be too stormy, and marked irritative 
phenomena are the result, which are accounted for by the fact that the nervous sys- 
tem, during the severest time of the disease, has been insufficiently nourished and 
for this reason has become more irritable. The occurrence of coma in cholera typhoid 
has recently been in part attributed to a diminution of the alkalinity of the blood 
— to an acid intoxication — (G. Hoppe-Seyler). The fever which accompanies some 
of the complications in this stage may also give rise to, or at least may produce, a 
more pronounced development of, the typhoid-like condition. 

As in other infectious diseases, so do abortive cases occur also in cholera, besides 
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the well-developed forms; the separation of the mildest and mild forms of eholera 
(the u cholera diarrhwas ” and the cholerines) from the severe forms, the “ genuine 
cholera attacks” is decidedly advisable in a practical respect; the proper placing 
of the individual case into this or that category, however, is not easy and even 
unnecessary. 

Important Individual Symptoms — General Appearance. — Of the symp- 
toms important in the diagnosis of cholera some few require especial dis- 
cussion. 

The entire appearance of the patient with cholera is extremely severe, 
characteristic. The grayish-lead colour of the most peripheral parts of 
the body, the withered, sticky-moist condition of the skin, and the absence 
of elasticity of the latter (so that a fold of the skin which is raised between 
the fingers remains for some time), the icy coldness of the entire cutaneous 
surface (cholera ahjiila ), the sunken-in appearance of the face, the falling 
in of the bulbi into the cavities of the eyes (on account of the absent con- 
tents of water in the retrobulbar tissue), impress their stamp upon the ex- 
ternal appearance of the cholera that is so characteristic for laymen as 
well as for physicians. This terror-striking appearance is materially en- 
hanced by another symptom, which is in connection with the increase of 
general weakness, viz., the inability to close the eyelids between which the 
dry, lustreless, lower white segment of the apple of the eye appears. 

Muscular Cramps, etc. — In the most varied muscles of the body, most 
frequently in the muscles of the calves , least frequently in those of the 
face, severe painful Ionic cramps occur, taking place in attacks and un- 
doubtedly due to the dryness of the tissues. As the absence of water, as 
has been shown experimentally, has as its immediate result an increase in 
nervous excitability, and as muscular cramps occur in non-specific diar- 
rhoeas in a similar manner as in the case of Asiatic cholera, there is no 
reason, in my opinion, to attribute the cramps to a specific action of the 
cholera poison alone, as has been attempted recently. This is also true of 
disturbances of consciousness anil ileliria which, though of rare occur- 
rence, are seen in the course of cholera, and which, in so far as they are 
not manifestations of an uramiic intoxication, may, in the manner just de- 
scribed, he naturally referred to the dryness and to the disturbance of 
metabolism. The tendon reflexes appear to he increased in the severe cases. 

Symptoms on the Fart of Respiration and Circulation. — The voice be- 
comes weak in eholera, high and hoarse; this phenomenon is due to the 
weakness of the laryngeal muscles but is by no means pathognomonic of 
cholera. Bespiration becomes difficult, increased in rapidity and deeper, 
as is self-evident on account of the diminished oxygen supply (not due to 
the lessened respiratory capacity of the red blood corpuscles, but to the 
diminished circulation), and of the more marked irritation of the respi- 
ratory centre associated with it (cholera asphydica). The power of the 
heart falls rapidly; functional murmurs occur; the pulse is irregular and 
weak and, finally, is no longer perceptible. 

Condition of the Urine. — The circulation in the kidney becomes so de- 
ranged under these circumstances that the excretion of urine falls con- 
siderably or ceases completely. If,Vith increasing improvement, that is 
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in the stage of so-called reaction, a better circulation occurs in the kidney, 
the phenomena must now take place with which we are familiar from ex- 
periment in the transitory ligation of the renal vessels. As the epithelial 
cells of the glomeruli and the uriniferous tubules have become markedly 
damaged in their function and nutrition, owing to the impeded circulation 
in the attack of cholera, the blood pressure rising again in the kidney will, at 
least in severe cases, not at once cause an increased quantity of urine; on 
the contrary, anuria may continue in severest cases, and death result from 
uraemia. In the milder cases, on the other hand, at the onset urine is ex- 
creted in small amounts, later in plentiful quantities; this, however, is 
shown to contain albumin and also, just as in the experiment, hyaline 
casts, which may be mixed with desquamated cpithelia or fatty colls. The 
amount of urea in the urine, in keeping with the impeded function of the 
cpithelia of the uriniferous tubules, is at first slight, gradually increases 
more and more, and finally becomes enormous. An actual nephritis which 
later even would become chronic, does not occur in the course of cholera, 
even if leucocytes and some few red blood corpuscles are found in the uri- 
nary sediment. In those rare cases in which a typical nephritis follows 
an attack of cholera, this may be due to an action of the toxine, although 
the occurrence of nephritis may also be explained from the withdrawal of 
water and the disturbance of circulation as the result of the attack of 
cholera; this has become likely from the animal experiments undertaken 
in my clinic by M. Rothschild regarding nephritis after the artificial pro- 
duction of diarrhoea. It should be mentioned, incidentally, that the urine 
of cholera patients contains large quantities of indoxyl and of sulphuric 
acid which in general combines with aromatic substances (G. Iloppe- 
Seylcr). 

Vomiting, Cholera Stools. — Of greater diagnostic importance among 
the symptoms that have been mentioned as occurring in cholera are those 
affecting the digestive tract, especially of those of the intestines. Vomit- 
ing is never absent in the severer cases, especially if the patient, yielding to 
the great thirst, takes large quantities of fluid. The amount of the vomited 
material exceeds the quantity of the fluid taken in, so that the secretion of 
water from the blood must be thought of. The most important diagnostic 
symptom of cholera is and remains the condition of the bowel. The num- 
ber of stools varies within wide limit ; in rare cases diarrhoea may be absent 
altogether, even while the bowel is filled with fluid masses ( cholera sicca). 
This, however, is quite rare; almost always there are unusually frequent, 
diarrhoeic stools, ten, twenty and more within the course of a day; in 
the milder cases the appearance of the diarrhoeic stools is not suspicious 
despite the fact that cholera vibriones are contained in them. In the 
severe -cases the stool of cholera soon loses its faecal character entirely and 
takeS on the notorious “ rice-water-likp ” appearance, which, however, is 
not absolutely pathognomonic of the. cholera stools. A chemical examina- 
tion shows nothing characteristic; the stools contain much water, sodium 
chloride and mucin, little serum albumin and skatol; further, according 
to Kiihnc, almost constantly a sugar-forming ferment which is probably 
in connection with a supersecretion on the part of the mucous membrane 
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of the intestine (perhaps especially of the pancreas). Upon microscopic 
examination of the excrement many leucocytes and intestinal epithelia are 
found, occasionally massed in actual shreds and — as the most important 
constituent — the pathognomonic comma bacilli. 

Cholera Vibriones, Comma Bacilli. — The vibrio of cholera asiatica 
forms a constant constituent of cholera stools. As is well known, R. Koch 
discovered this fact and has shown further that cholera vibriones occur in 
no other disease, that they arc present in the intestines of cholera patients, 
usually in large amounts, often even in pure cultures and in the shape of 
short, plump, bent staffs ("comma bacilli 1 '), which occasionally form in 
long, corkscrew-like round threads. The cholera bacilli are only found 
in the contents of the intestine, not in the blood; they arc. therefore, in 
contrast to other pathogenic bacteria, not blood parasites — cholera is an 
infectious diseuse limited to the intestinal canal. 

The comma bacilli are actively motile, grow upon gelatine, and liquefy it, ro that 
in cultures in the test-tube, looking down from the surface, a funnel is formed with 
a thin, glassy, shiny thread reaching towards the bottom, in keeping with the point 
of injection. 

If cultures of comma bacilli, which have been grown upon gelatine or bouillon 
containing peptones, are treated with chemically pure, diluted sulphuric acid, a 
purple red colour occurs in the solution (“ cholera rothrcaction”) . It is due, as 
Salkowski found, to the simultaneous production of indol and of salts derived from 
potassium nitrate; the nitrous acid which becomes free by the addition of sulphuric 
acid gives a red colour with indol. This nitroso-indol reaction is not specific of the 
action of the cholera vibriones, it is nlso shown by other vibriones ; but it is at least 
of value as a control for the correctness of the proof of comma bacilli. 

The cholera vibriones are very susceptible to drying. They die exceedingly rap- 
idly in drying, in all stages of their development. Therefore, a production of 
lasting spores and a distribution of cholera by the air may be excluded. Besides 
the drying, the overgrowth of the comma bacilli by saprophytes is a factor which 
markedly impairs the life of cholera vibriones, destroying them in a few days. This 
is the reason that after a few days they can no longer be found in privies, etc. 

Diagnostic Value of the Comma Bacilli. — In the diagnosis of cholera 
the proof of the presence of the comma bacillus (the vibrio or spirillum 
cholera) in the excrements of patients is of similarly telling importance 
as the finding of the tubercle bacillus for the diagnosis of tuberculosis. 
As tubercle bacilli are found exclusively in the last-named affection, the 
cholera vibriones are found in but one disease, cholera asiatica, and their 
presence in a single case is the most certain criterion of the existence of 
cholera. Tf they are absent in spite of repeated exact examination in the 
dejecta of patients suspected of having cholera, epidemic Asiatic cholera 
may then be excluded. By what method the vibrio cholera finds its way 
into the organism, distributes itself and produces epidemics, is of minor 
importance in the diagnosis of the affection. However, we shall enter 
briefly into this question, as it must be considered in the understanding of 
the origin of the individual affection and, with this, indirectly, in the 
diagnosis. 

JKtiology. — Of the requirements which have been designated by R. Koch, and 
which are necessary to be set up in determining certain bacteria os the specific cause 
of an infectious disease, the comma bacillus primarily fulfils one of them, namely. 
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that the comma bacillus has been found in all cases of Asiatic cholera which have 
been carefully examined, and exclusively so in this one affection. But also the second 
requirement, that by the transference of the bacterium in question to other organ- 
isms an affection resembling the original disease could be produced, may be regarded 
as having been fulfilled in the main. The circumstances that animals are not suscep- 
tible to cholera and that the comma bacillus is destroyed by the acidB of the stom- 
ach, from the onset did not promise great success in animal experimentation. In 
spite of this, severe, at least cholera-like, affections in animals were produced in 
introducing the cholera vibrio directly into the intestine or by administering it per os, 
having previously neutralized the gastric juice by sodium carbonate. The action 
of the toxine produced by the cholera vibrioncs and causing severe phenomena of 
intoxication in animals, has been previously referred to. Also into the human sub- 
ject, partly accidentally and partly by design (by v. Pettenkofer and others), have 
pure cultures of comma bacilli been introduced, in some instances quite enormous 
masses, ns in the celebrated trials which v. Pettenkofer made upon himself a few 
years ago in which the above-described neutralization of the gastric juice was carried 
out. The infected individuals showed well -pronounced cholera diarrhoeas in these 
cases of direct importation of the cholera germ, although the most severe form, 
which leads to death, did not occur. 1 That the latter, in spite of the enormous intake 
of living cholera vibrioncs and in spite .of their enormous increase in the intestinal 
canal, failed to appear, and that, for example, v. Pettenkofer’s general health showed 
no marked signs of disturbance, remains under all circumstances a conspicuous fact. 
To explain this, we must either assume a weakened virulence of the comma bacilli 
which were used, and an accidental slighter predisposition of the infected person, or, 
in the sense of v. Pettenkofer’s cholera theory, it must be advanced that the comma 
bacilli can only then show their full action if a predisposition regarding time and 
place is present. With these two factors are meunt, according to v. Pettenkofer’s 
opinion, the physical condition of the earth, the changing contents of water of the 
same (ground- water) and its impregnation with nourishing substance suitable for 
lower organisms. With all evidence v. Pettenkofer showed the dependence of the origin 
of cholera upon the season (in general the maximum of cholera occurs from August 
to October, the minimum from March to May), and especially upon the dampness of 
the earth, so that the development of cholera epidemics in our climate is hindered 
by an increase of the dampness of the earth and is furthered by its diminution. That 
the predisposition regarding place plays a great part is shown from the notorious 
immunity of certain places and, as 1 believe, from the experiences of the epidemic in 
Hamburg, in that cholera, in spite of its being carried to the most various places 
and even to the largest cities, did not find a firm foothold anywhere except in Ham- 
burg and its surroundings; this may partly be easily explained by the isolation of 
the cholera patients and by the preventive measures taken, but, at least according to 
my opinion, it cannot solely be ascribed to these grounds. Especially prominent in 
the Hamburg epidemic became the significance of the water for the spread of cholera 
in that not only the f>opulution having to do with shipping along the river, and the 
linrlxmr workmen were especially exposed to the infection, but also the drinking - 
water proved to be the factor which unquestionably showed the greatest influence 
upon the spread of cholera in Hamburg. In this regard I desire to emphasize but a 
few facts. The population of Altona that drank filtered water from the Elbe suffered 
incomparably less from cholera than the inhabitants of Hamburg who drank unfil- 
tered water from the same river ; further, a row of houses in Hamburg which obtained 
the filtered Altona water, and a garrison which exceptionally obtained its water from 
good wells, were conspicuously free from the pest. The direct proof of comma bacilli 
in drMking-water and especially in river water is very difficult; the cholera vibrioncs 
naturally, at the time of an occurrence of a cholera epidemic, also reach the water, 


1 An exception occurred in the unfortunate instance of Dr. Oergel, assistant in 
the Hygienic Institute in Hamburg, two years after the cessation of the epidemic 
which existed there, who, while working with cholera oultures in the laboratory, was 
affected by a severe form of cholera which terminated fatally. 
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but perish in very few days, usually under ordinary conditions. In some rare cases 
this proof has even been possible, the last time in a case of C. Frfinkel who succeeded, 
in the water of the Duisburg Custom-House port, to identify comma bacilli which 
were originated from the dejecta of a cholera patient which were thrown there, and 
to cultivate them. 

Differential Diagnosis. — Since the occurrence of comma bacilli in the 
dejecta of cholera patients has been proven with certainty, the differen- 
tiation of cholera asiatica from other affections showing similar phe- 
nomena has no great difficulties. It is true, the external picture of the 
affection in acute gastric and intestinal catarrhs may resemble cholera 
asiatica, so that such cases have acquired the name of cholera nostras. 
Also curved bacilli, similar to Koch’s cholera bacilli, have been found by 
Finkler and Prior in the stools of patients suffering from cholera nostras. 
However, the Finkler bacilli differ markedly from the genuine cholera 
bacilli in that they are plumper and longer than these, liquefying gelatine 
more rapidly and more in the shape of a sac than in that of a funnel. 
Besides, the bacilli discovered by Finkler and Prior have lately been 
shown to be by no means constant constituents of the dejecta of cholera 
nostras and, as may be assumed to-day, arc? in no sstiologic connection 
with this affection. Besides the Finkler-Prior spirilli, quite a number of 
comma-bacilli-like spirilli have been discovered in the course of the last 
decade: The vibrio Metschnikoff, the cheese spirilli, the vibrio il lassamh, 
Danubicus, Berolinensis , etc. Their differentiation from genuine cholera 
vibrioncs may be made by’the observation of certain differences in a bac- 
teriologic respect, especially also by the negative result of the specific im- 
munity reaction according to Pfeiffer (see Preliminary Remarks, Infectious 
Diseases). Other bacteria, bacilli and cocci also appear to give rise to 
similar clinical pictures as cholera; the bacteriologic examination of the 
excrements must here, as always, give the decision whether they be cases 
of actual cholera or not. Cholera may he further confused with certain 
cases of poisoning , especially those of poisoning by arsenic, corrosive sub- 
limate, mushrooms, etc., in that here, as well as there, intense diarrhoea 
and vomiting with their severe consequences predominate. Nevertheless, 
the absence of the comma bacilli in the diarrheeie stools which, it is true, 
may often resemble rice-water, offers the best proof against an attack of 
cholera; on the other hand, the chemical proof of the poison in the vom- 
ited material will be a certain sign of the special form of the poisoning. 
Finally, it need scarcely be mentioned that in practice the circumstance, 
above all, that Asiatic cholera is epidemic at the time or not, will be of 
great assistance in determining the diagnosis in the majority of cases. 

MUMPS, EPIDEMIC PAROTITIS 

Mumps is a true infectious disease, although opinions still differ as to 
the nature of the exciting cause . 1 

1 By the majority of investigators that have lately busied themselves with finding 
the specific bacteria of mumps ( Laveran and Cartin, Busquet, and others, lately also 
Bein and Michaelis) peculiar diplococci have been found in mumps in the exudate of 
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Mumps characterizes itself as an infectious disease in that it becomes 
epidemic without a certain external cause, that it ns contagious and has a 
distinct period of incubation and, further, that, besides the organs which 
arc primarily affected, the salivary glands, also certain other organs of the 
body become affected, and that a recovery from mumps Bhows a certain 
immunity against later affection. Regarding the contagiousness, this has 
been proven with certainty in separate cases; it was lately determined by 
Roth that three individual affections Of parotitis occurred one after the 
other in the same bed or in a bed that was alongside, and, besides, that 
the disease was carried in one ease by a third person that remained un- 
affected. Children under a year, as with other infectious diseases so also 
with mumps, are not affected ; perhaps this is due to the circumstance that 
in nurslings the functions of the salivary glands are not yet sufficiently 
active. The period of incubation is a conspicuously long one. In the 
majority of cases it was over two weeks, most frequently, as it seems, over 
eighteen days. After eventual prodromes: Lassitude, anorexia, fever, etc., 
have preceded, dull pains and a sensation of tension occurs in the region 
of the parotid, soon also a swelling of this gland and its surroundings. 
As a rule, the parotid of one side is first affected, later, almost in all cases 
(usually in a diminished degree) also the parotid of the other side. The 
tumour has a hard, doughy feel and is somewhat sensitive to pressure, 
the skin covering it, at least usually, is not reddened. Besides enlarge- 
ment of the parotid, also enlargement of the submaxillary and of the sub- 
lingual glands has been noted in various epidemics. In fact, these glands 
have been found enlarged in some epidemics of mumps without a swelling 
of the parotid. Perhaps the pancreas also takes part in the affection; at 
least upon pressure it was particularly painful in some of the cases. The 
face becomes distorted by the swelling of the parotid: The expression be- 
comes somewhat stiff, stupid, us the mimical and head movements are par- 
ticularly painful. To this are added, when opening of the mouth and 
movement of the jaws become difficult and painful, difficulty of speech 
and difficulty in chewing; fmtor of the breath also occurs. A frequent 
accompanying phenomenon is, further, a reddening of the mucous mem- 
branes of the cheeks and pharynx, a slight angina; the secretion of saliva 
is sometimes increased, at other times diminished. On the other hand, in 
mumps, in contrast to other infectious diseases, there is rarely enlarge- 
ment of the spleen and albuminuria; although I have noted both in the 
course of the disease. The fever is also but moderate, about 102°, atypical ; 
exceptionally the temperature may rise to 104° or 105°; in other cases 
the fever may be absent entirely. The duration of the affection, from the 
enlargement of the parotid gland to the time of the disappearance of the 
fever, is from one to one and a half weeks. The swelling of the parotid 
disappears gradually; abscess formation or even the appearance of gan- 

the enlarged carotid gland and of the enlarged testicle, in the blood, between and in 
the cells of the abscess pus. It is characteristic, according to Bein and Michaelis, 
that the cocci of mumps show individual movements; inoculations into animals have 
been negative up to now. 
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grene are rarely present; but, if these occur, septieopyaemia may be the 
result. 

Differential Diagnosis. — Upon noticing the symptoms described, mumps 
is easy to diagnosticate and can scarcely be mistaken for any other affec- 
tion. Apart from the epidemic character of the disease*, the almost in- 
variable involvement of the parotid upon two sides protects us from con- 
fusing the disease with other inflammatory affections of the parotid gland. 
These are characterized, in contrast to mumps, in that the source of the 
inflammation can be demonstrated to be in the vicinity of the parotid in 
the form of disease of the mouth, the maxillae, etc., or that another severe 
infectious disease exists, such as typhus fever, variola, measles, etc., the 
toxine of which as such or in combination with pyogenic bacteria gives rise 
to a “ metastatic ” inflammation of the gland. In these cases parotitis is 
a late phenomenon of the special infectious disease, so that the latter is 
diagnosticated long before inflammation of the parotid glands occurs as a 
complication. In mumps, on the contrary, the inflammation of the parotid 
is the first sign of the infection (in rare cases the submaxillary or sub- 
lingual glands may be affected before the parotid) ; the action of the in- 
fection remains limited to the parotid, whereas the other organs of the 
body are usually but slightly affected or not at all. In otlief cases, how- 
ever, certain other organs are also implicated in the course of mumps, 
and this occurs with such conspicuous predilection that the diagnosis of 
parotitis on this account even gains in certainty. 

Orchitis. — The most frequent and most interesting secondary localiza- 
tion of the mumps infection occurs in the epidulymes and in the testicles. 
The orchitis (infectiosa parotidea), as a rule, appears in later stages of 
the affection (from the third to the fifteenth day) ; very rarely the oppo- 
site may be the case, i. e., parotitis may follow orchitis. In general orchitis 
is a quite frequent complication, occurring in at least one third of the 
cases. It only takes place in individuals that have reached sexual puberty 
and it may be ushered in by a rapidly passing urethritis, similar to a parotitis 
from an angina; and, as it appears, in rare cases the orchitis may be the 
primary localization of the mumps infection. The inflammatory swelling 
of the testicle is accompanied with pain in the spermatic cord, and occa- 
sionally with vomiting and exacerbation of the fever. As a rule, the affec- 
tion is unilateral, rarely bilateral, so that one testicle swells after the 
other; it lasts about a week and a half, resulting in recovery; but in a by 
no means small number of the cases (almost in one half if the results of 
many epidemics arc taken together) atrophy of the organ occurs. Besides 
the orchitis, a serous effusion is noted in the tunica vaginalis of the tes- 
ticle and oedema of the scrotum. As an analogy to this complication of 
mumps in men, occasionally in women there are found — but very much 
less frequently — enlargement of the ovaries, vaginitis, (edema of the labia 
and swelling of the mammas. 

Barer Complications.— Besides orchitis, a great number of complications occur, 
but, differing from the inflammation of the testicle, they are not characteristic of 
the mumps affection and are, therefore, of a subordinate diagnostic interest. An 
exception, however, is formed in the case of affections of the ear which consist partly 
60 
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of middle-ear diseases (resulting from the inflammation travelling by continuity ol 
structure from the parotid gland to the external opening *and to the middle ear or 
even to the mastoid process), and partly of affections of the labyrinth which usually 
set in suddenly at the end of the first weeks of mumps, with tinnitus aurium and 
vertigo, representing anatomically serous or hemorrhagic exudations into the laby- 
rinth or emboli into the labyrinthian vessels, and resulting in complete deafness. 
Among the rare complications of mumps — pneumonia, bronchitis, endocarditis and 
pericarditis, peritonitis, cystitis, nephritis, arthritic inflammations, meningeal and 
eye affections — there should be prominently mentioned: Meningitis , which is compara- 
tively most frequently the cause of a fatal outcome of mumps, but this is extremely 
rare; further, inflammations of the joints which are accompanied with pain but 
without swelling and redness of the joints, and, finally, disturbances of sight due to 
pareses of accommodation after mumps. 

Sequelae. — Of sequela which are in a causative relation with parotitis epidemics, 
besides the insufficient resorption of the swelling of the parotid gland and besides the 
already mentioned atrophy of the testicles, facial paralysis must be enumerated due 
to the pressure of the parotid tumour; further, ageusia, paralysis of the extremities 
(apparently of a peripheral nature with loss of electric contractility, of cutaneous 
and tendon reflexes), and, finally, general disturbances of the cerebral functions, 
insanity and hysteria. 

m DIPHTHERIA 

Reasons of a differentio-diagnostic-didactic character have prompted me to dis- 
cuss the diagnosis of diphtheria among the diseases of the pharynx and of the larynx. 
I refer to the diagnostic details which were there given and shall in this chapter but 
briefly touch upon pharyngeal and laryngeal diphtherias, in so far as their knowledge 
is of general. importance in the diagnosis of diphtheria, and I shall consider more 
exhaustively the changes which arise in the different organs in the course of the 
affection, the complication.^ and sequelae, as well as the general view-points which are 
important in the diagnosis. 

The Bacillus of Diphtheria. — The diagnosis of diphtheria to-day rests 
upon a firm basis, as the exciting cause of the affection is known with Cer- 
tainty, being recognised as a specific bacillus, the bacillus diphtheria 
Loffler. The bacteria are within the diphtheritic pseudo-membranes; how- 
ever, they rarely go below the surface and are especially not found in the 
blood and internal organs of patients with diphtheria. They represent 
thick wedge-shaped bacilli, with usually butt-like thickened ends, and stain 
according to Gram. They do not show spore formation, are immotile 
and grow but poorly at low temperature (under 20° C.). They do not 
liquefy gelatine in culture ; upon glycerine agar the colonics are of a trans- 
parent, gray colour, and upon slight magnification are characteristically 
granular. It is especially easy to grow them upon blood serum, but they 
also flourish on sterilized milk. Their inoculation Js especially successful 
in bigds, guinea-pigs, rabbits, cats, horses, etc. (not in mice). Besides the 
grayish-white membranes which develop at the point of inoculation, paral- 
yses and disturbances of co-ordination similar to the paralyses which occur 
in ihe course of human diphtheria are observed in inoculated animals. 

As the bacillus of diphtheria remains principally upon the surface, 
i. e., .foes not find its way to the internal structures of the body, it must be 
ftssuifad at the onset that the severe general phenomena occurring in diph- 
the^ia^re the secondary toxic results of the diphtheria bacilli. In fact, 
various investigators have succeeded in isolating from bouillon cultures of 
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diphtheria bacilli chemical products of metabolism which, having been 
freed from the bacteria by filtration and subcutaneously injected into ani* 
male' or into the blood vessels, have proven themselves to be highly toxic. 
As a result of the infection with these toxines there have arisen : Pleurisy, 
nephritis, fatly degeneration of the liver, but, above all, in the later course, 
paralysis, and, in subcutaneous injection, brawny oedema of the cutaneous 
covering; in short, all the various symptoms which occur upon the inocu- 
lation of living bacilli, with the single exception of the pseudo-membranes. 

Other Coool Found besides the Bacilli. — Besides the specific bacilli, other patho- 
genic micro-organisms are found in recent cases of human diphtheria, streptococci 
and staphylococci, also pneumococci, which, in contrast to the diphtheria bacilli, 
deeply invade the tissues and by means of the circulation are carried into the most 
varied internal organs where they form colonies (especially also in the endocardium). 
Apparently their entrance into the body and their septic-infectious, inflammatory 
activity is markedly assisted by the preparatorily damaged condition of the tissue, 
the result of the diphtheria toxine. A part of the symptoms of diphtheria, espe- 
cially of the malignant forms of the disease, is in the main due to this mured 
■infection. 

Cases of diphtheria occur sporadically or, as is most usual, in £ epi- 
demic form. The most frequently occurring mode of infection is that par- 
ticles of the diphtheritic membrane, being expectorated from the mouth, 
are either directly contagious, or are carried by a third person and by 
fomites, perhaps also by some food products (especially milk). As a rule, 
the bacilli primarily lodge upon the mucous membrane of the pharynx and 
here, after a brief incubation, probably in that the poison produced by 
them affects the vessels and gives rise to exudation, cause the well-known 
pseudo-membranes. Simultaneously a general infection shows itself, which 
may be looked upon as a secondary effect of the bacilli, i. e., as the action 
of the toxine produced by them. In those cases in which the general effect 
becomes manifest before any changes occur in the mucous membrane of 
the pharynx, it must be assumed that toxines have been rapidly absorbed, 
and their action has taken place before the local necrosis of the tissues is 
noticed. That such cases exceptionally occur, I can say with absolute cer- 
tainty, having observed them in my own experience. 

Diphtheria of the Respiratory Tract. — Whereas, as has already been 
mentioned, the pharyngeal mucous membrane is almost always the first 
point of attack for the diphtheria bacilli, and from this point eventually 
a spreading by continuity to the nasal mucous membrane and, above all, 
to the laryngeal mucous membrane occurs ( descending laryngeal diph- 
theria), finding its way into the trachea and into the bronchi, in rarer 
cases a primary diphtheria of the nasal mucous membrane is met with, or, 
relatively more frequently, of the larynx. The affection may be limited 
to the larynx (similar to the limitation of pharyngeal diphtheria to the 
structures of the pharynx) ( laryngeal croup, 1 primary laryngeal diph- 


‘ The designation "croup" is an anatomical conception; by this term islander- 
stood the formation of flbrine exudates upon the free upper surface of the pmeoas 
membrane, without extensive damage to the underlying tissue, whereas in diphtksHa 
in the anatomical sense the mucous and eventually the submucous tissue is also 
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theria), or it may only spread downward to the trachea or, again, as is 
unquestionably sometimes seen, it may spread tpward, affecting the 
pharynx ( ascending laryngeal diphtheria) and in such cases the doubt 
vanishes whether pseudo-croup or genuine laryngeal diphtheria is the dis- 
ease in question. 

Diphtheria of the Digestive Tract. — But very rarely do the diphtheria bacilli 
find their way into the oesophagus and stomach. It appears that the close approxi- 
mation of the plate of the cricoid cartilage to the vertebral column is a natural 
obstacle to the advancement of the bacilli by this road. But primary and secondary 
diphtheria of the (esophagus is observed exceptionally. Diphtheria of tlic stomach has 
also occasionally been noted in the foim of a flaky white infiltration of the gastric 
mucous membrane, which, however, up till now is insusceptible to diagnosis during 
life, as even in the act of vomiting of pseudo-membranes it is impossible to deter- 
mine whether they originate from the larynx or from the (esophagus. 

Individual Varieties of Diphtheria. — After a period of incubation of 
from two to seven days, rarely longer, fever occurs, often accompanied with 
vomiting and preceded by chilliness or a decided chill ; headache, anorexia, 
etc., arc also present. At the same time, occasionally somewhat later, dis- 
orders arise pointing to the affected area: Difficulty in deglutition or 
hoarseness with a barking cough, and pains in the throat. Examination 
of the pharynx or larynx at this time either shows a simple, apparently 
unsuspicious catarrh (which in rare eases may not advance beyond this 
stage in the entire course of the affection), or the characteristic appear- 
ance of the membranes may already be noticed. If these are desquamated, 
new masses of membrane form; simultaneously the originally small plaques 
enlarge rapidly, spreading in breadth and depth. The severest form of 
pharyngeal diphtheria is the septic variety , which is due to the simul- 
taneous action of streptococci and of saprophytes, which colonize with the 
diphtheria bacilli in the membranes. By their action the diphtheritic 
parts are changed into stinking, pulpous, black, gangrenous masses, and 
severe cardiac collapse rapidly shows itself. In all three varieties, the 
simple diphtheritic pharyngeal catarrh, the well-developed fibrinous, and 
the septic pharyngeal diphtherias , the submajrillary glands are enlarged and 
painful. It can but rarely be shown that the spleen and the liver are en- 
larged. The temperature varies considerably in individual eases: at one 
time it is but scarcely raised, at other times it may be 104° F. and over. 
There is no proportion between the height of the fever and the severity of 
the case; as in the severest forms we often note conspicuously low tem- 
peratures. More often is the pulse an indication of the gravity of the 
case ; a small, weak, or irregular pulse shows a severe infection, abnormal 
bradycardia (40 beats and less) is also noted in the severer forms of 
pharyngeal diphtheria. 

affected and becomes necrotic. Experience has taught that laryngeal croup may also 
be due to chemical or thermic irritants; but these are clinical rarities, so that it 
is advisable to designate such forms of laryngitis as “ croupous laryngitis 99 and sepa- 
rate them entirely from “ epidemic laryngeal croup." More correctly even it appears 
to me, from a clinical standpoint, to drop the name “ epidemic laryngeal croup 99 
entirely and to substitute the designation “ primary laryngeal diphtheria." 
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Laryngeal diphtheria runs its course with the same general phenomena, 
only that here the well-known symptoms of an increasing stenosis of the 
glottis, of an essentially inspiratory stenotic character , become prominent. 
The patient makes enormous efforts to overcome the respiratory hin- 
drance, the supraclavicular fossa and the epigastrium sink in during in- 
spiration ; the deeper, generally quite toneless, whispering voice, the bark- 
ing cough, following in short gasps and interrupted by long-drawn, whis- 
tling inspirations, and the increasing carbonic-acid intoxication complete 
the picture. It is but rarely possible to make a laryngoscopic examina- 
tion; if it is successfully done, the white covering in the larynx and the 
immobility of the vocal cords are noted. Occasionally the dyspnoea in- 
creases to attacks of greatest orthopmra, especially when the pseudo-mem- 
branes became loosened and mechanically obstruct the glottis. It is im- 
portant both from a diagnostic and prognostic respect always to examine 
the condition of the lungs in the case of existing laryngeal diphtheria. 
Acute hemorrhages occur here and, if the diphtheritic process travels into 
the bronchi, symptoms of atelectasis or broncho-pneumonia. The origin 
of pneumonia in diphtheria is partly due to the just-mentioned dissemi- 
nation of the diphtheritic process to the alveoli, with proliferation of 
the diphtheria bacilli in the infiltrates, partly also to a damaging of the 
pulmonary tissue by the diphtheria toxine, which favours the develop- 
ment and activity of pneumococci or streptococci. If the presence of a 
pneumonia can be determined, i. e., dulness, bronchial breathing, etc., 
without it being possible, by change of position and deep inspiration, to 
compensate the physical changes, the prognosis in general and especially the 
prospect of improvement of the phenomena by a tracheotomy are ren- 
dered very unfavourable, and especially for this reason the diagnosis must 
pay special attention to these conditions. Laryngeal diphtheria may be 
secondary or primary, and in the latter case, as has already been indicated, 
may remain limited to the larynx or, by ascending, give rise to a pharyn- 
geal diphtheria. It is, therefore, indicated under all circumstances, ac- 
cording to my experience, at once to isolate children with phenomena of 
an acute laryngeal stenosis in whom the larynx cannot be examined, and 
not to wait until the diagnosis becomes certain, unless we wish to risk that 
the other inhabitants of the room may be infected by diphtheria. 


Diphtheria of the Nose and Its Adnexa. — A dissemination of the diphtheritic 
process upward causes diphtheria of the mucous membrane of the nose. This is easily 
diagnosticated: The patients force the air with a noise that may readily be heard, 
through the narrowed nasal channels, accompanied with the expulsion of brownish- 
necrotic masses from the nasal openings; inspection shows diphtheritic deposits and 
necrotic tissue changes in the posterior na res* and in the internal parts of the nose; 
in some cases the process may even reach the skin of the external nasal openings 
and the upper lip, so that the affected areas appear reddened, ulcerated, and diph- 
theritic. In other cases the diphtheritic process finds its way into the Eustachian 
tube and into the tympanic cavity ; the action of streptococci may produce bone 
abscesses, also meningitis and cerebral absoess. The conjunctive and genitalia or 
accidentally existing wounds may also show a diphtheritic deposit, caused either by 
a direct propagation of the process or by auto-inoculation with the poison by the 
patient himself. 
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Complications. — Of the so-called complications , the origin of which 
may for the most part be explained from the fact that the absorbed diph- 
theria toxine prepares the soil for the simultaneous action of the strepto- 
cocci as inflammatory or pyogenic agents, the most important are : Angina 
Ludovici, endocarditis and pericarditis, polyarthritis, parotitis, peritonitis, 
etc.; however, these complications are all relatively rare. In some cases 
the complete symptom-complex of septicopyemia develops, with chills and 
multiple metastases. 

More important, because more frequent, are certain accompanying phe- 
nomena of diphtheria, which are obviously due to a more intense action of 
the diphtheria toxine which has been absorbed in greater amount. These 
are the phenomena on the part of the heart, of the kidneys and of the 
nervous system. By means of the intoxication of the heart subacute car- 
diac asthenia occurs and frequently acute paralysis of the heart with syn- 
cope or sudden death, which may even take place during convalescence 
and, as autopsies teach us, is due to a parenchymatous-interstitial, toxic 
myocarditis of a high grade. The occurrence of albuminuria is very com- 
mon; in contrast to the nephritis of scarlet fever it may be noticed on 
the first day of the disease. According to my opinion and experience, pro- 
vided no very distinct symptoms of engorgement as a result of the poor 
cardiac activity arc simultaneously present, it is to be looked upon solely 
as a phenomenon of intoxication, the result of irritation of the kidney by 
the diphtheria toxine. If this irritation increases to a certain height, 
epithelial casts and blood will be noticed in the urine, besides the albumin; 
in short, a well-developed picture of an acute nephritis appears. Anasarca, 
according to my experience, is scarcely ever present, and chronic nephritis 
as a result of acute nephritis is extraordinarily rare; I have never seen it, 
as frequently even as I have noted a nephritis following diphtheria, but 
always saw the albumin disappear during convalescence, although often it 
took months until this was accomplished. The most interesting of all the 
effects of the toxincs of diphtheria are the paralyses which present them- 
selves usually only weeks after diphtheria has run its course and which 
may affect the most various organs. Most frequent is paralysis of the 
palate, showing itself by nasal speech and regurgitation of fluid through 
the nose upon swallowing. It is easy to determine this upon noting the 
immobility of the soft palate in phonation. Not rare further, paral- 
yses of the extremities and of the facial muscles, of the muscle of the eye, 
of the muscles of the apparatus of accommodation, of the musculatures of 
the larynx and of respiration of the sphincters of the bladder and of the 
rectum. 

Character of Diphtheritic Paralyses. — The question whether these paralyses 
are jf a peripheral or of a central origin has been variously discussed. According 
to the clinical material at our command at present, these paralyses, as a rule, are of 
peripheral origin, i. e., flaccid paralyses with a diminution or loss of the tendon 
reflexes, eventually after a preceding brief period of increase of the same. The 
affected muscles show inclination to atrophy and, under some circumstances, reaction 
of degeneration. Post-mortem findings showed in some of the cases changes in the • 
spinal cord, especially atrophic degeneration of the anterior horns and of the fibres 
of the anterior roots; in other cases exquisite neuritis changes were present, wherea s 
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the nuclei of the Serves proved to be normal. We may assume in general tha t the 
toxine of diphtheria shows no great affinity for the protoplasm of the nerves and 
surely acts only very slowly upon it with its toxophorous group, so that in the indi- 
vidual case either no affection of the nervous system occurs at all, or degenerative- 
neuritic changes develop only late in the course of the disease. The latter are at 
times localised in the peripheral nerves, at other times in the spinal cord, and motor 
centres most frequently in the anterior columns and cells of the anterior horn, from 
which secondary degenerative changes will then develop in the peripheral nerves. Ac- 
cording to the mode of action just described, the paralytic phenomena may occur 
from step to step. In rare cases a spinal meningitis with its results seems to give 
rise to the paralyses. 

Acute ataxia has occasionally been observed by myself and others after 
diphtheria, analogous to the disturbances of co-ordination which are pro- 
duced artificially in animals after the inoculation of diphtheria bacilli as 
well as after the injection of diphtheria toxines freed from bacilli. The 
picture of ataxia may completely resemble tabes, although some symptoms, 
for example the reflex rigidity of the pupils, are absent. Most probably 
this is due to a toxic change in the posterior roots and in the posterior col- 
umns of the spinal cord, as the sensory sphere may in general be affected, 
although frequently to a less marked extent than the motor sphere, after 
diphtheria. Nervous disturbances originating in the brain, .such as hemi- 
plegia, aphasia, epilepsy and mania, have been noted in only very few iso- 
lated cases. Characteristic of these diphtheritic paralyses, and on this 
account also determining the* diagnosis, is the benign course of all these 
paralyses which at first sight may appear very severe. 

Differential Diagnosis. — II is unnecessary to enter further into the dif- 
ferential diagnosis. The differentiation of pharyngeal and laryngeal diph- 
theria from other pharyngeal and laryngeal affections has been enlarged 
upon in discussing the diagnosis of the individual affections of the pharynx 
and larynx. In questionable cases the examination of the membranes for 
the Loffler bacillus and testing their virulence by inoculation into guinea- 
pigs are imperative in order to reach a certain opinion. Practically it is 
advisable under such circumstances, even before the diphtheria bacilli have 
been demonstrated, to isolate the patients ; an expectant diagnostic course 
and too long a wavering in diagnosis often avenges itself in a dreadful 
manner ! The possibility of contagion in diphtheria exists during the en- 
tire course of the affection ; yes, even for many weeks after the pharyngeal 
mucous membrdty has been completely cleansed, virulent diphtheria bacilli 
could be demonstrated in the tonsils ! 

The above-stated characteristics of the diphtheria bacilli : The wedge-shaped form, 
the immovability of the bacilli, their staining according to Gram, their difficult 
growth at low temperature and the granular appearance of the cultures, etc., differ- 
entiate them easily from other bacteria, but not from pseudo-diphtheria bacilli which 
are frequently found in healthy persons as well as in the sick, especially in the phar- 
ynx of the healthy and in diphtheritic membranes, in the nasal cavity and upon the 
normal and also upon the diseased conjunctiva (“xerous bacilli”), in abscesses, etc. 
Sharp morphological differences between both varieties of bacilli have not been deter- 
mined; the only telling difference is that the pseudo-diphtheria bacilli do not act 
pathogenioally in animals (not even in guinea-pigs), i. e. v do not give rise to either 
local or general disturbances. Their biological position to the genuine virulent diph- 
theria bacilli has not yet been determined. The possibility that the pseudo-diph- 
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theria bacillus is a diphtheria bacillus deprived of its virulence, as has been assumed 
by Roux and others, cannot, in my opinion, be put aside at present, according to the 
results of investigations reported so far. Between the nmric^dly virulent bacilli in 
severe diphtheria and the absolutely benign pseudo-diphtheria bacilli, many transi- 
tional forms are found, i. e., bacilli of weak virulence which must be looked upon as 
attenuated diphtheria bacilli. The latter appear to be present in the mild and favour- 
able cases of diphtheria; but, unquestionably, the coses are very rare in which, in 
apparently true croup, respectively diphtheria membranes, both, the virulent and the 
nomvirulent side by side, cannot l>c demonstrated, but only the latter, the pseudo- 
dipflfcheria bacilli. In general we may still adhere to the postulate: If in those cases 
which clinically present themselves as diphtheria , bacilli are found having the appear- 
ance of the Ldffter bacillus , and if they are present in great amounts , that they are 
also virulent , t. e., genuine diphtheria is the diagnosis of the case in question . 

PERTUSSIS; TUSSIS CONVULSIVA, WHOOPING-COUGH 
# 

t 

The diagnosis of whooping-cough, after the disease has reached its 
acme, can readily be made with certainty. At the onset of the affection, 
however, this cannot be done; it remains questionable rather until that 
stage is reached in which the characteristic attacks of cough occur. The 
division of the disease into three stages, which has been the custom since 
ancient times, is valuable in a diagnostic respect, although we must always 
remember that one stage gradually and imperceptibly merges into the 
other, and the diagnostic division of these stages is only of practical 
value. 

Catarrhal Stage. — The symptoms of this stage are those of a catarrh 
of the respiratory mucous membrane and its adnexa. After a period of 
incubation of about a week, which runs its course without symptoms, there 
occur at first conjunctivitis, coryza, and possibly also a slight pharyngitis; 
this is supervened by mild hoarseness and cough, whereas the symptoms of 
sneezing, difficulty in swallowing and the llow of tears become less marked.* 
After a duration of several weeks (about three), the cough becomes spas- 
modic; with this the disease reaches its characteristic stage. 

Convulsive Stage. — Stadium convulsivum s. spasmodicum: The attacks 
of cough are ushered in by a sensation of tickling in the larynx ; the chil- 
dren — who are principally affected, as is well kirown — feel the attack 
coming on but are unable to suppress it and show in tl^eir entire appear- 
ance the expression of great fear on account of the threatening attack. 
Now the cough occurs; it shows itself in short paroxysms, rapidly suc- 
ceeding each other, frequently of twenty or more expiratory excursus, 
which are finally followed by a long-drawn whistling inspiration (“re-* 
prise ”) ; this is again succeeded by the expiratory cough paroxysm. These 
attacks shake the entire body; the face becomes deeply cyanotic (“blue 
cough”). The bulbi stand out prominently from the cavities of the eyes, 
the Skin becomes covered with sweat ; urine, flatus and fasces are voided in- 
voluntarily. Usually the attack ceases with the expectoration of a tough, 
glissy mucus which may often be evacuated with actual vomiting move- 
ments. The duration of the individual attack varies greatly as to time — 
from scarcely a minute to about a quarter of an hour; the number of at- 
tacks in twenty-four hours is also variable, twenty to a hundred! The 
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cause for the production of the attacks may occasionally be plainly noted; 
they are especially due to mental emotions, to movements of deglutition 
or laughter, to initial choking movements upon pressing down the pos- 
terior part of the tongue with a tongue depressor, etc., above all, however, » 
to accumulations of iuucus in the larynx. 

Causation of the Attack; Nature of the Disease.— Von Herff, by means of aulft 
laryngoscopy, has observed that upon the mucous membrane of the posterior laun* 
'geal wall, at the level of the glottis, there appears from time to time a small pamele 
of mucus, the formation of which is in direct connection with the cause of the attack. 
If this was removed by forcible expiration, the attack would stop. At the 'same time 
v. Herff, as di£ also, previous to him, Meyer-IIiini, observed a mild grade of inflamma- 
tion of the respiratory mucous mcnitftane from the posterior nares down to the bifur- 
cation, which was not diffusely spread in the larynx but was especially concentrated 
upon the posterior surface of the epiglottis, in the interarytienoid and in the mfra- 
glottic regions. Mechanical irritation of these parts in the interiar of the larynx 
regularly produced u typical attack of whooping-cough. Uossbuch, in contrast to 
these observations, did not observe any apparent catarrh of* the pharynx, of the 
larynx and of the trachea, and only admits the existence of a catarrh of the larger 
bronchial tul>cs as the essential anatomical substratum of the disease. Formerly an 
enlargement of the tracheo-bronchial lymph glandA w r ns supposed to be an important 
anatomical change in whooping-cough, in that this would exert a pressure upon the 
pneumogastric nerve, respectively upon the recurrent laryngeal nerve, and in this 
way cause the attack. It was found, however, in succeeding times, that the intumes- 
cence of the bronchial glands was by no means a constant phenomena of wdioop- 
ing- cough, 1 as it actually occurs frequently without pertussis being present at fill. 
That whooping-cough is a very peculiar affection and cannot" be explained^ as a 
simple catarrh of the respiratory passages with exaggerated sensitiveness of the 
nerves of the mucous membrane, is unquestioned for every one that has had an 
opportunity to observe pertussis frequently and to compare it with other affections 
of the respiratory organs, which are characterized by a milder or more marked' 
irritability of the mucous membrane. The attacks arc the pathognomonic symptom 
of the disease and occur in no other affection as pronouncedly as they .do in the 
case of pertussis. It is a decided infectious disease which, as has been shown by 
thousands of observations, is contagious, the nature of which, however, can only be 
determined when we sueceed in finding the virus which is at the base of this 
affection. This is not due lo the fact that no investigations have been made in 
this respect; bacilli, cocci and amepba* have been supposed to be the specific cause 
of the disease. However, unquestioned results in the attempt to isolate the toxine 
have not been obtained, and the bacillus which has been allegedly regularly found 
by various authors in the glassy expectoration of whooping-cough patients, has by 
no means been generally accepted. How contagion with the toxine of pertussis 
occurs and how its action in the body may be explained, had better not be analyzed 
for the present before ive have definitely succeeded in finding the specific micro- 
organism of pertussis and have investigated its toxic properties. This much appears 
to be certain, that under the influence of the infection an increased irritability of 
the superior Iftfyngeal nerves is brought about and that irritation of certain areas 
of the respiratory mucous membrane, especially of the interarytsenoid region in its 
lower parts, causes, by mechanical or chemical irritants (accumulation of mucus, 
ammonia, etc.), the attacks of coughing to appear. That these attacks occur at 
night in deepest sleep, and are then more marked than iir daytime, is a well-known 
fact which may be explained in that the accumulating mucus under these circum- 
stances requires a longer time to produce the necessary degree of irritation of the 
centripetally conducting nerves and nerve centres which release cough, their irritabil- 
ity being considerably lessened during sleep. If the paroxysm,, however, has onee 
begun, it is more intense and lasts longer, as the virus which has accumulated in 
greater amounts irritates the nerves much more powerfully upon the atoakening of 
the patient when they again become more irritable. 
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M Beiults of the Attaoks of Cough Paroxysm.— The intense attacks of 
cough result in some phenomena, the observation ofc which may materially, 

* aid in arriving at a diagnosis if there be no opportunity personally to ob- 
serve the individual paroxysms of cough. Vomiting must be especially 
mentioned among these symptoms, which follows tliq, paroxysms^ this 
occurs also in other severe coughs, but is decidedly most frequent and 
most stubborn in whooping-cough. Occasionally alveoli burst, and tn- 
terstitial emphysema, pneumothorax or culanyus emphysema may de- 
velop ; or — as is quite common — blood-vessels may burst in the body during 
the attack. i This gives rise to eechymoses of the skin, and, above all, to 
subconjunctival hemorrhages, rarely retinal haemorrhages, bleeding from 
the nose, the external auditory canal, haemorrhages into the substance of 
the brain or into the meninges with their consequences : Aphasia, hemian- 
sesthesia and hemiplegia; subsequent to the latter condition '1 saw in a 
child a state which resembled idiocy but which, after existing for several 
months, gave place to normal cerebral activity! Hernias and prolapsus 
ani may also develop in the coursaof the paroxysms of cough; further, as 
a result of the excessive exertion of the abdominal muscles, these may be- 
come- painful, and dizziness, vertigo and general lassitude may remain. 
Especially great diagnostic value is placed upon the development of ulcers 
under the frenum of the tongue ; not without reason, as these sublingual 
ulcerations are really only noted in the course of whooping-cough. They 
are due to traumatism in that the incisor teeth, during the paroxysm of 
cougfi, rub against the tongue which is forcibly stretched forward an<J 
held out; therefore, in toothless individuals and also in mild casds of 
whooping-cou^da these ulcers are absent. The general engorgement may 
^give rise, furtner, to transitory albuminuria, to acute dilatation of the 
right liegrt and to an irregular, small pulse. 

Stage of Decline. — With the cessation of the attacks of cough, after the 
convulsive stage has lasted about six weeks (four to six weeks and longer), 
the affection passes into* the last stage, the stadium decrementi (s.. criti- 
cum) : The attacks become less frequent' and lose their convulsive charac- 
ter; the sputum becomes thinner — fluid, muco-purulent and looser, till 
the disease has reached its end after a few more weeks (about three). 

Complications. — Whooping-cough docs not show many complications , as it is an 
infectious disease which, for the most part, remains local, and complications due to 
a general infection are, therefore, not present. Thun, for instance, frequently during 
the entire course of the disease, especially at the time of acme, there are absent: 
The fever, the infectious nephritis, the irritation of the central nervous system, etc. 
On the other hand, complications affecting the respiratory tract are comparatively 
frequent, remaining as sequela; for some time and in their results may be exceed- 
ingly dangerous. The most frequent of these complications of whooping-cough’ is 
bronchopneumonia, which, to conclude from its intensity and perniciousness in little 
children (children under one year almost invariably succumb), is of a specific char- 
acter, in that unquestionably the virus extends into the alveoli; that the broil- 4 
chitis, by clogging the finer bronchi with mucus, favours the development of pneu-* 
monia is self-evident. The occurrence of fever, dyspncBa during the intervals, 
dulness, etc., scarcely allow us to remain in doubt as to the appearance of this com- 
plication. Rarer are complications on the part of the larynx, such as spasm of the 
glottis due to an increase ad maximum of the reflex irritability of the laryngeal 
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■ dwvm. Among the Mgwle there miut be mentioned : Hie general languishing 
condition which in severe cases of whooping*cough is added, produced primarily by 
the inanition, respectively the frequent vomiting; pulmonary tuberculosis; emphy- 
sema, which arises as a result of the enormous expiratory efforts with closed glottis ; 
goitre, etc. Whether endocarditis, pericarditis, and nephritis, which are now and 
then observed in whooping-cough, are in any direct genetic connection with the 
original affection, is very questionable; this is also true of the alteration of the 
mental’- condition of patients with pertussis. A lasting melanchol ic cnn^ ; «pn | B 
quite evident in such a stubborn, teasing affection, and in some iureanees this may' 
increase to actual melancholy. 

Differential Diagnosis. — If whooping-cough is typically developed, it 
cannot be confused with any other disease. However, in the first stage the 
decision whether whooping-cough or simple bronchitis is present is abso- 
lutely impossible; this is also true of the third stage. Provisional diag- 
noses in both of these stages are based — in the first stage upon the history 
or upon determining the possibility of contagion, in the third stage upon the 
description of the attacks of cough which have preceded, upon the residues 
of ulcers of the frenum, etc.; naturally, these diagnoses are of no great 
value. 

CEREBRO-SPINAL FEVER-EPIDEMIC CEREBRO-SPINAL 

MENINGITIS > ' 

The diagnosis of cerebro-spinal meningitis is an essentially (etiological 
one. The differentiation based solely. ujgm the symptomatology of epi- 
demic cerebro-spinal meningitis ‘from a non-epidemic variety is impossible, 
even if the presence of certain symptoms is in general more in favour of 
an epidemic cerebro-spinal meningitis. In referring, tbtrefore, to the 
former discussion of the diagnosis of meningitis (which see), I shall here 
but briefly recapitulate the phenomena which are most important for the 
diagnosis and shall mention only those symptoms more exhaustively which 
are in the main iri favour of epidemic cerebro-spinal meningitis in contrast 
to other forms of meningitis. 

Important Diagnostic symptoms. — The disease begins with rather vague 
prodromal phenomena: General malaise, lassitude, anorexia, slight fever, 
headache, wandering pains, pharyngitis; etc., or, much more frequently, it 
sets in at once with severe symptoms with several chills and with signs di- 
rectly pointing to the seat of the affection being in the central nervous 
system, i. e., with ‘severe headache, vertigo and vomiting. To this is added 
general hyperesthesia of the skin and of the special organs of sense, and 
usually, from the second day on, the ominous rigidity of the muscles of 
the neck. The patients hold their heads stiff and complain of severe pains 
upon the slightest attempt to move them. In a part of the cases thiB tonic 
muscplaf spasm extends to the extensors' of the vertebral column, so that 
opisthotonus results; contractures of other muscles, especially trismus, 
jure rarer.. 

The reason for the rigidity of the muscles of the neck is not dear; the simplest 
and most natural explanation is that it may be looked upon as an irritative symp- 
tom of the outpassing nerves. But cases occur in which, in spite of well-developed 
spinal meningitis, rigidity of the muscles of the neck is absent, and, vice versa, this 
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may be very pronounced, and yet, as my experience has taught me, no meningitis is 
found post mortem. Upon the whole, however, these are rare exceptions, and rigid- 
ity of the muscles of the neck is a most constant symptdm of cervical meningitis, 
especially if the lateral movements of the spinal column arc sensitive at the same 
time and if pressure or a slight blow upon the spinous processes produces pain. 

Tonic contraction of the muscles oi‘ the abdomen is the cause of the 
very frequently present, diagnostically important, “scaphoid” retraction 
of the abdomen ; but contraction of the intestines as a result of irritation 
of the pncumogastric nerve may also be concerned in this phenomenon. 
Besides the scaphoid retraction of the abdomen there is usually constipa- 
tion. Excentric pains in the extremities are now and then markedly de- 
veloped, as well as chronic cramps of the extremities; these also occur in 
the region of the facial nerve. Paralyses become prominent in the later 
course of eerebro-spinal meningitis: Paralysis of the abduccns, ptosis, pa- 
ralysis of the tongue, nnarthria, monoplegia, hemiplegia, and paraplegia 
which are either of central origin (hemiplegia or monoplegia with aphasia) 
or of a peripheral character, as e result of the pressure of the exudate 
upon the outpassing nerve trunks; anaesthesia is also occasionally noted. 

A greatly overestimated symptom occurs, as in the usual form of men- 
ingitis, so also in eerebro-spinal meningitis, the hydreneephalic cry. The 
patients become confused, somnolent, delirious, or fall into deep coma; 
involuntary evacuation of urine and fmees takes place or the urine may 
collect in the bladder as the result of a spasm of the sphincter or due to 
paralysis of the detrusor. As a rule, the excretion of urine is scanty; in 
other eases, on the contrary, polyuria exists. This latter symptom, as well 
as melituria, which has also been noted, are the results of central irritations 
in the region of the medulla oblongata; albuminuria in some of the eases 
is undoubtedly also due to the same cause, as its intensity, as I have noted, 
is in proportion to the severity of the nervous symptoms and independent 
of the course of the fever. The pupils are contracted, as a rule; however, 
this is changeable and very frequently they show normal conditions dur- 
ing the entire course of the affection. It is of diagnostic importance if 
they become unequal under the eyes of the physician; an ophthalmoscopic 
examination will reveal the changes in the eye-ground which have been 
previously described (see p. 706), especially optic neuritis, etc. The res- 
piration shows the Cheyne-Stokes type in some few cases but by no means 
often. Eruptions are very common upon the skin : Petechia*, roseola, 
erythema, etc. ; however, none is as frequent as herpes — there are epidemics 
in which almost all cases show herpes. This most often occurs from the 
second to the sixth day on the face, less frequently on the extremities. It 
is somewhat characteristic that herpes is not infrequently bilateral, so 
that the entire face appears to be uniformly covered with it, or that cor- 
responding halves of the body are affected by herpes, as, for example, in 
one of my cases in which both thumbs wore affected. Without question, 
herpes is a trophoneurotic phenomenon dependent upon an irritation by 
the exudate of the intervertebral ganglia and of the nerve roots. How- 
ever, it appears to me that herpes is much more common in epidemic cere- 
bro-spinal meningitis than in meningitis due to other causes, and the very 
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common occurrence of herpes in epidemic cerebro-spinal fever is for this 
reason also partly due to the infection . 

We now come to a series of symptoms in which the question arises 
whether they are more the results of the local affections or are in connec- 
tion with the infection, and which, on the latter account, are of great im- 
portance for the differential diagnosis . Fever, it is true, is constantly 
present but it does not conform to a distinct type ; at one time it may be 
continuous with slight remissions, at other times it is more intermittent. 
A certain proportion between the height of the fever and the severity of 
the clinical phenomena does not exist; in general the range of the tem- 
perature is between 101° F. and 101° F. Neither does the pulse show a 
uniform condition; it is conspicuous, however, that its frequency changes 
very rapidly. A marked diminution in the pulse frequency as a result 
of the irritation of the pneumogastric nerve is not frequent in cerebro- 
spinal meningitis, but rather a preagonal rise of the pulse to 100 and 
over. The quality of the pulse also varies considerably; being at times 
hard, at other times soft and small, frequently irregular; a marked in- 
crease in frequency at the onset of the disease is especially ominous. In 
keeping with the increase of the pulse as a result of the paralysis of the 
eardiopncumogastric fibres, paralysis of the pulmonary pneumogaKtric 
nerve may cause marked reduction of the respiratory frequency to but a 
few respiratory movements per minute! Of greater diagnostic importance 
than the condition of temperature, pulse and respiration, is the enlarge- 
ment of the spleen. However, it is but rarely present, as a rule; but when 
it can be demonstrated, it is decidedly in favour of the infectious-epidemic 
character of meningitis. Undoubtedly cCrebro-spinal meningitis is due to 
a specific toxinc which acts less generally than specifically locally , which 
may also be noted from the fact that infectious nephritis in the course of 
cerebro-spinal meningitis belongs to the exceptions. Simple albuminuria 
is not rare, but even in the severest cases it is but a transitory phenomenon 
the intensity of which in the individual case goes hand in hand with 
the severity of the nervous symptoms. Frequently, in the course of the 
affection, multiple arthritic pains are observed which are due either to a 
widespread hyperesthesia or to a purulent inflammation of the joints. In 
some cases they may even precede the meningitic symptoms and then must 
be looked upon as an expression of the general infection. 

Complications and Sequels. — Of complications and sequela* which only indi- 
rectly are of importance in the diagnosis we must mention: Catarrhal and croupous 
pneumonia, of which the latter hus a greater pathogenetic significance; further, 
pleurisy, pericarditis, endocarditis, otitis media, abscess formation in the cochlea, 
with ensuing deafness, atrophy of the optic nerve and amaurosis, cerebral abscess , 
and chronic hydrocephalus. Von Ziemssen has especially called attention to the 
occurrence of the latter condition : This complication shows itself by headache, aris- 
ing in paroxysms, by vomiting, convulsions and unconsciousness. Between the 
attacks occur periods of relative well-being, but general hyperesthesia, paresis and 
contractures of the extremities and disturbances of the intelligence may be noted 
even during these intermissions. Weakness of memory or actual insanity may occa- 
sionally persist as sequels of cerebro-spinal meningitis. In other cases headache, 
vertigo, and partial paralysis may persist, for a long time at least. 
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Microbes of Cerebro-Spin&l Meningitis.— The nature .of the virus of epidemic 
cerebro-spinal meningitis has been determined by recent baoteriologio investigations. 
We know to-day that, apart from the secondary found of meningitis in septico- 
pyemia, pneumonia, tuberculosis and enteric fever, cerebro-spinal meningitis may 
occur primarily , due to the action of various pathogenetic micro-organisms. These 
are very probably either streptococci, or — and even frequently — pneumococci, or the 
intracellular meningococci; should the infection be due to the latter and also in 
case of the infection of the meninges by pneumococci, the affection shows a tendency 
to become epidemic. It is to be assumed that the invasion of the pathogenic micro- 
organisms in these cases occurs from the nose and its surrounding cavities. In 
favour of this is the frequency of the localization of the pneumococci in the middle 
ear, and the very frequent occurrence of the diplococcus lanceolatus in the nose 
and its surrounding cavities, and, further, the fact that H. Jftger and Scherer have 
invariably found Weichselbaum’s diplococcus intracellularis, which is usually the 
cause of cerebro-spinal meningitis, in the nasal secretions of the patients. H. JUger 
has lately also succeeded in proving that the diplococcus , respectively tetraooccus 
intracellularis , is a special variety of bacteria differing from the pneumococcus that 
up to this time had been supposed to be the chief cause of epidemic cerebro-spinal 
meningitis. To the tetracoecus, then, the specific infection of the latter disease may 
be considered due in the majority of cases. 

The diplococcus intracellularis differs from the pneumococcus by its greater 
breadth (broad bun-shape contrasted with the slender lancet-form of the pneumo- 
coccus), by the fact that its capsule is not constantly present, and by the tendency 
to increase in tetrads. The marked biological difference, however, consists in the 
action of both bacteria in the animal organism. Whereas pneumococcus cultures, if 
subcutaneously injected, kill the inoculated animal, the meningococcus shows itself 
as non-virulent upon subcutaneous injection. In an intraperitoneal injection, how- 
ever, the virulent action of the meningococcus is at one time slightly, at other times 
more markedly, manifest. A confirmation of .1 Mger’s findings and the first proof of 
the meningococcus in patients with epidemic cerebro-spinal meningitis was furnished 
intra vitam by Heubner, who regularly detected the specific tetraeocci in the iluid 
obtained by lumbar puncture. He also succeeded, by an injection of meningococcus 
cultures into the spinal dural sac in two goats, to produce a well-developed “ haem- 
orrhagic 99 spinal meningitis, and with this to confirm the positive result of Weichsel- 
baum’s injections of meningococcus cultures into the skull cavity of trephined rab- 
bits and dogs. In some few cases of epidemic cerebro-spinal meningitis, besides the 
specific meningococci, pneumococci were found and also streptococci or staphylo- 
cocci; there was, therefore, a mixed infection which, as it appears, is not very infre- 
quent in cerebro-spinal meningitis. In other cases of unquestioned epidemic menin- 
gitis, however, pure cultures of pneumococci were found, so that these, at least in -a 
part of the cases, must be looked upon as the specific cause of epidemic cerebro- 
spinal meningitis. 

Differential Diagnosis. — Epidemics of cerebro-spinal fever occur especially in the 
winter and spring months. The disease does not appear to be contagious from person 
to person ; the mode of infection is probably similar as in the case of diphtheria, 
i. e., communication of the disease occurring by direct or indirect transference (by 
means of healthy persons) of material containing cocci, especially from the nose 
and the phaiynx of meningitis patients. A certain period of incubation has as yet 
not been determined; probably it is not very long, the maximum being from three to 
five days. 

Jn times in which cerebro-spinal meningitis is epidemic we can scarcely 
go wrong if we diagnosticate an affection with the symptoms that have 
just been described as cerebro-spinal meningitis. With this, however, it 
is presupposed that at least certain conditions which favour this diag- 
nosis are taken into consideration, and that affections which may simulate 
cerebro-spinal meningitis have been excluded. We must first remember 
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that cerebro-spinal meningitis shows a greatly yaiying in tensi ty, that se- 
verest cases with suddenly occurring chill, unconsciousness and painful 
rigidity qf the muscles of the back of the neck may terminate fatally in 
a few hours or at least after a day to a day and a half (m. c. siderans ) ; 
others, on the contrary, run an abortive course so that slight rigidity 
and headache are the only symptoms of which the patient complains. Be- 
tween these two extremes are found the most varied stages of development 
of the disease in regard to completeness of the pathological picture and to 
severity of the symptoms. 

Occasionally the patients are taken ill with loss of consciousness and 
hemiplegia, so that the picture resembles haemorrhage or embolism of the 
brain, more than cerebro-spinal meningitis (apoplectic variety). In such 
cases the diagnosis may be extremely difficult; well-developed rigidity of 
the muscles of the neck, pain along the spinal column on movement, 
hypcrsBsthcsia, fever and herpes, will eventually put the diagnosis right, 
especially, however, the circumstance that cerebro-spinal meningitis is epi- 
demic. If the latter is not the case, even if the symptoms arc not devel- 
oped in the irregular form just deserilied but arc typically pronounced, 
the diagnosis is enormously difficult. Especially if it concerns the first 
case or one of the first cases in the outbreak of an epidemic of cerebro- 
spinal meningitis, or if sporadic cases of the affection occur. It is always 
of primary importance in all cases of cerebro-spinal meningitis, whether 
they take place in an epidemic or sporadically, to search for some tangible- 
cause (trauma, caries of the bones of the skull, tuberculosis, etc.) for the 
occurrence of the affection. Only afler it has been absolutely impossible to 
prove this, dare we think of the existence of a primary cryptogenetic, 
eventually epidemic, cerebro-spinal meningitis. 

Tubercular Meningitis. — As meningitis in general develops most fre- 
quently upon the basis of tuberculosis, the proof of this condition must 
be carefully looked for in the individual case. I shall but briefly allude to 
some few diffcrontio-diagnostic points and shall in the main refer to the 
discussion of the diagnosis of tubercular meningitis (which see). Usu- 
ally the course of meningitis is slower, especially does a long prodromal 
stage precede this form of meningitis, which is very exceptional in the 
case of the epidemic infection. In tubercular meningitis (in general) the 
symptoms due to the involvement of the base of the brain are prominent. 
On the other hand, however, the presence of phenomena which refer to 
the affection of the spinal meninges is not at all against tubercular men- 
ingitis and in favour of a cerebro-spinal meningitis. For the cerebral 
meninges, under some circumstances, are found exclusively affected in the 
latter affection, and in other cases, as has already been mentioned, the 
combination of cerebral and spinal meningitis is quite common in the 
tubercular form. The enlargement of the spleen is no certain differentio- 
diagnostic phenomenon either, it occurs occasionally in both forms of men- 
ingitis. More important are a copious crop of herpes and multiple ar- 
thritic affections which are more in favour of epidemic cerebro-spiqal 
meningitis. The diagnosis of a tubercular meningitis fa only well founded, 
however, if tubercular glands and joint inflammations, catarrh of the lungs 
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with tubercle bacilli in the sputum, intestinal tuberculosis, etc., are demon- 
strable, and especially if the ophthalmoscopic examination shows the pres- 
ence of tubercles in the chorioid and if the examination of the fluid taken 
by lumbar puncture gives a positive result, i. e., the presence of tubercle 
bacilli. 

Meningitis Purulenta — Non Epidemics. — Purulent cerebrospinal men- 
ingitis duo to other causes than tubercular affection cannot be differen- 
tiated by its symptoms from the epidemic variety; the most important 
point for the differential diagnosis is here, too, the aetiology of the indi- 
vidual case, the proof that a primary pus focus existed in the brain or 
elsewhere in the body, especially, however, in the bones of the skull, before 
the appearance* of meningitis. A plentiful crop of herpes and multiple 
joint affections, while not exclusively but in general, are against simple 
purulent meningitis. If an unquestioned epidemic of cerebro-spinal men- 
ingitis exists at the time of the observation of the case, the diagnosis is 
usually very easy ; but, inversely, we must then ask ourselves whether there 
be any reason why the case in question should not be supposed to be one 
of epidemic cerebro-spinal meningitis. But, as has been previously men- 
tioned, sporadic cases of cerebro-spinal meningitis undoubtedly occur some- 
times. If the most exact examination for pus foci, caries, tuberculosis, 
etc., has shown absolutely nothing which may explain the origin of the 
(secondary) meningitis, or, particularly, if the proof of specific diplococci 
in the fluid from lumbar puncture is possible, we are justified in making 
a diagnosis of primary, cryptogenetic cerebro-spinal meningitis. This lat- 
ter may then be the first case of an epidemic (it was once possible for me 
by way of exclusion to discover the first case of an epidemic then in the 
onset) or, what is more frequent, it is a case occurring sporadically. 

But the diagnosis of a sporadic cerebro-spinal meningitis is a risky one 
under all circumstances; we must make it a rule never to make such diag- 
noses without the most careful reflection if we desire to remain free from 
gross errors ; that is to say, it is necessary for us to exclude affections which 
appear with a similar pathologic picture and run a course similar to cerc- 
bro-spinal meningitis. 

Enteric Fever. — It is most easy to confuse the disease ^pth severe forms 
of enteric fever, the picture of which (compare p. 926) frequently re- 
sembles meningitis, as insensibility, painful rigidity of the neck and con- 
vulsions may dominate the scene (meningo-typhoid). In such cases the 
irregular course of the fever, the retraction of the abdomen, the absence 
of enlargement of the spleen, the general cutaneous hyperesthesia, the in- 
tense headache, the appearance of partial spasmodic conditions and paral- 
yses, of herpes, the multiple joint affections, and the constipation are. in 
favour of cerebro-spinal meningitis and absolutely against enteric fever. 
These points are also conclusive in cases in which, inversely, after a longer ' 
duration of cerebro-spinal meningitis, the affection assumes the "typhoid 
state,” i. e., a condition resembling enteric fever occurs with delirium, 
bed-sores, sordes upon the tongue and lips ( meningitis cerebrospinalis 
typhosa). 

Cryptogenetic septicopyemia may also run a course resembling cerebro- 
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spinal meningitis, especially if a purulent meningitis develops as the re- 
sult of a septic infection. We shall later consider the diagnosis of this 
affection in detail ; here it shall only be mentioned that the chills, endo- 
carditis, ecchymoses with a white centre in the eye-ground, which occur 
with a certain regularity in the course of septicopytemia, are especially in 
favour of a septicopyemic character of meningitis and against epidemic 
cerebro-spinal meningitis. 

Finally, it must also be observed that croupoua pneumonia in some few cases 
occurs combined with ccrebro-spinal meningitis. Since we know that Fr&nkel’s pneu- 
mococcus lanceolatus may disseminate in the body by means of the blood-vessels 
and lymph vessels and produce secondary eerebro-spinal meningitis, the fact that 
meningitis may often occur in combination with croupous pneumonia is easily con- 
ceivable. It is also worthy of note that the meningococcus, as has l>^cn proved .upon 
various occasions, may give rise to a specific pneumonia in the course of cerebro- 
spinal meningitis. * 

ACUTE MILIARY TUBERCULOSIS, GENERAL DIFFUSE 

TUBERCULOSIS 

In the diagnosis of acute miliary tuberculosis we must primarily re- 
member that the nature of this affection consists in an acutely arising 
dissemination of the organism with tubercle bacilli and in a development 
of miliary tubercles in the. most varied organs of the body. As is well 
known, the bacilli, after they have found access into the body, as a rule, 
produce but a local tuberculosis, gradually spread into the neighbouring 
tissues and organs and lead to caseation of the affected tubercular tissues, as 
well as to a tubercular infection of the contiguous lymph glands. Should the 
.bacilli proliferate through this barrier and find their way into the lymph 
channels, a metastatic distribution of tuberculosis in individual organs 
takes place, which assumes? greater dimensions, i. e., leads to a general 
dissemination over the entire body, if great masses of tubercle bacilli gain 
entrance into the lymph glands and blood-vessels at one time. The latter 
mode of dissemination characterizes the nature of the so-called “acute 
miliary tuberculosis.” As is seen, an embolic distribution occurs in the 
body from a primary focus, and it is plain, therefore, that in the majority 
of cases of acute miliary tuberculosis we arc able to find this primary focus 
and to determine it directly as such. The latter is the cast* if acute miliary 
tuberculosis occurs in the course of pulmonary tuberculosis or of tuber- 
culosis of the urogenital apparatus, and bacilli are passed out in the spu- 
tum or urine. If, however, the primary focus of infection is in a cheesy 
lymph gland, in the pleural or In the peritoneal tissues, ill the bones, etc., 
the direct proof of bacilli is impossible and the diagnosis is deprived of 
its most certain support. We are then compelled to refer to the analysis 
of a morbid picture due to a dissemination of the l>ody with the tubercle 
virus which, upon the whole, is not very characteristic, but, on the con- 
trary, is very ambiguous and which may frequently make the diagnosis ex- 
tremely difficult. 

TVjngwiMrtically Important Symptoms. — The general condition points to 
a severe infection; the fever is more or less high, rarely ushered in by a 
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chill, not characteristic in 'type, at one time being continudlu, atothe: 
times remittent; especially does ^occasionally show, a fall in tajttMratan 
towards evening [inverse fever type]. ' In the form of miliary raKcolosii 
running its course with meningitis these remissions appear to be especiall; 
pronounced ; in very rare cases the fever may even be entirely absent. Ii 
a diagnostic respect, while wc have no positive holding regarding the feve: 
course, its changeable condition in comparison with the typical fever curvi 
of other diseases, especially in the case of enteric fever, is at least of som< 
importance in the differential diagnosis. The conditions are similar re 
garding the pulse) in contrast to the pulse in enteric fever (at least ii 
the majority of cases), it is comparatively increased, 120 beats and mon 
per minute; a relatively slow pulse only occurs if the miliary tuberculosii 
is concentrated upon the meninges. A decided loss of weight develops com- 
paratively rapidly; the nervous system also reacts strongly to the affection 
giving rise to delirium, somnolence, etc. The spleen often shows slight 
enlargement. 

On account of the pronounced , predisposition of the lungs as a point 
for tubercular localization, this organ quite usually shows an infection b) 
the miliary tubercles. Accordingly, there develops a conspicuous dyspnm 
because the development of numerous tubercular nodules causes the respira- 
tory surface to become diminished and also gives rise to irritation of th< 
peripheral ends of the centripetal vagus fibres in the parenchyma of the 
lung. The bronchitis which appears simultaneously also adds to the dys- 
pnoea; everywhere in the lungs fine r&ies arc heard; and these symptomt 
are supervened by atelectasis of the lifti& hypostatic congestions, broncho- 
pneumonia, in short all the resulting manifestation^ of a capillary bron- 
chitis. The sputum is simply catarrhal, and very rarely does it show an 
-.admixture of blood. A symptom which must not be undervalued is the 
continuous irritation causing cough which is present in many cases, due to 
the development of the tubercles upon the bronchial mucous membrane and 
the irritation of the sensory vagus fibres. The diminution of the respira- 
tory surface is also the cause of cyanosis, which has always been considered 
a very important symptom of miliary tuberculosis. The degree of cyanosis 
occasionally is in marked disproportion to the relatively slight bronchitis 
and pulmonary infiltration. This is of value in a diagnostic respect in so 
far as a disproportionately marked cyanosis points to the fact that for- its 
production, besides the above-mentioned, demonstrable causes, another 
must be present which impairs the respiratory surface and the circulation 
of the lungs (the plentiful development of.miliary tubercles in the respira- 
tory organs). If a. primary tubercular affection of the lungs is the source 
of the diffuse affection, as is so frequent, dulness will be found in the upper 
parts of the lungs and symptoms of cavity must be expected. The latter, 
however, are rare, as the formation of larger cavities gives rise to a more 
marked connective-tissue development in the lung, and this, as a rule, pre- 
vents the abundant transmission of bacilli from the pulmonary foci. 

Miliary tuberculosis in the lungs is almost regularly accompanied with 
a similar affection of the pleura — a diagnostically important fact, aa the 
occurrence of faint friction sounds, is in connection with this. By means 
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of pleural* friction the diagnosis gains a more certain basis in doubtful 
caseg^MMcially when pericardial fric^pn sound? can be demonstrated 'be- 
sides/Wa result of a pericardial milnrry tuberculosis. Several times, by 
the observation of these facts, have I been .able to make the correct diag- 
nosis. 

-The abdominal organa are very commonly the seat of miliary tuberculosis, i. e* 3 
the peritonaeum, the liver, kidneys, intestines, are found covered with fresh nodules. 
This localization of the tubercular poison is of slight importance in the diagnosis, 
for, as a rule, it does not produce symptoms, or it gives rise to phenomena, such as 
pain in the abdomen, diarrhoea, albuminuria, etc., which are too ambiguous to bo 
utilized diagnostically, as they exist in so many other conditions. Of veiy great 
importance diagnostically, however, is the occurrence of tubercle bacilli in the urine, 
but this is very rare. As has already been mentioned at another place, this proof in 
general shows the presence of a urogenital tuberculosis. It seems that glomeruli 
filled with bacilli burst only in the very rarest cases or that the nephritically 
changed epithelia permit the bacilli* to find their way into the urine. In this manner 
it may be possible in acute miliary tuberculosis that tubercle bacilli occasionally 
appear in the urine even without a simultaneous nephrophthisis; this, however, as 
has already been mentioned, is a rarity, so that in general the diagnosis gains but 
little by an examination of the urine. The same is true of the finding of bacilli in 
the blood . They have on several occasions been detected in the circulating blood of 
individuals affected by tuberculosis, but the cases in which they have been found 
are the exceptions compared with the great majority of cases in which the search 
for bacilli in the blood has proved negative. It is naturally a lucky circumstance if 
the bacilli which are greatly distributed in the blood are detected in this manner. 

In a diagnostic respect it is. especially important that miliary tuber- 
culosis frequently localizes in tht tnemnges. The occurrence of a menin- 
gitis in the clinical picture always throws a strong weight into the scale 
in favour of miliary tuberculosis, although the complication of meningitis 
also occurs in other infectious diseases, but generally much more rarely 
than in the case of miliary tuberculosis. The picture of tubercular men- 
ingitis is, as is also the picture of meningitis, most ambiguous, the course 
at times being stormy, at other times, if the base of the brain is especially 
affected, more protracted. Most frequently, in the tubercular form of 
meningitis, we are not dealing with an affection particularly limited to 
the cerebral meninges but with a disease which also affects the coverings 
and the substance of* the spinal cord, therefore with an extended cerebro- 
spinal meningitis. To enter into the symptomatology in more detail is 
without value, as the symptoms do not vary greatly from those occurring 
in a meningitis from other causes. Only the finding of tubercle bacilli in 
the fluid obtained by lumbar puncture and the appearance of tubercles in 
tiie chorioid in an ophthalmoscopic examination at once give direction and ‘ 
certainty to the diagnosis. The development of tubercles in the eye-ground 
also occurs in cases of miliary tuberculosis without accompanying menin- 
gitis, and may even be the first sign of a tubercular infection. All the more 
neces&ary is it then, in all cases in which a diagnosis of acute miliary 
tuberculosis comes into question, to examine the eye-ground repeatedly. 

Various exanthems are found upon the skin (herpes, roseola, erythema 
nodosum) in the course of acute miliaTy tuberculosis; also marked sweat- 
ing may occur — but all these symptoms are without diagnostic value. 
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Differential Diagnosis. — If wc'cxaininc the clinical picture as sketched 
we will rarely be in doubt in the individual case that' we are dealing with 
an acute infectious disease, but in many instances we will be unable to 
make a certain diagnosis, as distinct criteria favouring a definite infectious 
disease are absent. It is rather more often that differentio-diagnostic con- 
siderations are necessary for days, yes, even for weeks, to form a certain 
opinion, and then a great number of diseases must be reviewed. Apart 
from the rare cases of a diffuse, embolic dissemination of the germs of car- 
cinoma and sarcoma, running a subacute course, wo should consider, above 
all, scpticopycemia. This malady, as a result of the general dissemination 
of the pathogenic material and of its local action, in numerous individual 
parts of the body develops a clinical picture which very much resembles 
acute miliary tuberculosis, and which, especially if the affection occurs 
cryptogcnetically, may greatly enhance the differentio-diagnostic diffi- 
culties. 

The following case observed in my clinic some years ago may illustrate what 
has been said in this respect: W., aged su.ty-ninc, workman in a factory, whose work 
required him to remain for a long time in a dusty atmosphere, was taken ill two 
months prior to his death with dyspntra, stitches in the side, and cough. A diag- 
nosis of emphysema, atheroma of the arteries, and cardiac insufficiency was made; 
the urine was free from albumin. After one week the treatment ceased; and from 
this time on the patient was no longer entirely well. Three days prior to his death 
a condition of unconsciousness occurred without apparent cause, and the relatives of 
the patient brought him to the hospital. The examination revealed coma, twitchings 
of the right side; herpes upon the little linger, and the cpididymes upon both sides 
nodularly enlarged. Both apices of the lung showed a raised note upon percussion, 
breathing, however, vesicular upon both sides; to the left posteriorly below relative 
dulness, rAles; the size of caidiac dulncss was unchanged, the heart sounds pure. 
The urine was cloudy, containing albumin, with numerous (also mctamo'rphosod ) 
casts in the sediment. Highly developed general hyperwsthesia , especially on the 
akin of the abdomen; no paralysis; the left pupil was wider than the right, later 
both became small. Liver and spleen were not enlarged, temperature 104°, pulse 108, 
respiratory frequency 38, Cheync-Stokes type. The ophthalmoscopic examination 
showed extravasations of the blood in the retina, convulsions occurred in the left 
arm. — Death. If we examine the morbid picture as sketched there are prominent — on 
the part of the central nervous system: General hyperwsthesia , convulsions on one 
half of the body (at first on the right, later on the left side), inequality of the pupils , 
later narrowing of the same, herpes. Chcync-Ntokcs respiration— on the part of the 
respiratory organs. Bilateral consolidation of the apices and dyspnwa — on the part 
of the urogemtal apparatus: Marked amounts of albumin in the urine , with casts in 
the sedimenf^md nodular thickening of the cpididymes . High fever; sudden onset of 
the affection after having been ill for several months. 

In the diagnosis there might be considered: Uraemia, as the result of nephritis, or 
acute miliary tuberculosis. Against the former was, to a certain extent, the tempo- 
rary localization of the cerebral phenomena to one half of the body, the absence of 
vomiting, asthma, etc.; in favour of miliary tuberculosis: Bilateral dulness of the 
apices of the lungs, dyspnoea which w r as in disproportion to the distribution of the 
dulness of the lungs, the enlargement of the cpididymes, which might have been 
looked lipon as cheesy ; the concentration of the infection upon the brain, the afFec- 
tibn of which created the impression of an essentially diffuse, most probably of a 
convexity meningitis. The autopsy showed: Bilateral cheesy epididymitis , softened 
thrombus mass in the left epididymis, cheesy degeneration of one renal papilla, sep- 
ticometastatic miliary foci up to the size of a pin-head, especially in the kidneys, in 
the endocardium, in the larynx, and in the mucous membranes of the bronchial 
tubes, of the large intestine, and in the meninges; bilatetal infiltrations of the 
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apices of an old date , slight recent enlargement of the spleen (14 : 10) . It was then 
not a case of miliary tuberculosis, which might have been expected from the symp- 
toms, but a septic infection in all probability originating in the urogenital system, 
producing miliary abscesses similar to miliary tubercles in the most various organs! 

The confusion of miliary tuberculosis with septic infection which occa- 
sionally, as will be seen from the above example, ruus a very similar 
course, may be easiest prevented if some points in the morbid picture of 
septicopyemia are noted, which are extremely rare in the case of miliary 
tuberculosis or do not occur at all. A rapid fulminating course of the 
affection, quickly terminating in death, in general is more in favour of 
scpticopyaunia than of miliary tuberculosis, in which death only occurs 
after from four to six weeks, as a rule; in the rarest cases in less than 
two weeks. High-pulse frequency, enlargement of the spleen, phenomena 
of cerebral irritation, vomiting and diarrhcca, albuminuria, pleurisy, peri- 
carditis, herpes and roseola occur in both diseases. Pointing more to the 
development of a miliary tuberculosis are the disseminated bronchitis, the 
dulncss of the apices and, above all, ulcers of the larynx, whereas endo- 
carditis is immeasurably more frequent of septicopyemic origin. If en- 
docarditis is supervened by severe pains in the bones, a well -developed 
haemorrhagic infarct, inflammations of the joints, jaundice, and if the 
fever shows a tendency to the development of chills and great variations in 
the temperature, miliary tuberculosis becomes more and more unlikely, 
especially if petechia?, pemphigus vesicles or pustules appear upon the skin. 
The ophthalmoscopic examination may also decide the question if, on the 
one hand, tubercles arc found in the chorioid, and extravasations of blood 
in the retina with and without white centres, as is the case in septic affee- , 
tions, on the other hand. (Compare also the following chapter.) 

Uremia. — The differentiation of miliary tuberculosis from uriemia is 
less difficult. A confusion of both affections is not easily possible, not 
even when the cerebral symptoms are markedly developed in miliary tuber- 
culosis. Only in rare cases can real difficulties appear in regard to the 
diagnosis, namely when nephritis develops upon the basis of a chronic 
tuberculosis and if to this acute miliary tuberculosis is added. Here the 
transitory character and the changing intensity of the cerebral phenomena, 
the prominence of vomiting, the general convulsions and the asthma decide 
in favour of uremia, especially if the ophthalmoscopic examination does 
not show tubercles in the chorioid but a retinitis albuminurica. 

Meningitis Non-Tuberculosa. — If the symptoms of meningitis are prom- 
inent in the picture of miliary tuberculosis, the differentiation of other 
varieties of inflammation of the meninges may be very difficult, as has 
already been referred to in the diagnosis of the individual varieties of 
meningitis. But we are able, in the majority of cases, to make the correct 
diagnosis, as the finding of tubercle bacilli in the fluid from lumbar punc- 
ture and the proof of tubercles in the chorioid furnish us diagnostic aids 
which not infrequently bring a certain decision in doubtful eases. 

Enteric Fever. — The differential diagnosis between miliary tuberculosis 
and enteric fever sometimes gi\es rise to special difficulties. For a long 
tim e thi^has been looked upon as a most difficult point for the diagnos- 
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tician and, in fact, every physician has known cases in which it was im- 
possible, at least for a long time, to make a positive diagnosis of the 
presence M one or another of these affections. This is due teethe fact that 
the symptoms of a severe general affection, the high fever lasting for weeks, 
with its consequences, the soft pulse, the enlargement of the spleen, bron- 
chitis and bronchopneumonia, as well as the signs of a general irritation 
of the brain, are uniformly pronounced in both affections I However, there 
are a number of symptoms which, in a doubtful case, determine the diag- 
nosis in favour of one or the other of the two affections. In referring to 
what has been said in the discussion of the differential diagnosis between 
typhoid and miliary tuberculosis (which sec), I shall attempt here clearly 
to arrange the differentio-diagnostic points in order: 


IN FAVOUB OF 

MIUABT TUBERCULOSIS 


Irregular course of the fever ; it 
never occurs for some length of time 
a continuous type, but shows, -even 'dur- 
ing the first stages of the pffection, re-' 
missions which may take place even in 
the evening. 

* Frequency of the pulse relatively 
high as compared with the temperature 
and not reduced during the remissions, 
at most Bometitnes retarded due to de- 
velopment of .tubercular meningitis. 

The enlargement* of the spleen , if at 
all demonstrable, not « very pronounced 
and developing gradually. 

% Roseola , rare and <at most occurring 

" isolatedly, does not appear at a certain 
time during the course of the disease 
'and not in crops. 

Bronchitic phenomena , especially 
snudl rftles, more marked in the apices 
of tne lungs than in the lower portions 
at the lungs. Acceleration of respira - 

• tion m and cyanosis not in proportion to 
the intensity of the bronchitis. Dulness 
eventually over the apices of the lungs. 

Pleuritic and * pericardial friction 
sounds . 


Tubercle bacilli in the sputum and 
in the urine , but rarely* demonstrable 
in general. Diazo reaction of the urine 
eventually absent during the entire 
course of the affection; howeverya posi- 
tive reaction is not againBt miliary tu- 
berculosis. 

fiiarrhOBas not especially frequent, 
feces may eventually contain tubercle 
bacilli. 


ENTERIC FEVER 

Typical course of the fever, which 
continues to be high for some length of 
time; remissions and,, later, intermis- 
sions in regular" drder, in keeping with 
the course «ef the typhoid process, subse- 
quent to the continuous fever. 

Relative slowing* of the pulse , espe- 
cially during the first stages of the dis- 


Enlargement of the spleen consider- 
able, almost always demonstrable by per- 
cussion and by palpation as early as in 
the first week. 

Roseola occurs about the middle of 
the second week in crops. 


Bronchitis, diffused over the entire 
lungs, but more marked in the lower 
portions than in the apices. Dulness 
eventually in the lower portions. 


Absence of pericardial friction 
sounds; pleuritic friction sounds occur 
also in enteric fever, according to my 
experience. 

Presence of typhoid bacilli in ' the 
urine may be expected with constant 
albuminuria. , Sputum free from tuber- 
cle bacilli. Diazo reaction of the urine 
well developed, sometimes not occurring 
until late. 

<5 • 

Diarrhoeas frequent, faces may 
eventually contain typhoid bacilli* 
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Appearance of the tongue sot char- 
acteristic. * 


Meningitis very common, eventually 
choiioid tubercles. 

Gruber-Widal reaction, see p. 062. 


TUBERCULOSIS T ~ 'OS' 

• * 

ENTEBIO IWEB 

The tongue , during the first week, 
shows red holders and, duridft the see- 
ond week, is of a uniformly defused, red 
colour. 

Meningitis very rarely supervening 
upon enteric fever. * 


In individual cases, however, even with complete consideration of the 
differentio-ctiagnostic points referred to aboye, the differentiation of both 
diseases is difficult, and even impossible upon brief observation. 

Thus Senator observed a case of miliary tuberculosis in which enlargement of 
the spleen, well-developed roseola, dicrotic pulse, epistaxis and purulent parotitis, in 
short the entire picture of enteric fever, was developed and the chorioid free from 
tubercles. Only the fever from the onset showed marked remissions,, amounting to 2° 
F. A similar case occurred recently in our clinic: 

Case of Miliary Tuberculosis resembling Enteric Fever. — Patient, aged forty- 
nine, has been coughing for one year. Eight 'days prior to his admission to the " 
Julius Hospital the affection in question commenced with lassitude, headache, di’ar- 
rhcBa, cough, and disturbance^ sleep. The examination showed very marked devel- 
opment of the body . Colour of the face pale-cyanotic; increase of the respiratory 
rate , now and then rftlef* at the right apex, of the lung, over other parts of the ’ 
entire lung no sign of catarrh or dulness. On the left posteriorly beknc fine pleuritic 
friction; the heart sounds were also partly accompanied with friction, cardiac fulness 
normal, impulse very weak. Soft, relatively strong, frequent pulse. The sputum 
was sparse. Delirium. 

The skin of the abdomen showed several unquestioned roseolw; the spleen was 
plainly enlarged , the hard point being palpable; the tongue was coated only in 
the centre ;* diarrhoea ; fever about 104 ° F. with partly decided morning remissions , 
to about 101 ° F. Urine was albuminous, also containing epithelial casts; the eye- 
grounds were normal . -• 

The last-mentioned symptoms are all directly in favour of typhoid. Neverthe- 
less, a diagnosis of acute miliary tuberculosis was made, and for the following rea- 
sons: The respiration was markedly accelerated (it is true, without catarrh of the 
fine bronchi), cyanosis was well-developed — a decrease in the respiratory surface 
was, therefore, unquestionably present. The sparse sputum contained tubercle bgpilli 
m quantities; therefore, a source for an acute miliary tuberculosis was unquestion- 
ably present. The pulse was constantly disproportionately frequent and not in keep- 
ing with the temperature, whereas it should be relatively slow in enteric fever* Om 
the other hand, the roseolas were but few, the spleen was too hard for typhoid (we 
assumed that this was due to former causes of enlargement, perhaps to malaria), the 
fever was too markedly remittent for a severe typhoid which v&s the only form of 
the affection to be considered. The presence of diarrhera, on account of being so 
variable a symptom and occurring in so many different diseases, was not utilised ' 
in the differential diagnosis, nor the intact condition of the eye-ground, as the latter 
may also remain normal in acute miliary tuberculosis. More in favour of the diag- 
nosis of miliaiy tuberculosis was the fine pleuropericardial friction which pointed 
to the development of tubercles in the pleura in the neighbourhood of the heart. 
The autopsy , after death had occurred upon the teventeenth day of the disease, con- 
firmed our opinion. A small cavity was found in lie right apex, disseminated acute 
miliary tuberculosis, 'tubercles of the pleura, with beginning inflammation of the 
pericardial pleura, splenle aumour of hard consistence, miliaiy tuberculosis qf the 
kidneys, slight nepMi4k" ^ 

In contrast to this mjk* second case fronj the Wiirsburg clinic, in which jus^ the 
opposite occuqpgl, all characteristic symptoms of enteric fever being absent apd still 
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typhoid being the correct diagnosis, not miliary tuberculosis which was the only 
affection to be taken into consideration. 

Case of Enteric Fever occurring under a Picture resembling Miliary Tuberculo- 
sis. — A girl, aged twenty-five, previously allegedly healthy, was taken ill with pains in 
the small of the back and chills, lassitude, headache, and vomiting . She continued 
her work for three days longer and only then came under clinical observation. The 
examination revealed: Well-developed body, fever very high, 107° F., with marked 
morning remissions down to 103° t\ The pulse markedly accelerated , between 100 
and 120, later even 150; two questionable roscolar spots , spleen not enlarged; consti- 
pation ; a disseminated catarrh of both lungs , i. e., therefore, all symptoms more in 
favour of acute miliary tuberculosis than of enteric fever. Nevertheless, the latter 
was more likely than miliary tuberculosis, as there was no increase in the respira- 
tory rate nor cyanosis, nor were pleural or pericardial friction sounds present, and, 
later, the bronchial catarrh, which was well spread through both lungs, first disap- 
peared in the apices ; the pulse frequency was, it is true, unusually high, but just in 
the first week it had been relatively low in comparison with the fever. Therefore, in 
spite of the fact that eruption, enlargement of the spleen, and diarrhoea were absent 
from the beginning to the end of the affection, a diagnosis of enteric fever as the 
more probable was made. In fact, this diagnosis showed itself to be correct in so far 
<as the patient, after a very protracted disease, showing many complications, left the 
hospital well after an illness of four months. 

Fortunately, by means of the Gruber-Widal reaction we have lately 
obtained a further, quite important, differentio-diagnostic aid which will 
allow us to determine a class of cases of enteric fever with certainty, 
which, formerly, we were unable to diagnosticate. In referring to what I 
have previously said in reference to the diagnosis of enteric fever (which 
see), 1 should like to emphasize here once more that neither the posi- 
tive result nor the absence of the reaction without further consideration is 
in favour or agninst the presence of enteric fever, but that, on the other 
hand, in eases in which the reaction is negative, for several days, yes, even 
for weeks, and only very gradually becomes positive, the diagnosis of en- 
teric fever may be made with absolute certainly, and other diseases, espe- 
cially miliary tuberculosis, may be excluded. 

Confusing miliary tuberculosis with malaria, pneumonia, and various 
forms of poisoning, or even (in exceptional afebrile eases) with insanity 
can only result from a very superficial examination or brief observation. 

Capillary Bronchitis. — However, occasionally an acute capillary bron- 
chitis, especially in children, may resemble miliary tuberculosis. In such 
cases the hereditary conditions, the severity of the morbid picture, the 
rapid loss of strength, a possible enlargement of the spleen, the predomi- 
nance of the raleH at the apex of the lungs, the pleuritic friction sounds, 
etc., very frequently direct the diagnosis into the proper channel. But so 
long as a meningitis does not supervene or the ophthalmoscopic finding shows 
pathognomonic results, the diagnosis had better be left in suspense in many 
cases, as nothing but a probable diagnosis is possible. It will be well in 
such* doubtful cases to search the blood for tubercle bacilli; but, as has 
already been mentioned, a negative finding is not at all against the ex- 
istence of miliary tuberculosis. 
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CRYPTOGENET1C 8EPTICOPYAEMIA 

Up to within recent times the septic diseases were grouped among the 
so-called “ accidental wound diseases/’ i. e., they belonged to the domain 
of surgery. Since the year 1878 in which, by reason of several observa- 
tions, I called attention to the frequent occurrence of septic affections 
without u proof of a traumatic infection being possible , and proposed for 
such cases the designation “ cryplogcnetic septicopijannui /' numerous 
cases have been reported of this affection from medical clinics — isolated 
cases are also found in the earlier literature, and especially Wunderlich 
determined and described correctly the clinical picture of "spontaneous 
pyaemia." The affection is much more frequent than is usually supposed, 
especially if those cases are included in which a careful examination and 
differential diagnosis leads to the positive assumption of a septieopyasmia, 
in spite of death exceptionally not occurring but recovery taking place. 
We are not only justified but absolutely compelled to do so after the pos- 
sibility of cure of the most marked eases of scpticopymmia, in which an # 
a'tiologic basis could be demonstrated, has been repeatedly observed ; in fact, 
after it has been proven that even recovery may take place in cases of 
cryptogenetic septicopya?mia in which it is possible to demonstrate, as in 
one of my cases, cocci in the blood of the patient and to produce a pure 
culture. 

Pathogenesis of Septicopyemia. — Before we describe the diagnostically impor- 
tant symptoms, it is necessary briefly to enter into the nature of septicaemia and 
pyaemia in general and of cryptogenetic septieopyumiia in pnrticulnr, so that we may 
be able to differentiate the affection with which wc are concerned, from other diseases. 
By pywmia we understand diseases that are characterized in that a primary foeus. 
containing staphylococci, streptococci, or pneumococci, lias, by means of the lymph 
channels or of the blood cui'rcnt , disseminated the excitiny cause of the disease in the 
body . The pathogenic bacteria which thus colonize in various parts of the body cause 
here, in keeping with their action upon the tissues, i. c., with the action of the 
inflammatory and p.vogcnic “proteins” produced by them, localized " metastatic ” 
suppurations . Besides, on account of the absorption of the to vine substances pro- 
duced by these metastasing bacteria, an intoxication manifests itself which occurs 
in separate stages and markedly assists the fatal termination of the affection. The 
characteristic condition in pyemia is, and this must Ik* remembered, the dissem- 
inated metastatic suppurations arising from a primary foeus. These primary foci 
Of the pus cocci arc abscesses, phlegmons, wounds, etc. The micro-organisms which 
are most frequently found are staphylococci, especially the staphylococcus aureus 
(which is also the usual pathogenic agent in acute osteomyelitis), rarely strepto- 
cocci and pneumococci. 

Septicaemia differs principally from pyaemia in that in this affection the bacteria 
spread from the primary focus over the entire vascular system , accumulate espe- 
cially in the capillaries, and prow. This course of distribution is typical of certain 
bacteria : The spirilli of recurrent relapsing fever, the bacilli of anthrax and, under cer- 
tain conditions, streptococci and pneumococci, and to a certain degree also of staphy- 
lococci. According to this, relapsing fever and anthrax are typical examples of true 
septicaemia. This general conception of septicaemia which is precisely defined by 
bacteriologists is not generally accepted in human pathology. We understand for 
the present by “ septicaemia sensu strietiori ” those forms of septicemia which are 
produced by the so-called pyogenic organisms % or a result of their dissemi- 

nation in the blood from a primary focus. I do not see why this specialization, pro- 
vided an agreement can be had as to the clinical conception of septicaemia sensu 
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strictiori, shall not conform to the bacteriologic, general conception of septicemia. 
After the streptococci or pneumococci, by means of the lymph channels or directly, 
have found their way into the blood from a primary foods (which may have been 
a phlegmon, a diphtheria, a pneumonic area of infiltration, or a local puerperal 
affection), they increase in the vascular system, especially in the capillaries and 
gradually grow into the veins, from whence they are carried into the general circula- 
tion. This is rarely the case in man, as death occurs before this takes place, and 
this explains that the specific bacteria are relatively rarely found in the blood. 
The action of bacterial toxines is to be considered the most important factor of the 
affection also in the pathological picture of septicaemia, besides the mechanical effect 
due to the obstruction of numerous capillaries. 

A strict differentiation of pytrmia and septicaemia, as much as we might wish 
for it from a scientific standpoint, is not possible at the bedside, as, according to 
the amount of bacteria which find their way into the blood, at one time metastases 
result, at other times septicaemia. Theoretically, we may, therefore, expect transi- 
tional forms between pyemia and septicaemia, and this actually occurs in fact, and 
so, in a practical respect, it is certainly correct in the majority of cases to Bpeak of 
“ 8epticopywmia” Only in extreme cases is it of value to adhere to the names 
pyaemia and septicaemia, i. e., to designate as cases of pyrrmia those in which demon- 
strable pus foci and phlebitico-thrombotic areas are the starting-points of secondary 
metastatic pus formations at various parts of the body, and in which the general 
phenomena are more of a secondary nature; but to use the designation septicaemia 
for those cases in which from a primary focus, especially from phlegmons, local 
puerperal affections or pneumonic infiltrations of the lungs, severe general affections 
are brought about without producing demonstrable purulent metastases. 

Special Kode of Infection. — Why in individual cases a primary purulent focus 
runs its course without producing reaction or gives rise to metastases or to sep- 
ticaemia, is due to various factors. Obviously, under ordinary circumstances, the 
organism is able to overcome these deleterious effects and that by means of numerous 
protective agencies over which tlie normal body has power. To these belong, in the 
first place, the local reaction of the organism to bacterial invasion in the form of in- 
flammation; the leucocyte w f all w r liich is formed thereby, is able, very probably by the 
protection of aleorines, to w r eakcn or entirely to destroy the bacteria and thus pre- 
vent their entrance into the circulation. If this defensive measure does not act or 
is insufficient, and if the bacteria reach the circulation, the infection of the organ- 
ism is dependent upon the amount and virulence of the bacteria which have invaded 
it. Bacteria that are few in number or not highly virulent are easily disposed of 
by the organism with the assistance of its protective measures, so that demonstrable 
inflammatory phenomena or multiplication of the bacteria do not occur, but the 
latter rather disappear from the body in a very brief period. The case is different, 
however, if some parts of the body are seriously damaged in their circulation or 
nutrition, for example, if a bone crush, etc., preceded the invasion of bacteria', or if 
great quantities of virulent bacteria disseminate in the blood. Here the protective 
power is no longer sufficient to destroy the bacteria: They increase in the capil- 
laries and eventually produce non-demarcated inflammations in their neighbourhood; 
the bacterial toxines are more or less completely absorbed and the organism, in the 
majority of cases, finally succumbs to the infection. This occurs, as experience has 
taught, still more easily if tlie protective power of the body against the bacteria has 
been weakened by other factors acting at the same time. To conclude from the 
results of experiments, such factors seem to be exhaustion, hunger, anemia, dimin- 
ished alkalinity and watery condition of the blood, and, finally, also a flooding of 
thejtody with putrid substances. It may possibly be due to the suspension of the 
expulsion of putrid substances from the body that, upon stagnation of the intestinal 
contents or upon deficient function of the kidneys, septic infection generally occurs 
more readily % But, otherwise, clinical manifestations which are produced by intox- 
ication with putrid substances, i. e., with the products of saprophytic micro-organ- 
isms (as we observe after the ingestion of decaying food and in putrefactive decom- 
positions of portions of our own body), have nothing to do with septicemia an) 
pyemia. 
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Etiological Points of Support.— The place of entrance of the bacteria into 
wounds, abscesses, etc., is quite evident in some cases of septicopynmia, but in other 
cases the source of septic infection is not demonstrable during the life ' of the 
patient, in spite of the minutest investigation {cryptogenetic form of aeptieo- 
pyWnria), In such cases we do not obtain the key to explain the occurrence of 
septicopyemia until at the autopsy, in that ulcerated bronchial and mesenteric 
glands, old abscesses in internal organs, residues of puerperal or perityphlitic 
processes, etc., are found post mortem and can be brought into relation with the 
septic infection. But sometimes even the autopsy does not give any information, i. e., 
no such area can be demonstrated as the starting-point of the general infection. 
Nothing remains in such cases but to assume that bacteria of an extremely great 
virulence entered in large quantities by smallest wounds which cannot be demon- 
strated post mortem, or exceptionally also by the uninjured surface of the skin and 
mucous membranes (lungs, intestinal mucous membrane), passed into the blood cur- 
rent, and attained their pernicious action under the influence of factors which debili - 1 
tate the defensive power of the organism. In the discussion of the diagnosis of sep- 
ticopyemia we shall only consider the cryptogenetic form of the disease. 

Symptoms which are to be considered Diagnostically.— The patients, in 
the full enjoyment of health, or in some cases after slight vague patho- 
logical symptoms have preceded, such as lassitude, pains of the limbs, loss 
of appetite, eventually vomiting and headache, arc attacked by a more pro- 
nounced fever ; they create the impression of being prostrated, very sick, even 
if the course is not a very stormy one or if the case terminates in recovery. 

Condition of the Fever and of the Pulse.— The fever iB of an extremely 
varying type ; generally a tendency to a very abruptly changing course can- 
not be mistaken, although in some cases continuously high, and in others 
intermittently continued low, temperatures are observed, and this fact is 
in connection with the irregular intcrcurrence of chills. The pulse, at 
least in the severe cases, is disproportionately accelerated (120 to 150), 
soft, dicrotic and sometimes irregular. These alterations of the condition 
of the pulse arc especially marked in cases in which the heart post mortem 
shows changes of the myocardium (punctiform, mostly haemorrhagic, 
areas). 

“ Malignant ” Septic Endocarditis. — Percussion of the heart reveals 
sometimes a diffusion of cardiac dulncss, either as the expression of the 
decreased energy of the heart, of the acute dilatation of the organ, or as a 
sign of an endocarditis which gradually becomes more manifest and the 
onset of which represents a diagnostically important, frequent symptom of 
cryptogenetic Septicopyemia. There are cases in which, at the beginning 
of the disease, nothing else can be demonstrated objectively but an endo- 
carditis with its subsequent symptoms (a loud systolic or systolico-dias- 
tolic murmur, accentuation of the second pulmonary sound, etc.), in which 
the affection of the heart predominates, and in the further course of which 
emboli take place, especially into the spleen and kidneys, and metastatic 
abscesses develop. This form of endocarditis was until recently desig- 
nated as “ malignant endocarditis/’ and is still considered a substantive 
disease. But for theoretical reasons this assumption cannot* be upheld, 
and should be rejected also in a practical respect, because, with such a 
conception of the disease, the complications which appear in the train of 
th o se “ malignant endocarditides ” cannot be anticipated to occur and their 
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importance is misjudged. Malignant endocarditis, according to my opin- 
ion, is nothing but a cryptogenetic septicopycemiq in which the localiza- 
tion of the septic poison has taken place primarily in the endocardium 
and is restricted for some length of time to the heart However, such an 
exclusive septic affection of the endocardium is by no means frequent; in 
by far the majority of cases endocarditis rather forms only a link of the 
large chain of multiple localizations of the toxine — it is true a very im- 
portant localization of cryptogenetic septicopyajmia, because a bacterially 
inflamed endocardium opens the gate to an embolic dissemination of the 
toxine into the various organs of the body. 

Inflammations of the Joints and Bones. — The greatest diagnostic sig- 
nificance, second to endocarditis, is due to inflammations of the joints . 
In some cases several joints are affected at the same time, and the inflam- 
matory manifestations disappear and recur, in a similar manner as in an 
acute articular rheumatism. Hut septic arthritic inflammations show in 
general a more steady character; the process is frequently concentrated 
upon only one joint, and it is especially suspicious if the joint which is 
alone affected is a large one. The same as endocarditis so can also an 
articular affection predominate as the sole localization of the infection, at 
least for a short time; then the differential diagnosis offers considerable 
difficulties. In such cases we generally find, besides the articular inflam- 
mations or even without them, un 'affection of the bones, especially of the 
long tubular bones. They arc painful upon pressure and also upon move- 
ments or upon concussion of the body. The metastatic bacterial inflam- 
mation of the periosteum and bone marrow — it is a question of such a dis- 
ease according to the results of autopsies — is often restricted to a small 
area of the bone, with sometimes temporary painful ness of this one area or 
at other times with a permanent pain in this locality. Metastatic inflam- 
mations of the muscles are less frequent. 

Changes of the Skin. — Of diagnostic importance are, furthermore, 
changes of the skin which almost constantly occur in the course of crypto- 
genetic septicopyajmia. The most varied manifestations of septic infection 
have been observed and described in such cases: Hyperajmias of the skin 
in the form of roseola? and crytliemata, urticaria-like exanthemata which 
cover the skin like a map; furthermore, purpuric areas, haemorrhagic 
pemphigus vesicles, variola-like pustules, etc. ; herpetical eruptions are also 
seen at times. In the further course it may occur that the subcutaneous 
cellular tissue becomes affected by inflammatory-oedematous and hsemor- 
rhagico-purulent infiltrations. Although cutaneous affections, especially 
haemorrhages, are frequently (surely in three quarters of the cases) found 
in cryptogenetic septicopyaemia, yet the ambiguity of the eruptions alone 
does not permit us to draw conclusions regarding the presence of septico- 
pyaejpia, but, nevertheless, they form a support for the diagnosis so that we 
should be careful in assuming septicopyaemia if no eruptions are present. 

Nervous Symptoms. — Diagnostically to be considered of other symp- 
toms of cryptogenetic septicopyaemia are, above all, manifestations on the 
part of the nervous system. They are almost constantly present, sometimes 
very distinctly pronounced, at others at least indicated. These are some- 
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times slight symptoms: Headache, vertigo, psychical excitement, insom- 
nia ; at other times most severe disturbances of consciousness, and convul- 
sions, and also paralyses of some nerve districts. The clinical picture of 
these nervous disturbances depends upon the manner in which the toxine acts 
upon the central nervous system, i. e., whether only a general intoxication 
becomes manifest or whether anatomical changes develop by way of bac- 
terial metastasis, such as purulent meningitis, multiple hemorrhages, em- 
boli and consecutive, purulent areas of softening in the substance of the 
brain, with their respective clinical sequelae. Septicopyauuia may also exert 
a toxic effect upon the peripheral nervous system, and the individual nerves 
may become irritated and neuritic, respectively neuralgieally affected. 

In connection with nervous manifestations we may mention changes in 
the eye which have been studied particularly by Litton, but which had 
already been demonstrated and correctly explained in my first cases by 
J. Michel. Above all, it is a question of retinal haemorrhages which de- 
velop in the course of the disease and which, though they are not strictly 
pathognomonic, yet may materially facilitate the determination of the 
diagnosis. 

Ophthalmoscopic Findings. — These hemorrhages arc sometimes rounded, at 
other times of an irregular shape and of varying sizes, but they may also be so 
massive that they can be designated as regular patches of blood; sometimes they 
show a whitish coloration in their centre. The retina is generally slightly cloudy. 
In such cases we are dealing with emt>olic obstructions of smaller vessels of the 
retina and of the optic nerve. If eml>oIi occur into the larger vessels of the retina 
and of the eye in general, symptoms of phlegmonous inflammation of the eyeball, 
a so-called panophthalmia, become manifest. 

Minor Symptoms. — Other symptoms of cryptogenetic septicopyemia which are 
also observed in the course of the affection, are of minor diagnostic importance in 
comparison to the manifestations of septic infection mentioned so far, but they sup- 
plement the clinical picture in the given case and in such a way are worthy of care- 
ful consideration. Owing to localization of the septic process upon the pericardium , 
pleura and pcrilomvum , there arise either the smallest areas of inilamination or 
serous and purulent exudations; we find, accordingly, in these locations friction, 
dulness, etc. The limps are sometimes the scene of miliary abscesses, at other times 
of large infarcts, abscesses and of lobular pneumonias. Of especial frequency is a 
diffused bronchitis the origin of which should probably 1 m* considered a consequence 
of the action of the toxine. These morbid changes in the respiratory tract and the 
cardiac weakness cause the high frequency of respiration and the cyanosis which are 
observed in patients with cryptogenetic septicopyemia. 

Although swelling of the spleen should also be counted among the regular 
sequences of septicopyemia, yet the symptom is of little value diagnostically; on the 
one hand, because splenic tumours are quite as frequent in other infectious diseases 
as in the affection we are dealing with, and, on the other hand, because a septically 
swollen spleen is so slightly enlarged and so soft that it cannot be felt during life. 
But it will be of greater diagnostic importance if the spleen is the seat of a large 
embolic infarct which originates in the heart, and if the organ thus becomes acutely 
enlarged, with pains, and easily palpable. The cloudy swelling of the liver and also 
the occurrence of metastases in this organ cannot be diagnosticated unless larger 
abscesses of the liver develop. The symptoms on the part of the digestive organs: 
Dyspepsia, vomiting, diarrhoea, are neither constant nor characteristic; more atten- 
tion should be paid to (septic) jaundice , which, however, is of rare occurrence. But 
disturbances of the renal function can be constantly observed, and we find espe- 
cially albuminuria, undoubtedly caused by irritation of the kidneys in consequence 
of the septic intoxication. If the irritation increases to parenchymatous infiamma- 
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tion of the organ, we will observe urinary changes characteristic of acute nephritis, 
such as the occurrence of blood and casts in the urine, etc. If large abscesses form 
in the renal tissue, the pus may perforate into the renal pelvis and be voided with the 
urine; but usually it is a question of multiple miliary, hamorrhagieo-purulent areas 
of the renal tissue which are without clinical importance. 

From the above statements we will note that those parts of the clinical 
picture of cryptogcnetic septicopyemia which are to be considered diag- 
nostically, are composed of general symptoms: Irregular, usually consid- 
erable, fever, disproportionately high frequency of the pulse, great debil- 
ity, more or less severe affection of the central nervous system, enlarge- 
ment of the spleen ; and of special symptoms caused by the localization of 
the septic toxinc in the various organs of the body. The latter, the peculiar 
forms of eruptions, articular inflammations, pains in the muscles and 
bones, endocarditis, emboli in the spleen and liver, lungs and brain, ne- 
phritis, inflammations of the serous membranes, and retinal hemorrhages, 
arc of far greater importance diagnostically than the general manifesta- 
tions caused by the action of the ioxine. However, the diagnosis is by no 
means easy; on the contrary, it requires, under all circumstances, an exact 
consideration of the possibility that another affection be present the cause 
of which is accompanied with similar symptoms. 

Differential Diagnosis. — The differential diagnosis is especially diffi- 
cult when the localization of the toxine is a limited one, when one or the 
other organ is separately affected, thus simulating the presence of a local 
affection or of another infectious disease which especially attacks the organ 
in question. In this respect we must consider principally the following 
diseases: 

Acute articular rheumatism is most apt to take a course similar to 
septieopyainria. Articular pains, endocarditis and the general symptoms 
are common to both diseases. However, the transient nature of the articu- 
lar affection and also profuse perspiration are decidedly more characteris- 
tic of articular rheumatism, whereas the painfulness of the bones, the 
eruptions and the inflammations of the sefous membranes are more in 
favour of septicopyemia. If, besides, intermittent fever sets in inter- 
rupted by chills, .this fact is decidedly in favour of septicopyemia, the diag- 
nosis of which becomes more certain if retinal hemorrhages are also pres- 
ent. But there are cases of septicopyemia in which the majority of the 
above-mentioned diffcrcntio-diagnostical characteristics are absent, and in 
which the articular inflammations and endocarditis are so isolated in the 
clinical picture that the diagnosis remains doubtful for quite a while. On 
the other hand, according to my experience there are also cases of articular 
rheumatism in which even the autopsy does not permit of a positive opin- 
ion whether one or the other disease, or a combination of both, was the 
cauie of the fatal termination. The diagnostic doubts are sometimes re- 
moved by a rapid, permanent success of sodium salicylate, of antipyrine 
and of other specifics for articular rheumatism. 

Intermittent Fever. — If a decidedly intermittent fever, interrupted by 
chills, is manifest, the question arises whether intermittent fever be pres- 
ent. However, the paroxysms of fever are much more regular in the latter 
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affection, the swelling of the spleen is more pronounced,' and metastases, 
which are so characteristic of septicopyemia, are absent. The fact that 
quinine does not exert so lasting an effect and never aborts the disease in a 
septic infection, can also be applied to the diagnosis. Of course, in doubtful 
Cases it becomes necessary to examine the blood for the plasmodia malarias. 
(Compare the case of intermittent fever in the chapter on Malaria.) 

Acute Miliary Tuberculosis.—: Much more difficult is the differentiation 
of cryptogenetic septicopyemia from acute miliary tuberculosis. We have, 
when discussing the diagnosis of the latter disease (p. 958), reported a 
cade of septic infection which clearly illustrates the differentio-diagnostic 
difficulties in the given case. Common to both affections are the acute 
flooding of the body with pathogenic microbes, the severity of the clinical 
picture, the rapid loss of strength, the splenic enlargement, giddiness, the 
high frequency of the pulse, inflammations of the pleurae, pericardium, 
peritonaeum, meninges. Acute miliary tuberculosis is generally more fa- 
voured by cyanosis, dyspnoea, apical catarrh. But if no tubercle bacilli 
can be demonstrated in the sputum, urine, or blood of the patients (and 
this demonstration is impossible in by far the majority of cases), the diag- 
nosis must sometimes be left in suspense until violent, localized pains of 
the bones, intercurrent articular inflammations, endocarditis, chills, jaun- 
dice, pemphigus-like or variola-like eruptions and the ophthalmoscopical 
finding (retinal haemorrhages may also occur upon the supervention of 
meningitis upon miliary tuberculosis), will definitely lead the diagnosis in 
the direction of septicopyaemia. 

Enteric Fever. — The last-mentioned symptoms which are more in 
favour of septic infection also enable us to make the diagnosis between 
septicopyaemia and enteric fever. At the beginning, as long as nothing 
but enlarged spleen, bronchitis, diarrhoea, continuous fever and roseola 
are demonstrable, the diagnosis may remain very doubtful, until the irregu- 
larity of the fever curve, the inflammations of the joints, jaundice, osteo- 
myelitic and endocarditic manifestations, become more prominent, and the 
retinal hemorrhages secure the diagnosis of septicopyemia. For, although 
retinal hemorrhages are also found in typhoid fever, i. c., when menin- 
gitis complicates the latter affection, it is such a rare occurrence in the 
course of typhoid that retinal hamorrhages ceteris paribus are almost posi- 
tively determining against typhoid and in favour of septicopyemia. Fi- 
nally, the occurrence of the Gruber-Widal reaction in the course of the 
disease offers the most important support of a definite diagnosis of enteric 
fever. 

The differential diagnosis at the bedside wavers comparatively often 
between the above-named diseases: Acute articular rheumatism, intermit- 
tent fever, acute miliary tuberculosis, alid especially the last two, on the 
one hand, and septicopyaemia, on the other. Rarely, that is, only in septic 
cases which are accompanied with albuminuria or nephritis and rapid onset 
of coma, are we confronted by the question whether we are dealing with 
cryptogenetic septicopyaemia or with simple uramia. 

Uraemia. — This question is the more justified because other symptoms 
besides coma (vomiting, headache, diarrhoea, etc.) which are characteristic 
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of uremia are also occurring in septicopyaemia and, besides, owing to a 
nephritis which associates itself with sepsis, a retention of excrementitious 
substances and an admixture of uremic symptoms to the septic ones may 
occur. For septicopyaemia and against a uremia on the basis of a non- 
septic acute nephritis are the recession or absence of convulsions, compli- 
cating endocarditis, and articular inflammations, but, above all, the high 
fever with chills, and a certain stability of the morbid picture, whereas the 
uremic attack may disappear suddenly and be replaced by thorough well- 
l)cing as soon as the discharge of the urinary substances has improved. 

It is only exceptionally that we are compelled to consider other diseases 
in the differential diagnosis. Thus, with an early, marked predominance 
of an eruption it may be a question of scarlatina or, as in one'of my cases, 
of variola; furthermore, if the septic infection localizes preferably in the 
lungs, of lobular pneumonia ; with septic infection of the brain, of apo- 
plexy. However, such eases will not present very serious diagnostic diffi- 
culties for any length of time, as eryptogenetic septicopyaemia almost 
always, although not at the onset but still in the course of the disease, 
furnishes a symptom-complex which is especially characteristic and admits 
of a positive diagnosis. The latter becomes almost certain if we succeed 
in demonstrating and cultivating in the blood during life such bacteria as 
are in genetic connection with sopticopyamiia. This demonstration is, un- 
fortunately, rarely successful, owing to the reason that we have stated 
above. 


ACUTE ARTICULAR RHEUMATISM— ACUTE 
POLYARTHRITIS 

Aci;tk KhS&matiu Fevak 

There can be no doubt, of the infectious nature of acute polyarthritis. The multi- 
plicity and, above all, the transitory appearance of the inflammatory symptoms 
which distinguish polyarthritis from every other kind of articular inflammation, the 
fact that certain specifics, primarily salicylic acid, cause immediate cure in some 
cases even with very extensive local manifestations, force the conclusion upon us 
that we are dealing with an infectious disease when confronted with acute articular 
rheumatism. Jjchh determining of the infectious character is the occurrence of the 
affection in epidemics, the inverse ratio of its frequency to the atmospheric precipi- 
tations, etc., because this condition might also be in direct connection with climatic 
circumstances. 

A distinct micro-organism as the specific generator of the disease is not gener- 
ally acknowledged as yet for acute articular rheumatism. Various investigators 
(Petronc, Tizzioni, Outtmann, Kahli, etc.) have found micro-organisms in the exu- 
date of the joints: Streptococci, pneumococci, and, most frequently, staphylococci. 
By reason of these findings an etiological role in the origin of polyarthritis has been 
ascribed to the ” pus cocci,” and it was assumed that this affection is the product 
of an infection of the body with attenuated pus cocci. The fact that angina is fre- 
quently associated with acute articular rheumatism was explained in such a manner 
that the tonsils might be the portal of entrance for the respective micro-organisms in 
many* cases of polyarthritis. 

In fact, Fr. Meyer recently succeeded in the clinic of Leyden in cultivating upon 
blood agar from the tonsillar mucus of rheumatic patients delicate streptococci - 
diploeocci which, inoculated into animals, produced, after one week, fever, sero- 
purulent articular inflammations, serous exudates free from bacteria in the peri- 
cardium and peritoneum and in the pleural cavity, as well as endocarditis of either 
a verrucose or of an ulcerative nature, but no sepsis. There can be no doubt, there- 
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few, m I believe, that the diplococeui which wee cultivated by Meyer is in a direct 
etiological relation with acute rheumatism in man. But whether thle ormnism is 
the sole generator of the disease, or whether, similarly as in cerebro-spinal msnin- 
gitis, other micro-organisms might not, at the same time, be able to produce oolv- 
arthritis, must be left undecided for the present. 


The onset of a pronounced affection is rarely preceded by prodromes 
of a vague nature, such as lassitude and sharp pains, and relatively often, 
•as it appears, by angina ; usually fever appears at once and very soon after- 
ward articular pains. 

Affections of the Joints. — The latter in most cases localize at first in 
•the joints of the lower extremities, especially in the joints of the foot and 
knee; the joints of the hip are more rarely, those of the hand and finger 
more often, affected. It is of importance diagnostically that the vertebral 
are also affected and, according to my experience, not rarely and even quite 
isolatedly, thus causing the simulation of other clinical pictures such as 
caput obstipum and spinal meningitis; the sternoclavicular joints are 
sometimes also the seat of the articular affection, rarely the joints of the 
lower maxillary bone, the symphysis pubis and sacro-iliaca. The region 
of the affected joints is swollen, the skin over them appears tense, red- 
dened, glistening, sometimes slightly oedematous. The slightest touch of 
the joints causes severe pains; passive and active movements increase them 
excessively ; the patients, therefore, assume at once a slightly flexed posture 
and an absolutely quiet position. I must leave it undecided whether the ‘ 
decrease of electro-cutaneous sensitiveness to pain over % the affected joints, 
which has been frequently observed, is of pathognomonic significance. As 
a rule, the inflammation remains He* few (three to four) days in one 
joint; the affected joint becomes smaller, painless, and, instead, other joints 
now become affected. It is particularly this rapid change in the localiza- 
tion of the affection which is characteristic of polyarthritis, also the dis- 
semination to ‘many joints. It is true, it also happens that individual jointB 
remain isolatedly affected for some time, and also that only one joint be- 
comes affected, but these occurrences arc always exceptions to the rule. 

Fever. — The course of the fever does not adhere to a certain type. It 
usually commences with chilliness, rarely with a chill, and the temperature 
rises to 102.5° F. to 104° F., to remain at this height, with morning remis- 
sions, for some time. The feverls less in mild cases, but it is never absent, 
although periods free from fever may occur in the course of the affection. 
The decrease of the temperature is by lysis, rarely by crisis unless specifics 
are administered. Hyperpyretic temperatures occur (109.4° to 111.2° F.) 
in remarkably severe, but fortunately very isolated, cases. These rises of 
temperatures are the highest which have ever been observed at the bed- 
side [in an infectious disease]. Death occurs in such cases in connection 
with these rapid, enormous rises of temperature, with severe cerebral symp- 
toms, which will be referred to later on. The pulse is' always accelerated, 
sometimes disproportionately so; its frequency and other conditions axe 
essentially influenced by .the prevailing activity of the heart. 

Bervous System. — The central nervous system does not present any dis- 
turbances in by far the majority of cases; in some severe cases, however, 
oa 
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generally with a retrocession of the articular affection, excitement, abrupt 
increase of temperature, extremely rapid pulse, deliria and coma appear, and 
death occurs almost without exception after a few hours or days (cerebral 
rheumatism ). This pernicious course has been connected exclusively with 
the excessive rise of temperature. But it would be more correct, as tem- 
peratures of 107.5° F. to 109.5° F. do not necessarily produce indications 
of such severe cerebral symptoms in other diseases, which can be easily de- 
termined, and as, on the other hand, psychical disturbances are not observed 
in any other acute affection to a greuter extent than in acute rheumatism, 
even without rapid rises of temperature, to explain the condition in 
such a manner that in these cases it is a question of a particularly severe, 
intoxication of the central nervous system by the rheumatic toxine. This 
probably produces dcliria and coma and also excessively influences the 
temperature centres, so that the severe cerebral mani festations and the high- 
temperature degrees are joint effects of the same cause, of the rheu- 
matic intoxication . But before assuming the latter as cause of the grave 
disturbances of the cerebral function, it is necessary to exclude one compli- 
cation of acute articular rheumatism which causes similar severe brain 
symptoms, namely, rheumatic meningitis . It is certain that this disease 
sometimes occurs in the course of polyarthritis; but it surely forms only a 
very rare complication and for that reason 1 wish to report a pronounced 
case of rheumatic meningitis which I have recently observed. 

Case of Rheumatic Meningitis. — T., n cooper, aged twenty, entered the hospital 
May 22, 1801. He believed that he took cold four days before he was taken ill. 
He first noticed pains in the small of the back, shoulder-blades, neck, and knee joints; 
at the same time he complained of headache, loss of appetite and increased thirst. 
The examination revealed: Well-developed condition of nutrition, pains in the knee 
and in the cervical and lumbar vertebne ; the third cervical vertebra was especially 
tender upon pressure; the patient held the head bent backward, and even passive 
movements were always painful. Auscultation and percussion of the lungs revealed 
normal conditions. Cardiac dulness somewhat diffused to the right; apex beat in its 
normal position. , Heart sounds clear, pulse strong, regular, 70 per minute. Tem- 
perature 101.3° JP. Spleen and liver were not enlarged, the abdomen somewhat re- 
tracted. The mind was clear, pupils reacting promptly ; the tongue was dry, slightly 
coated. No exantliem. A diagnosis of articular rheumatism was made, with special 
implication of the third cervical and of the dorsal vertebrae and with a beginning 
spinal meningitis; a septic meningitis was considered in the differential diagnosis, 
but was dropped in favour of the present diagnosis. The patient was ordered 
phenacetine. 

May 23 . — Vomiting occurred several times; the temperature on the previous 
evening and this morning was 101.3° and 101° F. 

May 2-}. — Pains in the right hip joint, increased sensibility in the thoracic and 
lumbar vertebra*, whereas the sensitiveness in the cervical vertebra* had diminished. 
Temperature 100.1° F. and 100.0° F. Ordered sodium salicylate, 10.0 per day. 

May 23 , — The painfulness in the hip joint continued, also in the vertebral col- 
umn; slight hyperesthesia in the skin of the feet; marked headache; the mind, how- 
ever was clear; general restlessness. Ordered morphine. Temperature 09.5° F., 
100.9° F. 

May 27 . — Absolute cardiac dulness reached to the right beyond the right sternal 
border, to the left only to the mamillary line ; sounds clear, second pulmonary sound 
intensified; temperature normal. The pulse, however, rises in the evening ffom 70 
to 100 beats. The hip joint was less sensitive, but the right and left shoulder joint 
became painful. 
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May 88, — Since the previous afternoon slight ptosis of the left eyelid 5 patella 
tendon reflex markedly diminished. But the mind was clear. Patient asked for 
something to read to pass the time. 

May 30. — Shoulder joints free from pain, and the tenderness in the cervical 
vertebrae had almost disappeared. However, since this day the right elbow joint 
became painful. Temperature, normal for the last three days, rose again to over 
100.4° F., to fall again to normal within two days, remaining so for five days. 

June 2 . — Patient said that during the night he had stiffness in his extremities. 
During the day vomiting occurred again, the vomited material showing no HC1 
reaction. 

June 3. — Drawing pains and light contractions in the right arm and in the finger. 
No headache, but vomiting, with good appetite. 

June 4 . — Marked delirium during the night. Patient jumped out of bed. Pains 
in the small of the back and in the neck. Pupils reacted promptly, but nystagmus 
and strabismus divergence. The entire skull sensitive to slight taps, painful rigid- 
ity of the muscles of the back of the neck. Decided redness of the cheeks. Spas- 
modic contractions of the fingers of the left hand; the legs were movable but more 
marked tonus and spasm could be noted in them. At times uncalled-for , deep res- 
piration, urine voided into bed. 

June 0. — Inequality of the pupils, contraction of the muscles of the lower extrem- 
ities. Abdomen retracted and hard. 

There could no longer be uny doubt as to the existence of a cerebrospinal menin- 
gitis ( hy periesthcsia, spasmodic rigidity of the muscles of the back of the neck, stra- 
bismus, twitchings, contractures of the muscles of the extremities ai}d of the abdo- 
men, diminution of the tendon reflexes, delirium, headache, vomiting, involuntary 
evacuation of urine, etc.). Acute articular rheumatism is assumed as the cause of 
this condition, on account of the multiplicity and transitory character of the arthritic 
inflammations. Sepsis- and tuberculosis are excluded owing to the absence of any 
positive point of support (negative findings in the lungs and absence of tubercle 
bacilli in the sputum in numerous preparations). 

The diagnosis of cerebro-spinal meningitis became even more complete in the 
next few days by the ap|M»jirunce of wild delirium and psychical alienation, by the 
rapid loss of flesh and by collapse with strong pulse, by a slight right-sided paralysis 
of the facial nerve and by an excessive hyperesthesia which again became promi- 
nent. The pulse which was slow until then became extraordinarily rapid, 160. 
The temperature , after for some days slight elevations to 100.4° F.-102.2 0 F. had 
occurred, remained continuously normal. The ophthalmoscopic examination showed 
normal conditions during the entire course of the affection. 

Improvement occurred towards the end of the month of Juner*in the cerebral 
condition, the patient taking more nourishment and the rigidity of the muscles of 
the back of the neck relaxing; ptosis and hyperesthesia also disappeared. The urine, 
which at the onset contained albumin, during the middle of June showed from time 
to- time the character of nephritic urine (epithelial casts), then becume free from 
albumin, but during one day, July 14, it again contained great quantities of albu- 
min; from July 15, however, it become permanently free from albumin. From the 
middle of July on, while the patient w r as up and about, and besides a slight melan- 
cholic condition showed no disturbances of the eerebral function, an exceedingly 
interesting agraphia and alexia occurred (the patient could not write or read, for 
example, the word Maulkorb r muzzle], although he spelled it correctly; the word 
Hakristei he could write without making a mistake, but he could not read it) ; 
aphasia w T as merely indicated in the patient. The above-described cerebral phenomena 
gradually disappeared in the course of three w'eeks ; the condition of strength, which 
was reduced to the utmost, increased more and more, and all the symptoms which 
reminded us of the recovery from meningitis, disappeared rapidly so that, upon 
August 6, the patient left the hospital cured. Only the pulse remained accelerated, 
conspicuously labile in its frequency, so that even in the last week during the stay 
of the patient in the hospital variations between 100 and 135 occurred; the heart 
Bounds remained clear from the beginning to the end of the affection. 
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Symptoms on the Fart of the Skin. — A symptom of polyarthritis which 
has always been observed by physicians and was considered to be character- 
istic, is excessive sweating; since the introduction of treatment with sali- 
cylic acid this symptom is noted to be less constant. The sweat, in con- 
trast to normal sweat, shows an acid reaction ; sudamina often occurs as a 
result of the marked diaphoresis. Other exanthems: Urticaria, roseola, 
herpes, purpura arc rare in the course of the affection and without diag- 
nostic significance. 

Condition of the Urine. — The urine shows but few changes which are 
important in the diagnosis. The amount iB often considerably reduced on 
account of the great sweating; the reaction is markedly acid, the formation 
of urate sediments being pronounced. But rarely does a decided irritation 
of the kidney occur in acute rheumatic fever due to the infectious product, 
and with this the development of a marked nephritis (compare the case- 
history just described) ; I have seen this condition in but few cases. 

Endooarditis and Pericarditis. — Of great diagnostic importance and of 
frequent occurrence in acute rheumatic fever (in Wurzburg in at least 
one half of all cases) is a “ complication ” the observation of which is of 
greatest importance on account of the prognosis, viz., an inflammatory 
affection of the heart in the form of rheumatic endocarditis and pericar- 
ditis. Of these two processes endocarditis is conspicuously much more 
frequent (at least three times) than pericarditis; isolatcdly, i. e., without 
simultaneous endocarditis, the latter only occurs exceptionally in acute 
rheumatic fever. The symptoms of myocarditis also occur occasionally in 
the course of this disease. In the diagnosis of an endocarditis we must be 
careful not to confuse endocardial murmurs with functional accidental 
murmurs. In general, however, functional murmurs are raTe in poly- 
arthritis, according to my experience, and even very faint murmurs are 
usually of an endocardial nature, i. e., they remain, after the rheumatism 
has run its course, as an expression of a usually lasting valve lesion. The 
origin of chronic valve lesions is, as is well known, at least in one half of 
the cases, due to a polyarthritis which has occurred during a former period. 

According to my experience there are cases in which the rheumatic 
poison first attacks the endocardium and only later affects the joints. In 
fact, anyone who has seen many cases of recurring endocarditis, at one 
time with and at other times without simultaneous arthritic inflamma- 
tions, will incline to the view (even if this cannot be proven with positive- 
ness up till now) that such acute relapses of endocarditis are principally 
the result of a rheumatic infection. 

Complications and Sequelae. — Compared with endocarditis, all the other compli- 
cations occurring in acute rheumatic fever are rare or less important — from the 
previously described meningitis up to the inflammations of the muscles and ten- 
dons which represent another localization of the rheuniatio infection and occasion- 
ally, as I have seen, may precede the joint affections or entirely take their place. 
Besides the already mentioned complications, respectively localizations, the following 
conditions are also noticed, arranged in the order of their frequency: Bronchitis, 
pleurisy, pneumonia, peritonitis, thyreoiditis, nephritis (see above), cystitis, ure- 
thritis (without gonococci) ; also enteritis and dyspepsia, neuralgia and transitory 
paralyses (similar to diphtheritic paralysis) which may be distributed over the 
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entire body. It k especially interesting that the rheumatic virus, as has alr eady 
been indicated above, not rarely gives rise to insanity and that, in eases that have 
b een absolutely determined, the origin of chorea k in connection with polyarthritk: 
I must refer in this respect to what I have said, when discussing the dia gnnaia of 
chorea, in reference to the comparative frequency of these two affections. Beptitxr 
ptfwmia k not a very infrequent complication of rheumatic fever (see p. 968). The 
joint inflammations in such cases are of a purulent and of a less transitory charac- 
ter, tile endocarditk shows the severe malignant type, and the picture of crypto- 
genetic septicopyemia then develops step by step (pain in the bones, retinal hem- 
orrhages, etc.). 

Besides the valvular lesions, the insanity and the chorea, there remain occasion- 
ally but rarely as seqttelw, ankylosis or dropsy of the joints which I have seen espe- 
cially in the sternoclavicular joints. Weakness and atrophy of the muscles (probably 
as a result of rheumatic myositis) and the development of nodules, varying in ske 
from that of a pin-head to that of an almond, in the subcutaneous cellular tissue, in 
the tendons or in the periosteum, are sometimes noted in connection with acute 
rheumatic fever or in-the later stages of the disease. ( Rheumatismus nodosus.) 

Differential Diagnosis.' — If acute polyarthritis is observed for some lit- 
tle time, it cannot be confounded with any other affection. That the dif- 
ferentiation of cryptogenetic septicopyemia from' acute rheumatic fever 
may occasionally be difficult, was thoroughly shown in the preceding 
chapter. 

Gout. — Less difficulty is encountered in the differential diagnosis from 
gout, especially so if not the first arthritic attack must be judged. The 
concentration of the affection to one joint and that almost always to the 
metatarso-plialangcal joint of the big toe, the much severer and the more 
obvious phenomena of inflammation of the joint and of the periarticular 
tissues, as well as the aetiology scarcely allow a doubt as to the existence of 
this affection (compare also the Diagnosis of Gout). 

Gonorrhoeal Arthritis. — Mistaking a gonorrhoeal arthritis for acute 
rheumatic fever, we must admit, may occur at first glance. In gonorrhoeal 
arthritis, however, most frequently only the knee joints are affected. It is 
good practice, if an acute arthritic inflammation occurs with inflammation 
of the knee joint, at once to examine the genitalia for the presence of a 
gonorrhoea; in this manner we may avoid unpleasant diagnostic errors. 

Peliosis rheumatica. — The arthritic affection arising in the course of 
a. hemorrhagic diathesis (" peliosis rheumatica") may, as 1 know suffi- 
ciently from my own observation, under some circumstances so, closely 
predominate in the clinical picture that for some time we may be in great 
doubt whether we are dealing with acute rheumatic polyarthritis, espe- 
cially aB purpura rheumatica may run its course with fever and endocar- 
ditis. Decisive, however, in such cases is the simultaneous occurrence of 
hemorrhages of the skin (purpura occurs in acute rheumatic fever only in 
the rarest instances, and it is still undecided even whether such cases should 
not be Counted as belonging to peliosis), of hemorrhages in the mucous 
membranes and of internal hemorrhages. The confusion of polyarthri- 
tis acuta with hysteric arthritic neuroses is impossible on account of the 
afebrile course and the absence of inflammatory phenomena in the case of 
bgrsteria. 

Meningitis. — As has already been mentioned, acute articular rheuma- 
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tism may show itself solely as an inflammation of the vertebral articular 
tions . This then is accompanied* with painful rigidity of the neck and 
with severe pains upon active and passive movements of the neck. As fever 
is also present, as I have learned from numerous observations, the onset of 
a meningitis may be simulated in such cases ; inversely, a rheumatic men- 
ingitis may occasionally follow a rheumatic affection of the vertebral ar- 
ticulations, which is proven by the history previously quoted. In these 
cases it is well, therefore, to be careful with the exclusion of an incipient 
meningitis; decisive in such cases is whether the painful rigidity of the 
muscles of the neck is accompanied with severe headache, excentric hyper- 
esthesia, stiffness and spasm in the extremities, differences in the pupils, 
and other marked symptoms of meningeal irritation. 

Masked Acute Rheumatic Fever. — Immermann called attention to the occur- 
rence of “masked rheumatic fever” to neuralgias, especially neuralgias of the tri- 
geminus, which occur under the influence of the rheumatic virus (in place of the 
usual localization of the action of the toxine in the joints), and may be complicated 
with endocarditis, but which arc said to disappear with the use of salicylic acid. The 
occurrence of such rheumatic neuralgias is unquestioned, but the certain diagnosis, 
as lies in the nature of the case, is always precarious. 

MALARIA-INTERMITTENT FEVER 

The diagnosis of malaria to-day no longer is based only upon the symp- 
tom-complex of the affection, but especially upon the finding in the blood, 
upon the demonstration of the malarial parasites in the blood, which, ac- 
cording to the stage of development in which they are found, are either 
contained in the red blood cells or arc found outside of them. 

Development of the Halarlal Parasite.— After the French physician Lavcran in 
1880 discovered the malarial parasite (“ Malaria plasmodium”), their development 
in the blood was especially studied in the succeeding years by Italian investigators, 
Marchiafava and Celli, and explained, above all, by Golgi. The most general interest 
was further shown in the discovery of the mode of the transmission to man of the 
generators of malaria by the English investigator Ross, who succeeded, in 1897, 
in causing the further development of human malarial parasites in the species of 
mosquitoes, the anopheles. By means of these fundamental observations, as well as 
the investigations due to this discovery by Grassi, Bignami, R. Koch, and others, the 
indisputable proof was furnished that the sting of mosquitoes, especially of the 
female anopheles, if it has previously taken in the plasmodia of malaria) patients, 
is capable of producing malaria in the healthy. Although there are still small links 
missing in the knowledge of the course of development of the malarial parasites 
within and outside of the human organism, in its chief plan it has been completely 
investigated, and we are justified in assuming the following course of malarial infec- 
tion as demonstrated: 

I. “ Exogenous,” i. e., the sexual course of development external to the human 
body: An anopheles mosquito sucks the blood of a person ill of malaria. 1 The 


’•Only the female sucks blood, the males living exclusively upon vegetable nour- 
ishment. The mosquitoes hibernate in human habitations; in spring the pregnant 
females leave their winter-quarters to suck blood and then to deposit their eggs in 
pools of water or swamps with vegetating alg®, in which the larva and chrysalides 
develop further into winged insects. These hide during the day in various places and 
only fly about at night from sunset to sunrise, biting human beings and sucking their 
blood. 
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malarial parasite having reached the stomach of the host in the blood, and especially 
the large full-grown specimens— the “ garqetes ” — leave the blood corpuscles and 
impregnation begins. The male gametes allow their chromatin to protrude in the 
form of flagellie which find entrance into the female gametes as spermatozoa. As early 
as an hour after impregnation a small plug is noticed to grow from the female 
gamete, which in a very brief period, probably in half a day, develops into a small 
parasite worm . These worms penetrate the wall of the stomach of the mosquito, 
now becoming globular and fonn in their interior “ daughter cysts ” the contents of 
which are transformed into orescent germs . The latter ( lancet-formed, crescent- 
shaped, actively motile structures, after the cysts have burst, enter into the poison- 
salivary glands of the mosquitoes and are here ready to be transmitted to men by 
the Bting. 

II. “Endogenous” non-sexual course of the development of the parasites in 
human blood : The crescent germs, by means of a bite of the mosquito, reach the 
blood of man and here unquestionably pass into the endogenous form (the direct 
transition has not yet been observed), the development of which has been investi- 
gated in all its phases: King- form, disk-form, segmentation in sporulation forms, rep- 
resenting the youngest parasites, becoming free and again entering into other blood 
corpuscles to go through the same cycle of development; besides, non-segmenting, 
large varieties — gametes — which enter the body of the mosquito and there institute 
the sexual development. 

We differentiate to-day two different groups : ( 1 ) The large parasites, with two 
subdivisions (tertian and quartan parasites), and (2), the small parasites of trop- 
ical fevers . Their principal characters are as follows: 

1. The large parasites. The youngest forms of the tertian patasites (stained 
with methylene blue) appear in or lying upon blood corpuscles as small “bluish*’ 
egg-shaped bodies or in the form of small blue rings with a button-shaped swelling in 
one of the halves of the ring (like a signet-ring). These “small tertian rings ” 
grow inside of twenty-four hours to “ large ” tertian rings, which take from the 
hemoglobin of the affected blood corpuscles their pigment granules and which fill 
the markedly enlarged and faded blood corpuscle to from one third or one half of 
its size. Besides the rings, frequently another form of development of the parasites 
with amoeboid processes is found. After a further twelve to fifteen hours these 
parasites are all transformed into blue disks which, shortly before the beginning 
attack, divide into from 15 to 25 egg-shaped parts, the young parasites. These 
latter (“spores”) leave the blood corpuscle which has burst, find their way into 
unoccupied blood corpuscles and begin a new cycle of development. If the patient 
has already had several attacks of fever, his blood contains, besides the above- 
described usual forms, especially large varieties (almost having double the size of a 
red blood corpuscle), which contain in their interior diffusely distributed, not lumpy, 
conglomerate, pigment, and in which segmentative changes can never be noted. 
These are the gametes which are intended for sexual development, which, if they are 
full-grown and have left the blood corpuscles, are also called “ spheres .” 

The quartan parasite differs from the just-describcd tertian parasite in that it 
does not require, as docs the tertian parasite, forty-eight, but seventy-two hours 
for its development, and that this development in its individual phases is more uni- 
form and less stormy. On the first day the ring-shaped quartan parasite cannot be 
differentiated from the tertian parasite; upon the second day it is noted as a pig- 
ment-containing, ribbon-like structure which travels directly through the non • 
enlarged and apparently not decolorized blood corpuscle . Upon the third day, even 
more than about half a day before the attack, its segmentation begins into from 8 
to 12 young parasites; besides, similar to the tertian type, gametes and spheres are 
met with, which may be differentiated from the tertian spheres by their lesser size 
(not increasing beyond the size of a blood corpuscle). 

2. The small parasites of tropioal fevers [apsti vo-autumnal parasites]. At the 
onset of development, i. e., at the beginning of the fever attack, the parasites appear 
as smallest, most delicate, bluish-black rings with well-developed, button-shaped 
enlargement ("small tropical rings”). In the afebrile period that half which Is 
opposite to the button thickens considerably, whereas the other half still remains as 
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flue M a hftfir. Segmentation occurs, similar to the tertian tom, Into from 15 to 85 
young parasites which, however, under all circumstanoee are smaller. The course of 
development of the individual parasites is usually not uniform in tropical fever, so 
that small and large tropical rings are found side by side. The gamete forms show 
themselves as "crescents,” i. e., crescent-like formations which almost completely 
All the blood corpuscles and in their further development become spindle-shaped and, 
later, egg-shaped (“ tropical spheres ”) 

In the Romanowsky double stain with a methylene-blue-eosin solution the 
plasma of the parasites is coloured blue, the nuclear substance (the chromatin) red. 
In the ring the button-shaped enlargement consists of chromatin and the segmenta- 
tion forms later develop from this part. In the gametes and spheres and in the 
crescents of tropical fever a differentiation is noted between male (weakly blue- 
stained protoplasm, many-threaded chromatin) and female parasites (chromatin 
sparingly and markedly blue-stained protoplasm). From the chromatin of the 
male parasite the flagella are formed, which, as we have seen, externally to the 
human body (in the stomach of the mosquito) as spermatozoa find their way into 
the female parasites and impregnate them, whereas in the body of the 41 between 
host ” (of man) the condition for copulation of the sexually developed individual 
appears to be absent. 

Development and Transmission of Malaria. — As the preceding shows, the circle 
of the development of the malarial pathsite is very completely known to-day in all 
of its divisions, and the malarial parasite may justly be looked upon as the true 
cause of the affection, even if the direct proof, i.e., the artificial development of 
attacks of intermittent fever by inoculation of the plasmodia, has been impossible up 
to now, probably due to our inability to produce pure culture. On the other hand, 
the indirect proofs are even more in favour of this view. Neither in the blood of the 
healthy nor in human beings suffering from other diseases (than malaria) has the 
parasite in question ever been found. If the blood contains malaria parasites and 
is injected into healthy individuals (Gerhardt, and others), the inoculated person is 
taken ill, after a period of incubation of from one to one and a half weeks, with 
typical malaria, which is cured by quinine, identically to malaria occurring in 
its usual course. That the poison is transmitted by the air is hardly seriously 
believed any longer, and, just bo, the assumption that drinking-water introduces the 
germ into the human body is no longer tenable, after the experiment to produce the 
disease by taking water from malarial districts and giving it to normal individuals 
in districts that are free from malaria, has absolutely failed despite the fact that the 
individuals experimented upon drank the questionable water by the litre for weeks. 
Inversely, all the experiments attempted lately force us to believe in the correctness 
of the assumption, of an exclusive transmission of the malarial parasite , and with it 
of the disease , by the bites of mosquitoes . In this respect but two facts shall be 
mentioned : The marked success of the use of mosquito-nets in malarial regions, which 
protect the individuals from the bites of the anopheles and effectively prevent ma- 
larial disease in this way, aB well as the well-known experiment of Manson, Jr., in 
the spring of 1000, upon himself. He allowed some female anopheles which he had 
sent to him from Italy and which had sucked the blood of Italian malarial patients, 
to bite him in London, and in this way acquired a typical tertian attack! 

Varieties of Fever. — The clinical picture of malarial disease is domi- 
nated by the fever; the onset of the same, after one to two weeks of in- 
cubation and unsteady, vague prodromes, shows the beginning of the diag- 
nosticable affection ; its type, i. e., the coune of the fever in distinct attacks, 
characteristically stamps the affection ("intermittent”), and determines 
at the same time the diagnosis of the individual malarial variety. In this 
regard we differentiate, according to the fever occurring every, day, or 
every other day, every fourth day, etc., from ancient times an intermittent 
fever of a quotidian, tertian, quartan type; intermissions which are of 
longer duration (from five to twelve days) have also been observed by 
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competent physicians. The fever constantly begins with the division of 
the parasite (the sporulation). The cause of the fever in this course is 
unknown (destruction of the red blood corpuscles or other causes). 

Quotidian fever to-day no longer is looked upon as a special type due to a sepa- 
rate parasite developing in one day, but it is considered as a doable tertian or a 
triple jfuartan form . In the first case we are dealing with two generations of ter- 
tian parasites, in which the one sporulates twenty-four hours before the other. If in 
quotidian fever only quartan parasites are found in the blood, the quotidian type is 
to be explained by the fact that three generations are found simultaneously in the 
blood, which sporulate regularly, each in twenty-four hours. Much rarer is a double 
quartan, i. e., a quartan with two generations of parasites, which sporulate upon two 
succeeding days, whereas the third day remains free from fever. The tropical fevers 
appear to be true tertian forms; only the attacks are protracted, the temperature 
remaining high for from twenty to thirty hours, the intermissions being short, so that 
finally only remissions occur. If the new attack of fever sets in somewhat sooner 
than the last preceding one, and if this recurs regularly, we speak of a febris inter- 
mittens anteponens , in an opposite condition of a febris postponens. 

Stages of. the Fever. — In some paroxysms of fever we are able to dis- 
tinguish several stages, it is true, not strictly separated from each other 
and not even especially characteristic of intermittent fever : Stages of chill , 
of fever, and of sweating . 

The cold stage is characterized by a chill, by pallor and cyanosis of the skin, 
acceleration of the pulse and of the respiration, by nervous phenomena, such as anx- 
iety, palpitation of the heart, dizziness, vertigo; in children, convulsions, etc. Of 
diagnostic importance is only the fact that during the cold stage, which usually 
lasts from one to two hours (rarely shorter or longer, up to six hours), the tempera-, 
ture of the body rises suddenly and even with the end of the cold stage or at the 
beginning of the hoi stage the acme of the fever is reached (105.8° F. and over). In 
this seebnd stage the temperature of the external skin, which was also low during 
the cold stage, rises considerably; the skin appearing turgescent, burning hot, red, 
but dry. The increased rates of the pulse and of respiration, as well as the nervous 
phenomena (headache, vertigo, etc.), remain, or increase in severity; over the lungs 
bronchial rales are noted, in the heart blowing systolic murmurs, as well as occa- 
sionally over tho enlarged spleen ; the pulse is soft, dicrotic. The urine, excreted in 
larger amounts during the cold stage, becomes less in quantity during the hot stage; 
the increased amount of urea excreted may now reach its maximum. After the hot 
stage has lasted about double as long as the cold stage, the sweating stage sets in, 
with a powerful diaphoresis and a moist condition of the dry mucous membranes, 
w^th a continuous fall of temperature or with very slight interruption by slight rises 
(to normal or to subnormal ranges), and with decrease in the size of the spleen. 
The duration of the sweating stage varies, lasting usually several hours, so that the 
entire attack of malaria lasts, as a rule, from six to ten hours. In general little of 
importance can be determined for the diagnosis from the peculiarities in the course 
of these fever stages. 

lime of the Onset of the Fever. — The attacks of fever usually occur in 
the time between morning and midnight > they are rare during the time of 
sleep, therefore between nine o’clock in the evening and five o’clock in the 
morning. Such exceptional cases in which this occurs under some cir- 
cumstances may give rise to great diagnostic difficulties in that, as occurred 
in one of my cases, the morning and evening temperatures show normal 
conditions, whereas temperatures taken during the night exhibit regular 
attacks of fever. 
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Enlargement of the Spleen. — Besides the course of the fever, as a symp- 
tom of malaria second in importance, enlargement ■of the spleen is of sig- 
nificance in the diagnosis. The organ is almost constantly enlarged, the 
enlargement being easily demonstrated by percussion and palpation. Even 
during the prodromal period, but certainly in the cold and hot stages, the 
spleen enlarges, to return to its normal volume during the sweating stage 
and during the period of apyrexia. After frequent attacks, however, the 
increased size of the spleen remains, and the enlarged spleen compared to 



the splenic tumour in other infectious diseases is characterized by its ex- 
treme hardness. The liver may also be enlarged, in a long-lasting malarial 
infection it may assume very marked dimensions, and may remain chron- 
ically enlarged. 

Composition of the Urine. — Less constant is the action of the malarial toxines 
upon the kidneys. As interesting as the excretory conditions of individual constitu- 
ent parts of the urine are in a theoretical respect during the attacks of the fever 
and during the period of apyrexia, 1 nevertheless, they are neither constant nor 
pathognomonic, so that they play but a very subordinate part in the diagnosis of 
the disease. Especially worthy of mention is the fact that, similar to other infec- 
tious diseases, so also in malaria albumin is frequently found in the urine. The irri- 
tation of the kidney by the malarial poison is so marked in some instances that, 
besides albumin, especially immediately after the attacks, blood and casts are ex- 
creted; occasionally accompanied with pains in the renal regions. Glycosuria is also 
now and then noted in the course of the attacks. 

Skin. — A frequent appearance in malaria is the occurrence of herpes upon the 
face, rarely on other parts of the body. This may be of value in the diagnosis in so 
far «s no other infectious diseases, excepting pneumonia and, perhaps, cerebro-spinal 
meningitis, so frequently show an eruption of herpes as malaria. Roseola, purpura 
and urticaria are also noted, but very much less frequently, in patients affected 
with malarial fever. 

1 Regarding the details, compare my findings in “ Lehre vom Harn ” by Salkow- 
sld-Leube, p. 530. 
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Differential Diagnosis. — The diagnosis of a simple intermittent fever, 
with well-developed febrile attack and enlargement of the spleen, is easy 
and may be made with certainty, even without the proof of parasites in 
the blood; their determination, it is true, only giving the diagnosis abso- 
lute surety. We must now state in which direction difficulties may arise 
for the differential diagnosis. First, we must emphasize that the febrile 
conditions do not always show the well-developed type which has just been 
described. This is not only the case in persons who have suffered from 
malaria upon more than one occasion and in whom the later febrile attacks 
become less regular ( febris intermittens erratica), but, according to my 
experience, also in patients who are suffering from the first attack of ma- 
laria. Frequently it may take some time, occasionally a week or longer, 
in Buch cases, until the paroxysms of fever develop the typical text-book 
picture. The diagnosis of malaria cannot even be made with probabil- 
ity during the time of these irregular, varying febrile attacks ; but it must 
rather bo left undecided whether another infectious disease with enlarge- 
ment of the spleen, which may be demonstrable even in this Btage — typhoid, 
variola, etc. — or malaria is present. As soon as well-developed chills occur, 
and the time in which the characteristic skin phenomena take place in the 
acute exanthemata, therefore the first four days, has passed, the circle of 
diagnostic possibilities becomes smaller. Now the question to decide is 
usually whether we arc dealing with scpticopyoemia or with malarial inter- 
mittent fever. 

Septicopyemia. — But the diagnosis, even here, does not remain in the 
balance for a long time, as in the case of septicopyemia, although the 
fever paroxysms which arise during chills also alternate with afebrile 
periods, yet the latter, as a rule, do not represent complete apyrexia and the 
onset of the chill occurs more irregularly, i. e., does not adhere to certain 
days or even certain hours, as in the case of malaria; nor is the enlarge- 
ment of the spleen so marked and so constant in septicopyarniia as in 
malaria. Should inflammations of the joints, endocarditis, osteomyelitic 
and other metastatic phenomena take place which, it is true, may be absent 
from the picture of septic infection for quite a time, the confusion of this 
infection with malaria is no longer possible, especially as the trial admin- 
istration of quinine in intermittent fever will almost always break up the 
attack, whereas in scpticopyaamia the disease is not influenced by this drug. 
Naturally, in eases that are difficult of diagnosis the examination of the 
blood for malarial parasites should always be undertaken; the positive 
demonstration of the parasites always determines the diagnosis. The fol- 
lowing case observed by me some time ago will show the great difficulties 
of the differential diagnosis and the importance of the blood examinations. 

Case of Xalarla running an Irregular Course.— An engineer, aged nineteen, 
never Jiaving been sick previously, coming from a healthy family, was taken ill on 
October 31, 1801, with nausea, vomiting, severe headache and vertigo; at the same 
time fever occurred, ushered in by a chill and great thirst. The patient was unable 
to define a cause for the affection. 

Examination on November 2 showed a severe morbid picture. Evening fever 
105.4 s F., morning 101.4 s F.; absence of patellar tendon reflex; pains in the right 
elbow joint; normal conditions regarding lung and heart; pulse accelerated, soft 
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and regular; tongue coated; no membrane in the throat. Liver and spleen were not 
enlarged. The urine, free from albumin and sugar, showed a weak diazo reaction. 

November 8 . — Increase of the pains in the right elbow joint which also appears 
to be somewhat swollen. Repeated vomiting, three diarrhoeic stools. A probable 
diagnosis of acute rheumatic fever was made. Specific treatment unsuccessful. Tem- 
perature the same as on the previous da y. 

November 4 . — Spleen distinctly palpable , diarrlurio stool, diazo reaction marked . 
This naturally turned the diagnosis to enteric fever, but upon the following day this 
could be definitely dropped, as there appeared: 

November 6. — Well-developed herpes nasalis, and a spontaneous fall in the tem- f 
perature , to 08.2° F. Evenings, with chilliness (with a distinct chill), rise of tem- 
perature to 104° F.; no changes in the organs were demonstrable until then, only 
the right shoulder joint sensitive to pressure, alBO the femurs. Now cryptogenetic 
septioopytemia became probable. 

November 8. — After the tem])erature had remained at 104° F. on November 7 
for the entire day, it fell on the 8th to 100.4° F., rising again in the evening to 
105.8° F., to fall to 00.5° F. on the 0th. Joint and bone pains had then disappeared; 
with this the diagnosis of sepsis must be abandoned, especially as no sign of endo- 
carditis nor any other localization of a possible septic infection was present. 

November 11, 12. — The headache , recurred, but even now, besides the enlarge- 
ment of the spleen, no organic changes ,were noticeable. After a spontaneous fall 
of the temperature occurred on the lltli to 08.2° F., and a few hours afterward the 
fever again rose to 104.4° F., the question of an atypical malaria was taken into 
consideration. As the patient belonged to this absolutely malarial-free neighbour- 
hood, this assumption was improbable at the outset. In answer to the question re- 
garding his history, where the patient had been previously, he stated, only in the 
neighliouring city Ansbach ; after inquiring further and more exactly, it was shown 
that the patient had made a pilgrimage to Rome and only eight days prior to his 
present affection did he return to Ansbach and thence to Wiirztftirg. The examina- 
tion of the blood for malarial parasites which was now undertaken gave an indubi- 
tably positive result. 

This determined the diagnosis of malaria, in spite of stiffness of the muscles of 
the neck and slight spasms in the hand and the ophthalmoscopic examination (Pro- 
fessor Michel), which made it more than probable that a beginning tubercular men- 
ingitis was present. As soon as quinine was given in decided doses, two to three 
times daily, 0.5 gm., the temperature steadily and definitely returned to normal 
inside of four days and remained so for fourteen days. During this period of 
fourteen days of apyrexia the patient showed marked pallor, great lassitude, somno- 
lence and conspicuous weakness of memory. 

November 27. — In the midst of relatively good conditions headache appeared 
with chill and a rise of temperature to 104.4° "F., followed by decline to 99° F.; 
then again exacerbation of the fever on the same day, a rise (without chill) to 
100° F. with an ensuing fall to 100.8° F. Quinine now administered again produced 
an afebrile period lasting fourteen days. On December 19 again a recurrence of 
the fever set in for two days, then permanent apyrexia. Patient left the hospital 
on January 14, 1892, with a spleen which is still distinctly palpable. 

As may be seen from this clinical history, the examination of the blood for 
plasmodia made the diagnosis possible, which, on account of the atypical fever course 
which did not show a pure intermittent type, the marked pain in the bones, the 
plainly pronounced symptoms of meningeal irritation, would not have been looked 
upon by me formerly as due to malaria but probably erroneously as due to crypto- 
gepetic septicopyemia I But it must be mentioned that the examination of the 
blood only in the first febrile period revealed malarial parasites, not, however, 4n the 
time of the relapses. 

Tuberculosis, etc. — Confounding malaria with cases of tuberculosis that 
run their course with hectic, rhythmical, fever may be conceived, but can 
only occur in practice upon a very superficial examination. Begular 
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attacks of chills, rhythmic-fever paroxysms alternating with apyrexia are 
absent in uncomplicated cases of tuberculosis, and palpable enlargement, of 
the spleen, excepting rare cases, does not occur. Above all, however, the 
exact examination of the individual organs, especially of the lungs, the 
larynx, etc., is the surest method to avoid gross diagnostic errors in this 
respejpt. A certain similarity may exist between attacks of malaria and the 
febrile attacks occurring in cholelithiasis and abscess of the liver ; but by a 
careful examination lasting some little time these errors may be easily 
omitted. 

Varieties of Malarial Fever. — Malaria does not always run the typical course 
which has been described, showing the febrile attacks and enlargement of the spleen. 
But the organism rather reacts occasionally from the onset with a non- intermittent 
fever and with other irregularities in its course ( febris remit lens et oontinua), in 
other cases with an excessive development of the usual intermittent symptoms and of 
especially severe accompanying phenomena ( febris intermit tens perniciosa et 
oomitata ) . Frequently, finally, the infection with malaria does not show itself at 
all by fever symptoms, enlargement of the spleen, etc., but only by the occurrence 
of nervous phenomena , neuralgias, etc., showing a certain periodicity, the connec- 
tion of which with malaria can only be demonstrated by the fact that these phe- 
nomena occur in malarial districts alongside of the usual cases of intermittent fever 
and promptly disappear under quinine treatment (febris intermittens larvata) . We 
shall devote a short space to the description of the diagnosis of these forms of 
malaria. • 

Malaria Larvata. — To begin -with the last-mentioned malaria larvata, this showB 
itself most frequently, in the form of neuralgias. The supraorbital nerve is most 
frequently affected, less frequently the intercostal nerves, the sciatic nerve, etc. 
These neuralgic attacks due to malarial affection occur most frequently in the spring; 
according to my experience they show, similar to the fever paroxysms, quite a dis- 
tinct type of appearance, usually occurring wi(h great regularity certain hours of 
the day. This, however, by no means determines the malarial nature of the neural- 
gia, as neuralgias of other origin also occur intermittently. Not even the disappear- 
ance after the administration of quinine is an absolute proof of the malarial char- 
acter of the neuralgia, as quinine also occasionally shows an almost specific effect in 
other forms of neuralgia (although rarely very markedly). 

A case in my practice may illustrate this. The patient, living in a district 
entirely free from malaria, was attacked by a very stubborn form of supraorbital 
neuralgia. As the neuralgia recurred in distinct intervals, the spleen was enlarged 
and the patient during a long journey subjected herself to a malarial infection; a 
diagnosis of intermittens larvata was madq and quinine ordered. Apparently brill- 
iant success; but after a little while the quinine was no longer effective in com- 
bating the neuralgia. In her anxiety the patient went to a dentist; after the removal 
of a carious tooth the neuralgia disappeared spontaneously and never recurred! 

It is more important if enlargement of the spleen, chills and rise of temperature 
occur simultaneously with the neuralgia. Unfortunately, however, the latter symp- 
toms are by no means constant accompaniments of malarial neuralgia, so that, in a 
not small number of cases, it is true, the physician must content himself with a 
probable diagnosis. Usually the diagnosis of masked malaria is looked upon as 
correct if the doses of quinine that have be$n administered abort the malaria and 
the affected patient had previously exposed himself to a malarial infection. That 
this diagnostico-therapeutic method does not always show the most certain results, 
the history quoted above proves ; but in practice we must content ourselves with this 
method for the present, all the more as the result of the examination of the blood 
for parasites is negative as a rule in these masked malarial forms. 

The same diagnostic criteria which are determining for the diagnosis of masked 
malaria appearing as t neuralgia, are also necessary in those cases in which other 
disfases of the nervous system arise in an intermittent manner and may be brought 
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In conne&tipn with the malarial infection. An innumerable number of morbid con- 
ditions hasbeen described as masked malaria: Paralyses,, cramps, hysterical attacks, 
vaso-motor disturbances of all kinds (erythema, cutaneous (edema, dropsies of the 
joints), asthma, nervous dyspepsia, diarrhoea, etc. Whether we are justified in 
referring one half of pathology to this etiological basis, I cannot decide; but I 
should like to be peimittcd to doubt whether the great mass of these morbid condi- 
tions which are described as varieties of malaria are actually the result of a malarial 
infection, and I should like to advise that care be taken in making such a sweeping 
diagnosis. 1 have noted, beside? a neuralgia, although I have paid special attention 
to it, but veiy little of these masked forms of malaria in malarial districts. 

Pernicious Intermittent Xalarlal Fever. — The diagnosis of pernicious intermit- 
tent fever is identical with the diagnosis of the simple form and does not give rise 
to difficulties provided we remember that, in a conspicuously severe infection or in a 
very debilitated condition of the individual, certain symptoms occur in the morbid 
picture with pernicious intensity, or that severe local affections arise under the 
influence of the malarial toxine anf give rise to a fatal issue. Such severe phenom- 
ena are: Deep syncope during the fever paroxysms, coma, apoplectic and epileptic 
conditions, an icy coldness in the stage of chill, colliquative sweats in the third 
stage, cprdiac asthenia, severe collapse, intermittent pneumonias and pleurisy, etc. 
Some few of these symptoms, especially the severe cerebral phenomena, are undoubt- 
edly due to the changes of haemoglobin into melanin by the parasites and to the 
subsequent disturbance of function of the red blood corpuscles which are necessary 
to life, so common in these pernicious malarial forms. 

Bemittent Fever, Tropical Fever. — The remittent malarial forms can very easily 
be confounded with other affections. They only occur in severe malarial epidemics 
and are not common in the temperate zone. The remittent curve is especially char- 
acteristic of tropicat fever . As has already been remarked, the course of the fever 
is more protracted than the intermittens produced by the laige parasites; the defer- 
vescence of the fever is of but brief 'duration or incomplete, so that intermissions 
no longer occur but only remissions. The chill which is so characteristic of the 
simple forms of intermittent fever, is absent in tropical fever, as a rule, and also 
the enlargement of the spleen is not always pronounced. On the other hand, the 
general phenomena are the more severe: Unbearable headache, delirium, etc. The 
diagnosis of tropical fever may be made with certainty to-day, provided we succeed 
(which, of course, is not always the case) in finding the previously described, specific 
small parasites, the tropical rings, and, above all, the “ crescents ” which are said 
to belong alone to the tropical varieties of malaria in the blood of patients. 

Black-Water Fever. — In some cases of malaria of tropical and subtropical coun- 
tries fevers are noted running their course with severe nervous phenomena, jaundice, 
and, above all, with haemoglobin uria ( febris biliosa-hwmoglobinurira , black-water 
fever ) . It may be subject to discussion whether the wholesale destruction of the red 
blood corpuscles under such circumstances is brought about by the malarial infection 
itself, or whether it is the result of a quinine intoxication (R. Koch) if quinine had 
been administered to individuals whose power of resistance was debilitated by the 
tropical climate and by a previous malarial infection. In all cases, however, quinine 
plays the most important ^etiological rdle in the causation of hemoglobinuria. 

Malarial Cachexia. — Under the influence of long-continued attacks of malaria 
there develops in some individuals in malarial regions a severe cachexia which has 
been designated malarial cachexia. The patients suffer from the symptoms of severe 
ansemia : A waxy pale colour of the skin, dyspnoea, palpitation and dilatation of the 
heart, amende heart murmurs, oedema and hemorrhages. These latter, as well as 
intercurrent dyspepsias and diarrhoeas, make the condition worse and worse, so that 
such* persons finally succumb to general weakness or to tuberculosis, gangrene, 
amyloid degeneration of the organs, etc. The differentiation of this malarial cachexia 
from other forms of cachexia and amentia is done principally by the blood finding. 
This may be positive, i. e., there may be found parasitic forms capable of segmenta- 
tion, or crescents ; under other conditions it may be entirely negative. In such apes, 
by paying attention to the Aetiology and by the determination of a chronically 
enlarged spleen and liver which cannot be attributed to any other cause than to a 
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chronic malarial affection, wo shall be able at least to make a 
a cachexia due to a chronic malarial affection. 


probable ^tognoeie of 


INFLUENZA, LA GRIPPE 

On account of the pandemic of influenza which travelled over the world 
in the winter of 1889-90, this disease has again become the subject of 
universal interest. Upon the basis of my own experience I must desig- 
nate influenza as a contagious disease, a'fact which finds its confirmation 
in the biological qualities of the iiffluenza virus, and which must occa- 
sionally be taken into consideration in the diagnosis. >r 

m 

The specific cause of the infection is considered to be the baoillus influenzas, 
discovered by R . Pfeiffer, in 1891 , in the sputum of influenza patients ; it in very 
Email, not staining according to Gram, but may be easily stained with a diluted 
carbo-fuchsin solution, and it may be cultivated upon blood-containing agar, in this 
manner forming very small, not confluent colonies. The bacillus of influenza pos- 
sesses quite marked properties in producing inflammation and pu* formation, and in the 
human organism gives rise to purulent pneumonias, pleurisies, etc.; as a rule, the 
inflammatory-purulent affections occurring in the course of' influenza are* due to 
mixed infections with pneumococci and streptococci. Influenza bacilli, have often 
been found in the blood also. In a dried condition they rapidly perish, so that a 
transmission to great distances by means of tl&c air is not possible. 

Symptoms of Value in Diagnosis. — After an always very brief period 
of incubation (the maximum being from one to three days) and vague, 
frequently unnoticed, prodromal phenomena (muscular and arthritic pains 
and frequently also pains in the small of the back, lassitude, and debility), 
the affection begins with fever, setting in with chilliness or with a decided 
chill ; only in exceptional cases does the disease run its course without fever. 
The course of the fever is by no means typical ; the temperature is usually 
between 102° F. and 104° F., more rarely between 104° F. and 100° F.; 
the rise in temperature occurs abruptly, i. e., Touching its acme upon the 
first day, or it may rise step-like with morning remissions of about one to 
two degrees. The defervescence also occurs in various ways, sometimes by 
lysis, occasionally by crisis: In some cases, a few days after the fever has 
fallen, a rise in temperature of brief duration in the form of a sequel fever 
occurs. The duration of the febrile period averages about three to four 
days, but rarely over a week. 

Influenza is characterized in general as an infectious inflammation of 
the various organs, especially of the mucous membranes of the respiratory 
and of the . digestive tracts, with simultaneous toxic disturbance of the 
nervous system, thus causing at one time one group, at other times another, 
of morbid phenomena, most frequently catarrh of the upper parts of the 
respiratory tract, to become prominent and to give rise to great variations 
in the morbid picture in individual cases; hence, various forms of influ- 
enza have been differentiated: A (respiratory) catarrhal , a gastrointes- 
tinal and a nervous , form. The physician must be familiar with these chief 
forms of influenza, but he must especially ’ understand that there are also 
cases of influenza which run their course without catarrhal and inflammar 



086 INFECTIOUS DISEASES 

tory paenomena, in which the influenza toxine may either give rise to only 
a mild general disturbance in keeping with the fever (“pure influenza 
fever ”), or to a more marked irritation of the cerebrospinal nervous sys- 
tem (producing the previously mentioned nervous variety). 

General Morbid Pioture. — The general appearance of the patient usu- 
ally shows the picture of a mild, rarely that of a severe, affection. In the 
eyes a moist glance is noted, the conjunctivas are inflamed, the lids are 
occasionally oedematously swollen, the movement of the bulbi is sensitive; 
herpes is sometimes noted upon the cornea. Exanthems are not very fre- 
quent in general, according to my observations in about one sixth of the 
cases, showing themselves as erythema, roseola, urticaria and herpes. Com- 
paratively frequently (in about one third of the cases) angina of varying 
intensity occurs, also laryngitis, coryza and, above all, bronchitis (in over 
one half of all cases), with a wide dissemination of numerous relies and 
with an expectoration which, however, is by no means in keeping with 
this condition. This is sometimes accompanied with a conspicuous dysp- 
noea. Less frequent, aside from, the constant loss of appetite, are phe- 
nomena on the part of the digestive tract: Vomiting and diarrhoea, severe 
enteritis with muco-baemorrhagic dejecta, and eventually also peritonitis. 
The spleen, in the majority of cases, is not enlarged', but it would be 
wrong to consider that this condition -is at all characteristic of influenza; 
for an enlargement of the spleen could be noted in the .course of the affec- 
tion in about one sixth of the cases in my clinic, and a rapid diminution 
in the size of the organ during convalescence could be certainly demon- 
strated by means of palpation. In a- small percentage at the cases (not 
even ten per cent) albumin occurs in the urine, probably as a result of the 
action of the infectious products in the kidneys, which in some few cases, 
acting more vigorously, gives rise to nephritis, with the excretion of blood 
casts and epithelial casts in the urine; influenza bacilli were found in the 
kidneys, and glomerulo-nephritis, similar to the condition after scarlatina, 
was observed atgutopsies. The action of the infection upon the nervous 
system is especially marked in most cases, in the form of the almost never 
absent pains in the head, extremities and joints ; further, by vertigo, tin- 
nitus aurium, muses yolitantes, somnolence, or also by agrypnia, delirium, 
convulsions qpd.-manjacal attacks. The heart is also affected by the toxine 
of influenza, at one time the disturbances being of a nervous character, at 
other times the result of an intoxication of the heart muscle; tachycardia, 
bradycardia, arrhythmia, angina pectoris, and cardiac asthenia were ob- 
served. The latter most certainly is not due to the fever alone, as cases 
are noted in which, in spite of very marked fever, the cardiac activity 
remains intact, whereas systolic murmurs, etc., occur in other cases with 
alight fever. Especially patients affected by other chronic diseases are 
those, who perish under the influence of la grippe, due to^ncreasing cardiac 
weakness, most likely on account of their cardiac energy haying suffered 
from the underlying affection. Endocarditis, which may give rise to per- 
manent valve lesions, has also been noted. Numerous observations regard- 
ing arterial and venous thromboses in the coursa of influenza have been • 
reported, also haemorrhages from the most varied parts of the body (epi- 
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ataxia, metrorrhagia, intestinal haemorrhages, purpura, etc.), probably due 
to a toxic fatty degeneration of the walls of the vessels. 

Complications. — The usual picture of influenza just described is subject to many 
changes by the supervention of so-called complications . Especially are some organs 
affected in which not only the action of the influenza bacilli* but also (due to a 
mixed infection) the action of streptococci and pneumococci gives rise to severe dis- 
eased; according to the experiences of the last epidemic, the pulmonary complica- 
tions seem to be most marked. Pneumoniae are relatively frequent in the course 
of influenza (from 6 to 8 per cent with a mortality of about 20 per cent). Not 
infrequently do these arise in the form of the usual croupous pneumonia, with an 
initial chill and rusty sputum. In the majority of cases, however, it is a question 
of atypical pneumonia with moderate fever, small frequent pulse, dyspnoea, cyanosis, 
and severe general phenomena of a so-called “ typhoid ” character, with but slight 
clinical local phenomena on the part of the lungs (indistinct dulness, crepitant 
r&les, slightly rubiginous or non-hiemorrhagic, purulent sputum), which post mortem 
are in keeping with lobular, widely distributed areas of infiltration, most frequently 
in several lobes of the lung. After the experience gained in the last years, there 
can no longer be a doubt that the pulmonary inflammations observed in the course 
of influenza are of the most varied forms of pneumonia: Pure catarrhal pneumonia 
due to the specific influenza bacillus, streptococcus and pneumococcus pneumonias, 
but, above all, mixed infections involving co-operation- of the various generators of 
pneumonia. The differential diagnosis can only waver between the assumption of the 
above-described forms of pgeumonia and that of a miliary tuberculosis which may 
have occurred in connec^jpn with the disease (compare the diagnosis of the latter). 
In other eases, as noted T>y myself and others, abscess formation may develop in the 
lungs; the pus of the abscess showed pneumococci, streptococci, and staphylococci, 
and also the specific influenza bacilli, after an atonic pneumonia had previously 
affected the pulmonary tissue. To this a purulent pleurisy may be added, which 
was comparatively^ frequent in the laBt epidemic both due to pneumonia and as an 
independent sequelib of influenza. A second organ in which complicating purulent 4 
infections were comparatively often noted, is the ear. Ilere are found partly simple 
swellings of the mucous membrjpias of the tubes and of the tympanic cavity, partly 
exudations into the tympanic "cavity with subsequent perforation of the drum. 
Rarely does this otitis media run its course without pus formation. It is usual 
for the pus to collect in the middle ear in which, by means of bacteriological examina- 
tion, pure cultures df the streptococcus pyogenes or of pneumococci may be obtained. 
The inflammation may affect the bones and give rise to a purqfgnt sinus phlebitis 
and meningitis. 

Sequels. — The majority of the numerous sequelw observed in the lost influenza 
epidemic belong to the nervous system. These are especially, similar to what occurs 
in other infectious diseases, debilitating and paralytic coflditions, paralyses of the 
muscles of the eye, etc. ; further, cerebral affections (meningitis and especially enceph- 
alitis), diseases of the spinal cord (myelitis, tabes, etc.), neuritis (with muscular 
atrophies), neuralgias, psychoses, epilepsy, hysteria, etc., which all have been noted 
in connection with influenza and due to this cause. A part of these nervous affec- 
tions is undoubtedly due to the influenza bacilli and their toxines, the specific 
Pfeiffer bacilli upon several occasions having been found in the brain and spinal 
coMl But whether the entire large series of nervous disturbances and also whatever 
else (tuberculosis, diabetes, etc.) has been explained as a sequels of influenza and 
Is daily so explained, actually is in a genetic connection with influenza is question- 
able, all the more so as the diagnoses “ influenza ” are frequently superficial and of 
an uncertain nature* 

During He occurrence of an epidemic the diagnosis is very easy, espe- 
cially in cases in which a certain complex of the phenomena occurs simul- 
taneously: Catarrh of. the nose and bronchial tubes, accompanied with 
marked implication of the general condition, headache and pains in the 
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extremities,' etc. The diagnosis becomes more difficult when the usual accu- 
mulation of symptoms is absent and only nervous orgastric phenomena ap- 
pear. Certainly every one who iB at all strict with hiB diagnosis has had the 
same opinion as I have that, during an influenza epidemic, many diagnoses 
which were attributed to influenza rested upon a very weak foundation and 
even later, after the affection had run its course, remained questionable or 
were proven to be erroneous. The control of the diagnosis by bacterio- 
logical examination is, us need scarcely be mentioned, especially in a dis- 
ease like this which is of such short duration, occurring epidemically or 
pandemicall.v, only possible in the rarest cases in practice. 

Differential Diagnosis. — From a differentio-diagnostic standpoint there 
must be considered, principally, enteric fever, measles and scarlet fever, 
simple coryza, or bronchitis and miliary tuberculosis. A beginning attack 
of enteric fever can sometimes only be excluded after a few days, i. e., 
after the temperature has fallen, especially if influenza has set in with a 
step-like rise in temperature and with diarrhoea, roseola, and enlargement 
of the spleen. To think of enteric fever is all the more justified as epi- 
staxis is also not infrequent in influenza, and the initial nervous general 
symptoms are common to both affections. The diagnosis is usually set 
aright in such cases by the appearance of coryza and conjunctivitis which 
occur in influenza, as well as by the absence of a relative decrease in the 
pulse rate, which is characteristic of enteric fever. Influenza differs from 
simple coryza and bronchitis by the suddenness of its onset, its rapid coune 
and the intensity of its nervous disturbances, eventually by the enlarge- 
ment of the spleen and the appearance of eruptions. The differential diag- 
' nosis between measles and influenza may become very difficult. Con- 
junctivitis, laryngobronchitis, angina and frontal headache, etc., are com- 
mon to both affections ; the absolute diagnosis can only be made upon the 
fourth day, as a rule, if, after a fall in temperature, a new rise takes place 
and the eruption of the exanthem shows the presence of morbilli. In the 
first days, above all, the reddening of the mucous membranes of the palate 
and pharynx is to be noted, which in the prodromal stage of measles not 
infrequently appears as small patches and allows the swollen follicles to 
become prominent as minute nodules. Finally, also the question whether 
acute miliary tuberculosis or influenza is present must be seriously taken 
into consideration, especially when tubercular patients are affected by in- 
fluenza. Principally the observation of the prominence of conjunctivitis 
and coryza makes the diagnosis certain in such cases. It should also be 
mentioned that, when phthisical patients are affected by influenza, the 
tubercular process very frequently is unfavourably influenced and is 
brought to a more rapid development. 

TETANUS-LOCKJAW 

Tetanus is a genuine infectious disease, the causation of which is abso- 
lutely known to-day. This may be looked for in the tetanus bacillus dis- 
covered by Nicolaier in the dirt, and pure cultures of which were obtained 
by Kitasito, and the transmission of which upon animals results in an 
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inoculated tetanus. The latter is also successfully accom plishe d by inocu- 
lating the chemical toxines obtained from cultures of tetanus bacilli, By 
immunizing the animal first with a weakened and later with a gradually 
increasing toxic dose, it is possible to produce in animals an “ immunity 
to the poison,” i. e., to make them insusceptible to the injection of the 
tetanus toxine and great quantities of cultures of tetanus bacilli. 

Tetanus Bacillus. — The tetanus bacilli represent large and movable staffs pre- 
senting a “ button-like ” thickening at one end and spore formations. The bacillus 
is anaerobic, flourishing upon various culture media; the spores are found, as has 
been demonstrated, in the superficial layers of garden earth, in dung heaps, etc. In 
the internal organa of animals that have been inoculated with tetanus bacilli and that 
have perished under tonic convulsions, not only all gross pathological changes are 
abaent but, above all, also the bacilli themselves. It must be assumed, therefore, 
that the bacilli remain at the point of invasion and that from here, by extraordi- 
narily toxic products of metabolism, invade the body. 

The importation of tetanus bacilli into the body occurs, as a rule, by 
skin wounds (frequently small ones) becoming contaminated by earth, 
particles of brick, cement, dung, by dirty fingers, etc. Tetanus, therefore, 
must be designated in general as a disease of exquisite wound infection 
(tetanus traumaticus). The same as in the case of surgical erysipelas and 
in septicopyasmiu, there are also cases of tetanus in which the place of the 
invasion of the bacilli cannot be determined, the disease therefore appar- 
ently arising spontaneously ( cryptogcnetic , idiopathic, rheumatic tetanus). 
Perhaps the infection occurs by means of the mucous membrane of the res- 
piratory tract, in the secretion of which virulent tetanus bacilli have been 
found in rheumatic tetanus. 

The designation of these cryptogenetic forms of tetanus as “ rheumatic ” is jus- 
tified in so far as it has been determined for some time that atmospheric influences 
unquestionably have something to do with the production of the affection (probably 
a predisposing influence). Psychical factors, injuries to nerves, and marked cere- 
bral disturbances may also predispose to an outbreak, or at least increase the inten- 
sity, of the affection, in so far as the reaction of the nervous system to the tetanus 
toxine, which acts especially upon the central apparatus similar to strychnine, may 
on this account be more pronounced. Opportunity for infection, besides accidental 
skin wounds, is given by lesions occurring during the puerperal period ( puerperal 
tetanus) and, further, in the case of the new-born by the umbilical stump (teta- 
nus neonatorum ), etc. All these stiologieal conditions must be taken into consid- 
eration In the diagnosis of tetanus in the given case. 

Diagnostic Value of the Tetanus Baoilli. — The bacilli, as has already 
been stated, are never found in the internal parts of the bodies of inocu- 
lated animals and they are only occasionally met with post mortem at the 
point of infection; it is obvious, therefore, that the demonstration of the 
specific tetanus bacilli can only be utilized to a limited extent in the diag- 
nosis. As important, and as the* last resort determining, as the positive 
proof of tetanus bacilli in the secretion of wounds may be for the diagnosis, 
it is nevertheless positive, according to the above statement, that the clinical 
picture of the disease in some cases is sufficient to determine the diag- 
nosis. But this is also indirectly of decisive importance in the diagnosis 
of those caseB in which "the finding of the tetanus bacilli is possible, in so 
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far as only after the characteristic phenomena of the affection have oc- 
curred the physician is stimulated to look for tetanus bacilli. 

Diagnostic Symptoms. — The phenomenon which dominates the entire 
picture of tetanus are the tonic muscular spasms, which, beginning with 
slight, drawing pains and occasionally with stiffness of the muscles, soon 
increase to a frightful extent and may affect the greater part of the mus- 
cles of the body in succession. First the muscles of the jaw, the muscles of 
deglutition and of the tongue, then the muscles of the neck and of the body, 
and, finally, although more rarely, the muscles, of the extremities; espe- 
cially rarely do the cramps extend to the lower part of the arms and to 
the hands. Usually tetanus sets in with a spasm of the boneB of the jaw 
(trismus) and in some few cases, especially in the new-born, it remains 
confined to the muscles of deglutition. Due to the tension of the muscles 
of the face the whole expression changes and this in a highly marked man- 
ner (facies tetanica) : The corners of the mouth arc drawn downward and 
outward, the openings of the nose are widened, the palpebral fissure is nar- 
rowed, the forehead wrinkled, the borders of the masseter muscles stand 
out as stiff bands. This gives the expression a somewhat tense, rigid ap- 
pearance; under some conditions the face of the patient affected by tetanus 
shows the terrible picture of the “ risus sardonicus.” Due to the impos- 
sibility of separating the tightly closed jaw, the result of spasm of the 
masseter muscle, the speech becomes unintelligible, the taking of food 
(even sucking) difficult; it is absolutely impossible, finally, to administer 
nourishment if to the trismus is added a spasm of the muscles of deglu- 
tition. 

Especially characteristic is the position of the body caused by spasm 
of the extensors of the back (opisthotonus), the muscles of the abdomen 
are board-like in their tension, the head is drawn backward. Directly dan- 
gerous to life are the consequences of spasm of the muscles of respiration 
in that the patients show violent sensations of oppression, becoming cya- 
notic and finally choke; death by suffocation is threatened especially if the 
muscles of the larynx take part in the tetanic spasm and spastic closure of 
the glottis occurs. 

The spasms are usually tonic, continuous, only ceasing during sleep; 
in other cases intermissions occur also during the day, at least a relative 
cessation of the tension, which, however, rapidly gives place to new spasms 
(partly also clonic), as soon as only the slightest sensory irritation takes 
place. The reason for this may be looked for in the more marked irritabil- 
ity of the sensory nerves; however, this is not the case, according to the 
result of newer investigations, in that inoculation tetanus could also be pro- 
duced after cutting of the posterior roots. We must assume rather that 
the tetanus toxine possesses a specific affinity for the cells of the anterior 
horns and produces increased irritability in them. The tetanic contraction 
of the muscles gives rise to pains which may also be produced, ^Respectively 
increased, by pressure upon the tense muscles; but, on the other hand, the 
sensations of touch and of temperature appear diminished rather than in- 
creased; the mind usually remains clear up to the time of death. 

The temperature of the body shows a very varying course, occasionally 
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being normal, at other times, especially in the premortal -stage oi the dis- 
ease, markedly raised (even up to 111.2° F.) ; it is not possible up till now 
to give a satisfactory explanation of this. The pulse is usually small and, 
especially during the paroxysms, frequent; occasionally slowing of the 
pulse is also noted. Special attention has been paid to the excretion and 
composition of the urine in tetanus. ’ In general the patients void a sparse, 
highly concentrated urine which contains occasionally, probably due to the 
specific irritation of the medulla oblongata, albumin, rarely sugar. The 
excretion of urea occurs independently of the spasmodic attacks, and is not 
increased in amount (in keeping with the physiological fact that muscular 
activity does not go hand in hand with a more marked decomposition of 
albumin) ; neither is the excretion of creatinine and of phosphates increased. 
According to this, nothing positive is to be gained for the diagnosis by the 
chemical condition of the urine. On the other hand, the tetanus toxine 
appears to be excreted by the kidneys, as Bruschettini was successful in 
producing tetanus in animals into which he injected the urine of human 
beings affected by tetanus. The passage of urine may become very diffi- 
cult owing to' spasm of the sphincter, and for the same reason and espe- 
cially on account of spasm of the abdominal muscles, the excretion of faeces 
may become impossible. The secretion of sweat is usually permanently and 
markedly increased. 

Local Tetanus. — Whereas tetanus more or Fees involves the entire muscular 
structure in the majority of cases, there arc also cases in which only those muscles 
are affected by spasm that are in the neighbourhood of the point at which the 
toxine was introduced into the body, a fact which is in keeping with the spasms 
occurring in experimental inoculation tetanus. As a relatively frequent form of this 
44 local tetanus ” we observe 41 head tetanus ” This occurs after head injuries and 
is distinguished by spasmodic contractions of the muscles of the face on the side 
of the trauma, by paralysis of the facial nerve, by trismus and spasm of the mus- 
cles of deglutition. Unilateral affections of muscular groups of the body and extrem- 
ities, arising from the point of infection, have also been noticed, yes, in rare cases 
even a unilateral spasm of the muscles affecting one side of the body (hemitetanus) • 
The occurrence of local tetanus is explained with difficulty. Perhaps the tetanus 
toxine, as Stinzing has lately made probable, is carried to the spinal cord along the 
nerves which are adjacent to the point of infection, and there sets up an irritation at 
first only of those cells of the anterior horn which are nearest the point of entrance 
of the poison. In human beings, however, the toxine appears to diffuse rapidly so 
that, as a rule, not local but general tetanus is the result of an intoxication of the 
spinal column. 

Differential Diagnosis. — The tetanic spasms are so typical in tetanus 
that a dijferentio-diagnostic consideration is necessary only of those dis- 
eases in which well-developed spasms are also noted. 

Meningitis. — The confusion of tetanus with spinal meningitis and cere • 
bro-spinal meningitis is possible as the rigidity of the muscles of the back 
of the neck and the spasmodic contraction of the extensor muscles of the 
back, etc., which are accompanied with pains, are common to both affec- 
tions. However, the diagnosis will not remain long in the balance — in 
favour of tetanus, in contrast to meningitis, are the absence of fever, the 
prominence of trismus, and the greatly increased reflex irritability, the 
absence of hyperesthesia, of paralyses and of cutaneous eruptions. If it 
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be a question of the cerebro-apinal form of meningitis, it is difficult to 
confuse the two affections, in that headache, vomiting, paralysis of the mus- 
cles of the face and eyes (in so-called “head tetanus,” as a rule, also a 
paralysis of the facial nerve would occur on the side of the lesion), invol- 
untary evacuation of faces and urine, inequality of the pupils, disturbance 
of consciousness, and, finally, the characteristic ophthalmoscopic findings, 
are directly in favour of meningitis. 

Muscular Rheumatism. — A confusion of tetanus with rheumatism of 
the muscles of the necle and hack is scarcely possible. The absence of in- 
creased cutaneous reflexes, of trismus, of facies tctanica, of cyanosis, and 
of the more marked secretion of sweat ; further, the exquisite painfulness 
of movements in muscular rheumatism, the limitation of the affection to 
some few muscles, which is but extremely rare in tetanus, etc., guard 
against errors in diagnosis. Besides, the stiff attitude of the neck and 
back in muscular rheumatism is forced by tlic pains which every movement 
produces, and is not caused by spasm. 

Hysterioal Spasm. — More readily, may a hysterical spasmodic condition 
at first sight resemble tetanus. Upon closer investigation, however, a 
diagnostic error can be easily avoided. In tetanus muscle after muscle is 
affected by spasm, the spasmodic contractions of the extensors developing 
in a uniform succession almost conforming to a law; in hysteria, on the 
other hand, a certain irregularity, a polymorphic condition, appears in the 
morbid picture, something explosive in the appearance of the spasms, and 
certain nervous symptoms are intermingled with the spasms: Sobbing, 
singultus, etc., which are foreign to tetanus. But, above all, psychical 
phenomena do not occur in the latter condition, whereas in hysteria there 
is always a more or less altered psychical condition which is susceptible to 
suggestion. Further, fever and accelerated pulse are absent in the case 
of hysteria, whereas the former 'may be absent in tetanus, but in other eases 
reaches the highest grades. Disturbances of sensibility are nearly always 
well pronounced in severe hysteria; they are but scarcely indicated in 
tetanus. It is not necessary to enter into further differential points; any 
one who has had the slightest experience in the observation of the morbid 
picture of hysteria will note slight signs here and there which this picture 
possesses, and will rarely confuse it, or if at all but for a very brief period, 
with the typical severe morbid picture of tetanus. 

Spasm of the Muscles of Mastication — Trismus. — The same is true of 
the rare substantive affection known as tonic spasm of the muscle of mas- 
tication. It is true, trismus is occasionally prominent in tetanus, but 
other muscles are always affected at the same time, especially the muscles 
of the neck and face and the muscles of deglutition. 

Stiyohnine Poisoning. — Of practical importance is the differentiation 
between infectious and toxic tetanus, especially that due to strychnine 
poisoning. Primarily the aetiology is important; farther on, certain dif- 
ferences in individual phases of the affection. In favour of strychnine 
poisoning are in general the prominence of .spasms in the extremities, 
especially also in the hands, the greater distinctness of the intermissions, 
the unquestioned dependence of the spasm upon an increase of the reflex 
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irritability from the onset, and, finally, the brief duration, persisting usu- 
ally not longer than a few hours, of the severe phenomena, whereas in- 
fectious tetanus frequently lasts for a week, on an average from five to 
ten days, before the fatal termination occurs. As the tetanus toxine, as 
has been positively proven by experiment, circulates in the blood of tetanus 
patients, this fact may be utilized in questionable cases of tetanus, accord- 
ing to the process of Kartuli. A small quantity of blood is drawn from 
the patient, great care being taken to obtain it as sterile as possible. From 
the serum white mice receive from 0.3 to 1.0 cc. by intraperitoneal injec- 
tion. If tetanus occurs in these animals in from twenly-four to forty-eight 
hours after the injection, the diagnosis of infectious tetanus in the human 
being may be considered as determined. 

Occasionally the spasms of deglutition are more markedly developed in 
tetanus patients ; then the question may arise whether we are dealing with 
tetanus or hydrophobia. The differentiation of the latter from tetanus, 
however, does not show any real difficulty, as will be seen from the follow- 
ing description of rabies. 

HYDROPHOBIA, RABIES, LYSSA HUMANA 

Hydrophobia is also unquestionably a genuine infectious disease, its specific 
micro-organisms having probably been discovered recently by Bruscliettini, who has 
found a bacillus which was susceptible of cultivation and inoculation. This disease 
never occurs spontaneously, is not transmissible from person to person but only by 
the bite of rabid animals (of dogs, oats, wolves, foxes, more rarely from herbivo- 
rous animals — cattle, etc.), or that the blood or saliva of a rabid animal in which 
the toxine is contained in large amounts, is brought in contact with a wound of an 
individual. The lyssa toxine is found especially, according to Pasteur’s investiga- 
tions, also in the central nervous system of the infected animal, a fact which gave 
rise to the celebrated Pasteur method of preventive inoculation against hydro- 
phobia with emulsions of the medulla of animals that had died of hydrophobia. 
Whether hydrophobia occurs after an infection with the lyssa toxine, depends upon 
the individual predisposition of the infected individual; further, upon the circum- 
stance whether the poison has directly entered the wound or has become attached 
to the clothes, etc. The affection is characterized by a long period of incubation 
(averaging seventy days, in rare cases even a year or more). 

CUnloal Picture. — The diagnosis must always take. these etiological points into 
account, and -must not only consider the so very characteristic morbid picture . As 
a rule, the onset of the affection is noted by pain and swelling at the point of lesion, 
and drawing pains or parepsthesia, by arthritic pains, lassitude, eventually by fre- 
quent Bneezing (provided the affection is due to a bite in the face), and, occasion- 
ally, by mild fever; at the same time there is general unrest and fear of the occur- 
rence of the disease. Soon afterward (one to three days) the hydrophobic or con- 
vulswe stage sets in, with spasms of inspiration and deglutition . As soon as the 
patient makes an effort to swallow fluids or solids, a deglutition or inspiratory 
spasm of brief duration occurs, with a marked sinking of the diaphragm and a high 
grade of dyspneea. At the same time a deathly fear is noted in the features of the 
unfortunate patients; they throw the head and shoulders back until an expiration 
produces a relaxation of the spasm. The experience that the latter condition occurs 
with every effort to drink, gives rise to the “water fear,” causes the patient to 
avoid swallowing the saliva and forces him to expectorate it in brief intervals. 
Later the mere appearance of a glass, of any shining object, a breath of air, bright 
light, touching the skin, breathing upon the skin, etc., are sufficient to produce 
reflea spasms. Besides the inspiratory and deglutition spasms, tonic contractions of 
the muscles of the back and chronic spasms in various parts of the body occur also. 



904 


INFECTIOUS DISEASES 


This ia supervened, finally, by characteristic signs of morbid psychical emdtatkm: 
Delirium, hallucination, and actual attacks of fury, in which the patients struggle 
with their hands and feet, attempt to injure those standing around and with this 
display snapping, biting movements. In these attacks, which may last for half an 
hour or longer, death may occur from suffocation; usually however the patient col- 
lapses in the course of a few days and death occurs under the picture of general 
exhaustion and paralysis. The temperature , especially towards the end, is raised, the 
pulse is small and irregular; the urine contains albumin, and frequently sugar 
(which is important on account of the relation that hydrophobia bears to the nerv- 
ous system, especially to the medulla oblongata). 

Differential Diagnosis. — If this typical clinical picture is borfie in nlind and if 
the history of the case is known, the diagnosis presents no difficulties. In a dif- 
ferentio-diagnoslic respect only tetanus is to be considered in which spasms of the 
muscles of deglutition occur also, whereas, on the other hand, opisthotonus and other 
tetanus symptoms may also be present in the course of hydrophobia. The prominence 
of the spasms of the muscles of deglutition and respiration, varying with intermis- 
sions in which the spasm is entirely absent, as well as the conspicuous presence of 
psychical phenomena in hydrophobia, quite apart from the etiology of the individual 
case which, os a rule, is clear, permit us to differentiate between rabies and tetanus 
without much hesitation. In a questionable case the examination of the blood for. 
the presence of the tetanus poison, as previously mentioned, will show whether teta- 
nus is present or not. If a person is bitten by an animal in which hydrophobia is 
suspected to exist, it is very questionable, as has already been indicated, even if the 
presence of hydrophobia be later demonstrated in the animal, whether the affected 
person will develop hydrophobia at all. But as rabies, as is well known, is an affec- 
tion which, prior to the introduction to the Pasteur immunization method, showed 
an almost absolutely lethal prognosis, it is self-evident that the affected individual, 
expecting the outbreak of the disease, will be in mortal fear, and that, if it should 
occur in people with an easily irritated nervous system, a condition of most marked 
psychical excitation, accompanied with hysterical spasms, may arise, which may 
closely resemble an attack of hydrophobia (lyssophobta) . The long duration of such 
periods of fear and spasms, the observation that no rise in temperature occurs for 
weeks, and that the expected dangerous collapse does not take place, further, the per- 
ception that these hydrophoboid symptoms are intermingled with true hysterical 
phenomena and that the entire clinical picture shows marked exaggeration, etc., 
will prevent confusing a pseudo lyssa with true hydrophobia. 

In those rare cases of atypical hydrophobia (terminating in death) in which, 
for example, the increased reflex irritability, the fear of water, etc., are absent, the 
diagnosis of hydrophobia can only be made by a certain determination of the 
ntiology. 


ANTHRAX 

Similar to hydrophobia, anthrax is also an infectious disease which 
is transmitted from animal to man (“ Zoonose”). The specific virus of 
anthrax has been known for a long time (since 1849), discovered by Pol- 
lender and Brauell, being a variety of bacillus the nature of which for 
the last thirty years has been the subject of exact studies by the most 
various investigators. The determination and the culture of the bacillus 
of anthrax and the observation of its properties of life have been' the cor- 
ner-stone of the modern developments of the doctrine regarding the in- 
fectious diseases I The proof of the presence of the anthrax bacillus has 
gained an eminently diagnostic significance and, as we shall see later, has 
been the means of the discovery that certain mysterious affections which 
until then had been incorrectly explained, are in connection with anthrax 
and are caused by the toxine of the latter. 
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Aathfax BacillL— The bacilli of anthrax are large, dear, immotile rath, epy 
susceptible to Unction, also according to Gram*, they divide at a higher temperature 
and grow out into mycelium which may accumulate into bundles. In tip centre of 
the rods, or outgrowths, the dear-shining spores develop 5 this, however, only occurs 
at a higher temperature, i. e., not under 25° 0. and best at 37° C., but only under a 
plentiful supply of oxygen . This last circumstance explains the fact that in the 
living animal body and in the corpse the bacilli of anthrax will not produce spores. 
Whereas the bacilli are very easily influenced by external circumstances, especially 
by drying, the spores, on the other hand, show themselves to be capable of long exist- 
ence; the influence of sunlight, however, cannot be withstood by the spores. The 
micro-organism giving rise to anthrax accordingly thrives especially saprophytically, 
i. e., outside of the organism, but it is only facultatively saprophytic, in that, finding 
its way into the living organism, it becomes exceedingly dangerous as a parasite and 
gives rise to a high grade of pathogenic, infectious action. It may enter the organ- 
ism by the most various routes and, according to its method of invasion, produce 
different clinical pictures. The poison finding its way into wounds of the skin shows 
the most frequent picture of the affection, wound anthrax', by the importation of 
anthrax spores with nourishment by way of the digestive tract intestinal anthrax is 
developed, “ mycosis intestinalis ” ; Anally, by inhalation of dust from wool, etc., con- 
taining the spores, pulmonary anthrax occurs, giving rise to pneumonic phenomena 
and a severe septic general infection. The way and method by which the toxine of 
anthrax, after having gained access to the susceptible organism, displays its action 
is, generally, that the bacilli, respectively the bacilli that germinated from the spores, 
multiply enormously and are distributed in the body by the blood and lymph streams, 
thus, as truly septictBmic noxa, overwhelm the entire organism. 

The marked infectious action of the anthrax bacilli unquestionably depends upon 
a chemical poison produced by the metabolism of the bacilli, the nature of which, 
however, has as yet not been definitely determined. 

JEtlology. — Certain atiological conditions must constantly be taken into con- 
sideration in the diagnosis of anthrax. The transmission of the poison to man 
almost always results from the fact that the affected person has come in contact with 
living animals effected by anthrax (cattle, sheep, horses, goats, pigs, etc.), or with 
substances which originate from animals affected by anthrax. Therefore, certain 
individuals whose occupations cause them to come in contact with living or dead ani- 
mals or their skins are especially predisposed, such as hostlers, herdsmen, farmers, 
dealers in skins, tanners, hat makers, furriers, etc. Insects that have been feeding 
on animals suffering from anthrax may also transmit the poison to man. ' The cases 
in which contagion takes place from person to person are very rare, but I have had 
an opportunity of seeing such an undoubted instance. The time from the invasion 
of the toxine of anthrax to the development of the morbid phenomena is usually very 
short; in general the period of incubation is but a few days (averaging about three 
days), rarely a week and more. 

The diagnosis is certain only in those cases in which it is possible to 
demonstrate the bacilli in the affected organism. This proof, however, will 
not always succeed intra vitatn, and especially not in csbcs of internal an- 
thrax, as the circulating blood does not always contain anthrax bacilli. 
We are impelled to make a bacteriological investigation only by some dis- 
tinct morbid phenomena, the knowledge of which is necessary, therefore, 
to set us upon the right track in making a diagnosis in the individual case. 
The symptoms are either uniformly developed in all severer cases of an- 
thrax, or they may vary greatly in individual cases, according to the par- 
ticular variety of anthrax which has appeared. 

General symptoms of anthrax, i. e., of the infection, are: Fever (event- 
ually also bring absent), with increased phlse frequency, pains in the ex- 
tremities, enlargement of the spleen and liver, cerebral confusion, collapse,' 
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increasing cyanosis and dyspnoea, haemorrhages from the most varied parts 
of the body, especially from the gums upon which suggilations form (in 
my cases these were particularly dark-blue, pock-like Bwellings), inflam- 
mation of internal organs (also endocarditis in which anthrax bacilli could 
be found in the valves). In the main, therefore, the signs of a severe in- 
fection of a septicaemic nature arc pronounced. 

£oeal Symptoms — Wound Anthrax. — If the bacillus flnds it way into 
the organism through wounds of the skin, there will be, at the point of 
invasion, pain, reddening and infiltration of the skin; in the centre of 
the papulous, itching elevation of the skin a vesicle will form, which is 
filled with a serohaemorrhagic fluid, bursts and changes into a brownish-red 
gangrenous mass ( pustula maligna). The skin of the surrounding areas 
swells more markedly, becomes bluish-red by infiltration, and hard, and 
eventually at the periphery shows a circle of small vesicles the size of a 
millet-seed. In contrast to the usual carbuncle, the infiltration in anthrax 
is not very painful but rapidly increases in circumference, showing oedema, 
inflammation of the lymph vessek and painful enlargement of the lymph 
glands; simultaneously the gangrenous scab in the centre also increases 
markedly in size. 

Anthrax (Edema. — In some cases the development of the cutaneous 
oedema is more marked than that of the carbuncle. The oedema does not 
then limit itself to the originally infected area and its surroundings, but 
occurs all over the body, especially around the eyes, showing a pale-red, 
yellowish swelling. In the anthrax tumour, in the cloudy, gelatinous fluid 
of the oedema and in the contents of the vesicle, more or less bacilli may 
be found. 

Intestinal Anthrax — Pulmonary Anthrax. — The picture of intestinal 
anthrax differs I Diarrhoea, eventually of a hajmorrhagic nature, vomit- 
ing, tympanites and painfulncss upon pressure of the abdomen, cyanosis, 
dyspnoea, fever and collapse characterize this unusual fulminant form of 
anthrax. The infection in this case may have originated by means of 
food (primary intestinal anthrax) or from another area of invasion, an- 
thrax bacilli, etc., may have found their way info the tissues of the intes- 
tines (secondary intestinal anthrax). 

If the infection occurs in the tissue of the respiratory organs, anthrax 
runB its course by developing inflammation of the bronchi, pneumonic infil- 
tration of the lungs, pleurisy and severe general phenomena ( pulmonary 
anthrax). 

Differential Diagnosis. — The diagnosis of anthrax and of its various 
forms is easy as soon as external phenomena of anthrax, which is usually 
the case, are well developed alone or with symptoms on the part of 
the internal organs. The appearance of a carbuncle or of inflammatory 
oedema with redness and gangrene of the skin and the formation of ves- 
icles under all circumstances invites the examination of the fluid of the 
gangrenous parts or of the contents of the pustules for anthrax bacilli, 
especially if the history, the occupation of the patient, etc., make it at all * 
possible or likely that an infection of anthrax may have occurred. Much 
more difficult is the diagnosis of pure internal anthrax. Bloody diarrhoea 
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is bo frequently noticed from the most various causes that only exception* 1 * 
ally it occurs to the physician to search for anthrax bacilli, all the more as 
intestinal anthrax is a very rare affection. Nevertheless, the circumstance 
that in anthrax intestinalis dyspnoea and cyanosis appear rapidly, and event- 
ually enlargement of the liver and spleen is demonstrable, may give us 
the correct clew ; further, simultaneous epistaxis, haematuria, petechiae and 
suggilations of the gums — phenomena which I have seen upon several oc- 
casions in internal anthrax and which closely resemble the picture of 
morbus maculosus Werlhofii — are certainly suspicious. More necessary 
does the examination of the blood become, which, it is true, does not 
always result positively even rf anthrax be present, if the aetiology of the 
individual case directly shows infection with anthrax, if, for instance, it 
can be determined that the patient in question has taken food in a raw 
condition, or perhaps also water from a notorious anthrax district, shortly 
before he was taken sick, or if, during the time of summer, meat which 
was taken from an animal affected with anthrax and exposed to the air, 
has been eaten in an uncooked condition, and in this manner spores found 
their way into the stomach and intestine in which they could continue to 
develop. In general, the infection by anthrax evidently does not easily 
arise from the digestive tract, as it is very difficult to produce anthrax 
artificially in susceptible animals by feeding with spores or anthrax 
bacilli. As in the diagnosis of intestinal anthrax, the observation of the 
aetiology is also the most important clement in pulmonary anthrax which 
is even more difficult to diagnosticate. If a pneumonia takes place in per- 
sons whose occupation consists in the sorting of rags, in the picking of 
sheeps’ wool, in removing hairs from skins, or working in horse-hair, etc., 
and, therefore, involves the inhalation of animal dust, the inhalation of 
anthrax toxine should be thought of as a cause of the severe pneumonia 
arising with enlargement of the spleen, prostration, headache, vertigo, and 
chill; and in all cases the blood should be examined for the presence of 
anthrax bacilli. If we succeed in finding bacilli, the diagnosis of pul- 
monary anthrax (“rag-pickers’ disease”) becomes certain. In these cases 
• the infection is due to the inhalation of anthrax spores, which cling to the 
pulmonary tissue and develop into bacilli, then find their way into the 
lymph channels and bronchial glands, thence to be distributed through 
the body by means of the blood stream and to produce a general septicaemic 
infection. 


GLANDERS— MALLEUS HUMIDUS 

Baolllus of Glanders. — The bacillus of glanders was discovered much later than 
that of anthrax, by LOffler and Schtttz, in 1882, in the form of small, immovable 
'rods, which are similar to the tubercle bacillus but smaller and shorter; they are 
stained with difficulty, not according to Gr&m. They are cultivated only in higher 
temperature upon agar, in blood serum and especially upon potatoes, and here in the 
shape of a yellowish-red sod. Inoculation upon animals (horses, donkeys, cats, 
guinea-pigs and field mice) at first causes only a local reaction, followed only after 
weeks by a general action. The former manifests itself in the shape of nodule-like 
new formations (similar to tubercular nodules) which show great tendency to break 
up and lead to cheesy degeneration, forming ulcers with an infiltrated base and 
hard edges; with this the lymph glands enlarge. The bacilli perish in the uleer 
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formation, they are found with difficulty, therefore, or not at all in the pue of the 
ulcer. The invasion of the glanders bacillus in the human organism occurs through 
small wounds of the skin or mucous membranes, also, as 'it appears, with an intact 
surface by taking up the toxhe from animals affected by glanders into the conjunc- 
tive and mueotti membranes of the nose and mouth in persons that frequently 
come in contact with horses: Coachmen, farmers, soldiers, horse butchers, etc. It 
appears that infection may also occur by way of the respiratory tract and that 
contagion may take place from person to person. 

. Diagnostic Symptoms. — After a period of incubation lasting from four to live 
days, glanderous nodules and ulcers appear at the area of invasion, which show no 
tendency to heal and present the appearance previously described. The surround- 
ing parts become affected with inflammatory oedema and lymphangitis. As a rule, 
however not always, the nasal cavity is the place which primarily shows the erup- 
tion of glanders, in which case torpid ulcers arise upon the nasal septum and upon 
the mucous membranes of the muscles* with a very fluid, purulent or bloody, occa- 
sionally also a foul-smelling, secretion. At the same time the external nose increases 
in size and becomes red, with band-like enlargement of the lymph channels and 
swelling of the neighbouring lymph glands. A further development of the process 
causes ulcerations in the mucous membrane of the mouth and of the pharynx, infil- 
trations in the larynx, in the bronchi and lungs, accompanied with hoarseness, cough, 
and expectoration, but rarely affecting Vhe, liver, spleen and other organs. As a rule, 
but later, in acute glanders at once, by means of the gradual increase of the process 
in the body, symptoms of general infection become manifest: Lassitude, headache, 
delirium, somnolence, pains in the muscles and joints, fever with chills, dyspepsia, 
swelling of the joints (due to a purulent effusion),* pustules upon the skin, and 
abscesses, and the characteristic affection of the testicle which occurs in inoculated 
animals is also found in man. 

Differential Diagnosis. — The course of the affection is sometimes acute, lasting 
/ from two to three weeks, at other times chronic, lasting from a quarter of a year 
‘to a year and longer; in the latter case the ulcers of glanders may be easily confused 
with tubercular and syphilitic ulcers. We are able to assume with a certain degree 
of probability the existence of glanders, as against tuberculosis, if a more marked 
"reaction is present in the neighbourhood of the ulcers; if erythemata and numerous 
# pustules or abscesses of the skin develop, and the proof of a primary tuberculosis in 
the lungs or in the urogenital system is negative in spite of repeated examinations of 
the urine and sputum for tubercle bacilli. The ulcers of glanders may also be differ- 
entiated with difficulty from syphilitic ulcers. Here principally the multiformity of 
the morbid phenomena and the simultaneous presence of bone affections show the 
syphilitic nature of the disease; the appearance of wide-spread band-like inflamma- 
tions of the lymphatic vessels and the severe implication of the general organism, on 
the other hand, point to an affection by glanders. A certain basis , however, is only 
obtained for the diagnosis by taking into consideration the history and, finally, the 
bacteriological examination which, at least in the majority of oases, will clear the 
situation in that, in the morbidly changed tissues, glanders bacilli are found which 
may be cultivated and, when inoculated into animals, especially into guinea-pigs, 
give rise to the disease. At the same time cheesy nodes and ulcers form at the place 
of inoculation, also nodules in the spleen and lungB, and, what is especially conspicu- 
ous, soon after the inoculation inflammation and caseation of the testicles. 


TRICHINOSIS 

# 

Trichinosis naturally no longer belongs in the group of infectious dis- 
eases, but is best treated of in connection with the previously described 
zoonosis. 

lEode of Infection. — If a healthy person partakes of meat trichina, 

especially the meat of the domestie pig and of the wild pig In a raw or half-raw con- 
dition, ttie mode of infection. ie that the trichina contained in the meat (the late* 
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thul trichina vary la sine according to sex, the females being from S to 4 sol, the 
make about 1.5 mm. in length) by a dissolution of the muscle librae (and eventually 
of the capsules) become free in the stomach. The trichina which have become free 
develop in the upper parts of the intestine in the course of a few days into sexually 
mature animals, “ intestinal trichina,” mate, and in the course of a week after their 
introduction into the stomach bring forth living young. According to the newest 
investigations of Askanazy, this occurs to a great extent inside of the fat— «n« l 
mucous membrane, in which the mature females have found safe lodgment, and 
only to a small extent in the lumen of the intestine. Those young trichina which 
have been born in the intestinal wall, especially in the lymph spaces, wander from 
there, at first by means of the lymph channels, to the muscles. Having readied this 
place, they increase in size (they are then about 1 mm. long) in the course of a 
further two weeks, roll themselves up and embed in a fine granular mass. Only after 
some time does a deposition of calcium salts occur in the capsule. The male tri- 
china, and probably also the female trichina which have deposited their young in 
the lumen of the intestine, find exit with the dejecta. 

The time from the entrance of the trichina into the intestine until the migra- 
tion of the young trichina occurs into the muscles and their encapsulation in the 
latter, embraces the complex of phenomena which is called " trichinosis." . 

The knowledge of the existence of a disease due to trichina in man. 
we owe to Zenker, who, in the beginning of the year 1860, noticed, at the 
autopsy of a girl, numerous freshly immigrated, youthful trichinae in the 
muscles, and numerous sexually ripe trichinae in the intestine, the affec- 
tion having run its course with severe muscular symptoms and markedly 
disseminated oedema. Zenker proved at the same time that the importa- 
tion of trichinae in this case was due to pork containing trichinae. 

Morbid Picture. — The symptoms of the disease which point to the ex-* , 
istence of trichinosis and which permit the diagnosis to be made, are the 
following: Primarily there are phenomena on the part of the digestive^ 
organs, which greatly vary in intensity, such as a sensation of fulness, 
nausea, loss of appetite, vomiting and diarrhoea; in other cases' there is 
scarcely an indication of these symptoms, at least not in the first few days. 

In the course of the first week, however, TaTely later, marked attacks 
of fever occur (up to 104° and over), increased diarrhoea and collapae- 
like conditions, and, what is most important, great lassitude and painful- 
ness of the muscles. The latter increase in size and, on account of the 
acute myositis producing a condition of irritation, various contractures 
and disturbances of the movability of the musculature arise. In the latter 
respect there must be particularly emphasized: The painful and difficult 
movement of the bulbi, mydriasis, weakness of the muscles of the larynx, 
dyspnoea as a result of the affection of the muscles of respiration (espe- 
cially of the diaphragm) ; further, difficulties of chewing and swallowing, 
occasionally accompanied with trismus. The electric irritability of the 
muscles is occasionally diminished; the patella tendon reflex was tem- 
porarily noted to be absent in some cases. Of symptoms belonging espe- 
cially to the nervous system, neuralgia has frequently been noted (neuralgia 
coeliaca), also delirium, hypersesthesia and anesthesia of the^skin, and, 
occasionally, exanthema: Urticaria, herpes, petechias. 

More important than the last-named phenomena, besides the muscular 
pains, is the almost never missing cutaneous oedema. The inflammatory 
oedema of the eyelids and face is supposed to be especially characteristic; 
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it usually disappears rapidly, whereas the oedema occurring later on in 
the lower extremities is less transitory. According to my experience in 
polymyositis infectiosa, this oedema may partly be due to venous throm- 
boses. Plentiful sweats have also been noted by all observers as conspicu- 
ous symptoms in the clinical picture of trichinosis ; they occur early and 
last through the entire course of the affection; their genesis is not clear. 
The blood of patients affected by trichinae shows, as it seems, a constant 
increase of the leucocytes, especially of the eosinophiles (Brown, and oth- 
ers), which may be of use in the diagnosis. The changes in the urine ob- 
served by some have attained no diagnostic importance; in severe cases 
albuminuria has been noted, which was independent of the fever. The 
almost constantly present bronchitis is more important in a diagnostic re- 
spect. The secretion is expectorated with difficulty, on account of the 
insufficiency of the expiratory muscles; its accumulation favours the devel- 
opment of catarrhal pneumonia. 

Differential Diagnosis. — The diagnosis of trichinosis is only easy pro- 
vided a case occurs at the time of an epidemic. But if we have to do with 
the diagnosis of an individual affection or with the first cases of an en- 
demic, the diagnostic difficulties will be manifold. The onset of the disease 
may resemble un acute attack of gastroenteritis; in fact, in this stage 
the diagnosis cannot be made. Only from the end of the first week on 
is the morbid picture such that it is susceptible of diagnosis, as now mus- 
cular pains and adema occur. The latter are certainly diagnostically im- 
portant if the eyelids and the face arc affected in the first place and if 
nephritis, circulatory disturbances leading to general stasis, or cachexia 
of a marked grade can be excluded. Usually the affections mentioned give 
rise to marked excretion of albumin in the urine, whereas trichinosis only 
exceptionally causes albuminuria. Frequent examination of the urine, 
therefore, is necessary under all circumstances. 

The pains and swelling in the course of the muscles, besides the oedema, 
point directly to a local affection of the muscles, and to a widely dis- 
tributed one at that, so that diseases implicating only some muscles, there- 
fore the usual forms of myositis, muscular rheumatism, etc., need not 
bo considered, and the differential diagnosis really only lies between *n- 
fectious polymyositis and trichinosis. A differentiation, according to the 
experience of myself and others, is not easily possible by reason of the 
morbid picture, as all symptoms of one affection occur also in the other. 
Only the prominence of the gastro-intcstinal symptoms and the initial 
ccdema of the lids and of the face, provided they are present — and this is 
almost exclusively the case in trichinosis — are decidedly in favour of the 
existence of the last-named affection. But a certain diagnosis can only 
be made from the result of the microscopic examination of the faces for 
intestinal trichina , and of excised parts of muscles for muscle trichina. 
Usually the former will be sufficient, especially if at the onset of the dis- 
ease a purgative is given in order to dislodge the trichinae more easily 
in this way. Positive results, however, can only be expected if the con- 
tents of the intestines are examined in the first five weekB. Nor must 
it be forgotten that plainly demonstrable intestinal trichinae are rare in 
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the feces, and, therefore, a negative finding by no means excludes the 
second method, the excision and microscopic examination of a part of the 
muscle. With a limited distribution of trichina in the muscular system, 
the result of this examination may also be negative, so that it is not allow* 
able upon the basis of a negative finding at once to exclude the 
of trichinosis. 

ifaturally, the diagnosis is markedly assisted by the setiology, i. e., by 
the fact of the patient telling us that he has partaken, of raw pork or simi- 
lar substances and, moreover, by the proof of muscle trichina: in the meat 
of which the affected patient has eaten. As a rule, then, the case in ques- 
tion does not remain isolated, and a number of affections of a similar 
kind will occur in the same place or in the same district, and this in itself 
is in favour of the presence of trichinosis. 


YELLOW FEVER 

[Yellow fever is an acute specific, endemic and epidemic disease of 
brief duration, occurring in tropical and subtropical countries. It is char- 
acterized by abdominal pain, albuminuria, vomiting of black, altered blood, 
and by a yellow discoloration of the skin, from which the disease receives 
its name. 

etiology. — The disease occurs particularly in the populous centres of 
travel along the seacoast, rarely reaching regions of decided elevation. 
Humidity and heat favour the prevalence of the disease. The affection 
occurs at all ages, children being particularly liable to it; the white race 
is more frequently attacked than the negro race. One attack, as a rule, 
confers immunity. The disease is rare above the 40th parallel. The 
period of incubation varies from a few days to a week or more. 

Mode of Transmission of the Disease. — The disease is most probably 
transmitted by the mosquito ; this view is favoured by the following facts : 
1. The direct inoculation experiments have proven successful. 2. The 
prevalence of epidemics, as pointed out by Reed, shows that the disease 
occurs during the hot and moist season (the mosquito season), and dis- 
appears with the appearance of frost. The exciting cause is probably a 
protozoon conveyed by the mosquito; this has, however, not been definitely 
determined as yet. 

Pathology. — Marked jaundice is present. The blood is altered. Hem- 
orrhages are noted in the skin and mucous membranes. Fatty degenera- 
tion of the liver and cloudy swelling of the kidneys are common findings. 
A black fluid is found in the stomach; the walls of this organ show areas 
of hemorrhage, microscopic examination revealing some fatty degenera- 
tion. The heart is flabby and may also show fatty degeneration. 

The Clinical Picture. — The onset is sudden and without prodromes, 
as a rule, the fever rising rapidly. The tongue fe coated and moist, the 
bowels are constipated. The temperature is not typical, varying between 
100° and 106° F. ; as a rule, however, yellow fever is not a disease of high 
temperature. Remissions occur in the course of the fever and towards the 
morning of the third day, and in mild cases there is a marked drop in the 
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temperature. In severe cases the temperature is more or less subcontinu- 
ous, even becoming higher than the initial feetr. « The pulse is. between 
100 and 110, but as the disease advances, $v§n if the temperature con* 
tinues high, the pulse rate falls so that in the defervescence it may be be- 
tween 40 and* 50 or even lower than this. Albuminuria is quite a constant 
phenomenon of the affection, there being some correspondence between the 
amount of albumin in the urine and the severity of the affection, i. e., in 
mild cases the albuminuria is slight, in severe cases gradually acute ne- 
phritis appears, in which uraemic convulsions may take place. The.gastro- 
intestinal phenomena arc prominent. There is marked irritability of the 
stomach from the onset, nausea and vomiting being quite common. The 
black vomit (altered blood) usually occurs in the final stage. Haemor- 
rhages in other parts of the body alsft take place, thus petechise in the 
skin ; there may be bleeding from the gums and other mucous membranes. 
Constipation is the rule, except late in the affection, when diarrhoea may 
occur. As a rule, the mind is clear, but active delirium may be present 
from the beginning of the affection. 

. For convenience of description the disease may be divided into three 
stages, the period of onset, the calm, and the collapse. The first stage, 
the period of onset, lasts about three days ; calm, usually twenty-four hours 
or less, the mild cases never going beyond this stage. The duration of the 
■period of collapse varies, and in this stage the peculiar yellow discolora- 
tion of the skin appears, from which the disease receives its name, as does 
also the black vomit. All the initial symptoms return with greater severity 
in £he stage of collapse. The mind, which up to this time hds remained 
clear, becomes clouded, and the patient may die in coma. 

Types of the Disease. — Mild, severe or grave (haemorrhagic) cases 
occur during an epidemic. The mortality in this affection is high, in some 
epidemics being about 50 per cent. 

Diagnosia. — The diagnosis depends upon the presence of an epidemic, 
the disproportion of pulse to temperature, the early albuminuria, the yel- 
low discoloration of the Bkin, and the black vomit; the agglutination test 
may be useful. ... 

Differential Diagnosis. — The affection is readily differentiated fronty 
malaria by the presence of the plasmodium in the blood in the latter affec-' 
tion. The table on p. 1003 will serte to ^present the differential points ^ 
between yellow fever, influenza and dengue.] 

DENGUE 

[Dengue is an riguteiffebrile inftfl&ous disease occurring in epidemics 
in tropical aiyl subtropical countries. It itf*characterize$?lty a marked 
febrile movement with periods of remission, ^Jjbolymorphi$ exanthem, 
with severe pains in the joints and muscles. The affection is also Jmttm as 
T>repk-bdne fever, dandy fever, broken-wing fjp; r, etc. ' 

JEtfflogy. — The exciting caus«« |ffl l .unknown. It attacks aU racea 
t*h s ex^, and occurs at all ages^tfne attaclitdoer.not confer humanity; 
Th$. period of incubation id fro%£wo tojge days 
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Dnraus. 


Ihixushba. 


Yellow Firm 


Where occurring .. . In tropic , and sub- In nil countries, 
tropic countries. 

Numbers affected... Large majority of Large majority of 
population. population. 

Nature Contagious. Contagious. 

Duratfon of epidemic Two to five months. Six to eight weeks. 
Affects whom All races. All races. 


Period of incubation Two to five days. From a few hours to 

a few days. 

Characteristics »Severe pains in joints General muscular 

and muscles. pains. 

Ambulatory cases. . . Frequent. Frequent. 

Catarrhal symptoms. Extremely rare. Characteristic. 


Pneumonia or pleu- Rare. Frequent, 

risy. 

Gastric symptoms . . Prominent. Not so prominent. 


Diarrhoea Rare. Frequent. 

Spleen Not enlarged. Enlarged. 

Pulse and tempera- Rapid and high fever. Rapid and high fover. 
ture. 

Eruptions Frequent. Rare. 

Haemorrhage Rare. Rare. 

Albuminuria None. None. 

Mortality “. Low. Somewhat higher. 

Sequoia* Rare. Common, frequent. 


In tropic and sub- 
tropic countries. 

Cases limited. 

• 

Contagious. 

Indefinite. 

Foreigners particu- 
larly. 

One to seven days. 

General muscular 
)>aiiis. 

Rare. 

No catarrhal symp- 
toms. 

Rare. 


Nausea and vomiting 
characteristic. 
Constipation. 

Slightly enlarged. 
Pulse slow and tem- 
perature not so high. 
Jaundice. 

Common. 

Constant. 

Very high. # 

None. 


(From Salinger and Kalteyer.) 


Sympttfms.—-' The disease begins suddenly with a severe chill, rapidly 
rising fever, headache, rapid pulse, and a polymorphic eruption* which, 
fades very rapidly. Severe pains in the joints occur, particularly in the 
knee joint. There is marked tenderness of the muscles, especially of the 
muscles of the back. The tenderness in the joints and in the muscles gives 
rise to a stiffness and alteration in the gait, this giving the disease its 
synonyms, break-bone fever and dandy fever. Gastro-intestinal symptoms 
are prominent. The tongue is thickly coated, there is anorexia and marked 
thirst. The face is flushed, the conjunctiva* are injected, the eyelids 
swollen. The prostration is extreme. After a duration of about three days 
(“three-day fever”) the temperature falls; now another eruption (ery- 
thema, urticaria, herpes, ete$ becomes prominent, which disappears by 
desquamation. Convalescence is protracted. There may now be another 
rise in temperatu»;flj^iich, however* terminates rapidly, lasting but a few 
days. The mortal^ # less than 1 per cent. 

Diagnosis. — The diagnosis depones upon tfrfe. presence of an epidemic, 
the abruptp&s of the onset, the appearance o®a eruption at the begin- 
ning and the' end of thp affection, the* severe ](Mr*in the joints, without 
redness and with verywttle swelling, |he remissions during the febrile 
perio&MKl the pronounced prostration. 

Difffrential Diagnosi£*-A cuU < j^umatic feyet is readily separated 
jfrom dengue T>y the jacid sweats, HS^cardiac affection, the less acute on- 
set, the symmetrical involvement of thfc joints, with redness and swelling. 

.>04 1 s. 
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Influenza and yellow fever ipust also be differentiated from dengue 
table under Yellow Fever).] 

* v 

MALTA FEVER, MEDITERRANEAN FEVER, ROCK FEVER, 
NEAPOLITAN FEVER, UNDULANT FEVER 

[Malta fever is endemic upon the coast of the Mediterranean, being 
'especially frequent in Malta and Gibraltar. The exciting cause of the affec- 
tion is a well-characterized micro-organism, the micrococcus melitensis, 
inoculation experiments having been successful. The affection occurs par- 
ticularly in men and especially in youthful individuals. The period of in- 
cubation is from a few days to three or four weeks. 

Pathology. — The most constant pathological findings are an enlarged 
spleen and the hypertonia of the intestinal mucous membrane. In some 
cases typical lesions of enteric fever have been noted (Perry). 

Symptoms. — After marked prodromes, such as chilliness, lassitude, gen- 
eral malaise, there is a rise in temperature to 104° F. or over, this rise 
being gradual. Simultaneously there is enlargement of the spleen and 
marked sweating, accompanied with rheumatic and neuralgic pains. The 
fever is frequently of a remittent type. This stage may last from one to 
three weeks, a period of apyrexia occurring, lasting a few days, being fol- 
lowed by a relapse. The duration of the relapse may be several weeks, 
and after another remission, which lasts a little longer than the first, a 
second relapse occurs with all the symptoms of the initial attack. The 
mortality is extremely low, about 2 per cent. 

Diagnosis. — The only difficulty arises in cases occurring outside of the . 
area of geographical distribution of Malta fever, but here the serum diag- 
nosis is an important aid. The blood serum of patients affected *by Malta 
fever shows strong agglutinating properties with pure cultures of the 
micrococcus melitensis, even upon marked dilution.] 

PLAGUE-BUBONIC PLAGUE-PEST 

[Plague is an acute infectious, contagious disease*, characterized by an 
inflammation of the lymphatics with a marked tendency to suppuration, 
with severe constitutional symptoms, and is due to the bacillus pcstis. 

JStiology. — The exciting cause of pest is a specific micro-organism, the 
bacillus pestis, discovered by Yersin'and Kitasato. Regarding the method 
of infection there is still some doubt. It is certain that rats are affected 
by pest and even frequently before the disease appears among human 
beings, so that it is quite probable that these animals may be regarded as 
carriers of the virus. UJs undoubted that the contagious principle of 
pest may be carried tnyffpites ; however, the disease is not contagious in 
the sense of the acuM^pntheiftita. The prevalence of the affection is 
favoured by unsanitary conditions, poor food, improper housing, close 
crowding, such as ot^grs among the Chinese population in different parts 
of the world. The pest infection probably is brought about by means -of 
the dan, the mucous membranes of the mouth, nose, pharynx, etc. 

Pathology. — The morbid anatomy of plague shows a severe h»mor- ’ 
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rfagic septicaemia, especially a pyaemia, wfth a multiple formation of 
buboes. The toxines e limin ated by the bacilli give rise to severe haemor- 
rhagic, necrotic inflammatory processes, and as the toxines circulate in the 
blood the severe general symptoms are produced which charact eri ze the 
affection. 

Clinical Picture. — The clinical picture must be looked upon either a% 
a local or as a general infection, according to the method of en irnnw 0 f 
the active principle. We must differentiate between bubonic plague and 
pulmonary plague. The clinical picture of bubonic plague is especially 
well characterized. After a brief period of incubation, which varies from 
two to five dayB, the affection begins suddenly, without distinct prodromal 
phenomena, with a chill, high fever following immediately. The consti- 
tutional disturbances are great from the onset. The prostration is espe- 
cially marked. There is headache, marked lassitude, repeated severe at- 
tacks of vomiting, stupor and delirium being by no means rare. After 
the existence of this affection for several days (usually up to five days), 
the external lymphatics are noted to be enlarged, especially in the region 
of the groins, more rarely in the axilla or in the neck; this marked en- 
largement of the lymphatics in the further course of the affection shows 
signs of pus formation and ulceration. The bacilli enter the blood from 
the buboes; severe necrotic inflammatory processes may also appear in the 
skin in the form of bubonic carbuncles. Secondary buboes may also be 
noted in the tonsils and in the lymph follicles of the gastro-intestinal 
mucous membrane. The haemorrhagic diathesis occurs in the affection, 
which has given to the disease its ancient name “ The Black Death.” Haem- 
orrhages may occur from any part of the body. In some cases the bubonic 
infection" presents a typical pyaumic character, metastatic foci being noted 
in the lungs, liver, kidneys, spleen and muscles. Enlargement of the spleen 
is almost constant in well-developed cases. 

The pulmonary form may appear as a primary bubonic pneumonia or 
as a metastatic pneumonia, clinically resembling infectious pneumonia. 
The bacillus pestis is found in the sputum, particularly in caseB in which 
the lung is especially affected. 

The course of the affection varies frdtt mild cases to fulminant ones. 
The mortality of this affection is greater than that of any other acute in- 
fectious disease. * 

Diagnosis. — The diagnosis is not- difficult in the face of an epidemic. 
The bacteriological .examination of the blotid, of the pus from the buboes, 
of the sputum and the urine, however, is decisive. If the microscopic ex- 
amination does not give v reliable results, cultra experiments should be 
made; guinea-pigs are the most suitable animalffbr this purpose.] 

•*. 

LEPROSY ^ 

[This is a chronic infectious disease in which pigmentary changes arise 
in the Ain, and neoplasms form in f the cutaneous and mucous surfaces, 
also in the nerves, giving rise to’ ulceration and deformity with alteration 
of sensation. 
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There can be no donbt of the antiquity of the disease, apart even from 
the undoubted mention and description from biblical records. 

etiology. — The disease shows a wide distribution, from the arctic cir- 
cle to the tropics. There is still doubt regarding the hereditary transmis- 
sion of the affection. Unsanitary surroundings, improper food, filth, etc., 
no doubt play important predisposing parts. The male sex appears to be 
especially susceptible. No race is exempt. 

The exciting cause of leprosy is the bacillus discovered by Hansen, in 
1871 . It is found in the tissues, and in many respects resembles the tuber- 
cle bacillus. However, it may readily be differentiated. 

The period of incubation has not been definitely determined; it is cer- 
tain that it may extend over many years. 

Pathology. — Characteristic granulations, forming neoplasms which 
consist chiefly of round cells in which the bacilli are found, occur. These 
changes take place in the skin, mucous membranes, nerves, lymphatic 
glands and in the various organs of the body. Clinically, three forms of 
the disease are recognised: (1) The nodular or tubercular form in which 
the skin is chiefly implicated; (2) the smooth, in which the nerves bear 
the brunt of the affection; (3) the mixed form, in which lesions occur, in 
both the nerves and the skin. 

Clinical Picture — The Nodular or Tubercular Variety. — The prodromes 
may be slight, consisting in irregular, afebrile temperatures, with lassitude, 
drowsiness, gastro- intestinal symptoms, headache, cpistaxis and often pro- 
fuse perspiration, alternating with rigors. These symptoms may even be 
entirely absent. 

The first signs of the disease consist in the eruption, which appears as 
an irregular, shiny, reddish or copper-tinted erythematous patch, raised 
above the surrounding skin, accompanied with more or less liypcrasthesia, 
with infiltrations of the derma. The parts affected first arc usually tho 
lobes of the car, the alas of the nose, the forehead, the eyebrows and the 
lips; briefly, the face is always primarily implicated, later the eruption 
spreads to the extremities and to the trunk. This primary eruption often 
disappears, but reappears in a nodular form, which gradually enlarges, at- 
taining the size of a pigeon’s egg. Small blood-vessels arc sometimes seen 
over the nodules. The appearance of the eruption is often characterized 
by a rising temperature, up to 103° F. The lymph glands are large and 
painful, and, when the hands and feet arc affected by the new growth, 
desquamation of the nails occurs; after a varying duration of this process 
ulceration sets in. Bleeding may become manifest in the ulcerated nodules, 
especially in those located upon the hands and feet. This condition lasts a 
variable period, death ufbally occurring from asthenia or some intercui;- 
rent complication, such -as tuberculosis or Bright’s disease. ' 

The Smooth Variety (Asthenio or Atrophic Form). — The prodromes 
consist in trophic changes and sensory alterations. At first these are ill- 
defined, coming on but slowly. Pain along the nerve trunks is common, 
but, if absent, numbness and tingling occur in the extremities. The sphinc- 
ters are often affected. Occasionally the eruption is the first symptom; it ‘ 
may be erythematous or pigmented; it first appears upon the shoulders, 
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back, loins, knees, elbows, and only exceptionally upon the face. Sometimes 
the eruption Mowb special nerve tracts. Arthropathies occur; the bones 
ulcerate, due to an absence or deficiency of nerve supply. The condition 
resembles a severe neuritis. 

Mixed Form. — The symptoms in this form represent a com binati on of 
the first two described. 

diagnosis. — The fully developed disease presents no difficulty in diag- 
nosis. The finding of the bacillus is positive evidence. The prognosis is 
always grave, the disease being incurable.] 


Following the infectious diseases, it would remain for us to discuss 
the diagnosis of contagious sexual diseases and that of affections of the 
skin. 

For various reasons, however, 1 must forego this intention. As neces- 
sary as it is not to omit the discussion of these affections which form an 
integral part of internal medicine, in a text-book of the special pathology 
and therapy of internal diseases, an enlargement upon the details of the 
diagnosis of these maladies would not be in keeping with the plan adhered 
to in this book. The diagnostic deliberation, the condensation of symp- 
tom-complexes, the exact consideration which of the prevailing phenomena 
should be excluded from the diagnostic consummation of the individual 
morbid picture, etc. — to teach the solution of these problems in the given 
case is the object of this book — are of a subordinate importance in these* 
affections. Bedside experience, the knowledge of the external form in 
which an individual disease manifests itself, but, above all, accurate obser- 
vation and a clinically well-trained eye, are decisive. And this particu- 
larly involves the charm of the special study of these diseases in the clinic; 
a simple description of the manifest symptoms is certainly not sufficient to 
teach their diagnosis. As far as they concern the diagnosis of diseases of 
the various internal organs, they have been duly considered in every in- 
stance, and regarding .the manifold manifestations of visceral syphilis, of 
the symptomatic exanthema, etc., I must refer to what has been exhaust- 
ively discussed in the various chapters. 
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Abdomen, scaphoid retraction of f in acute 
spinal meningitis, 630. 
sensitiveness to pressure, In dysentery, 
328; in hysteria, 728. 

Abdominal muscles, paralysis of, diagnosis 
of bilateral, 492; of unilateral, 492. 
reflex of, In apoplectic attacks, 666. 
spastlo contractions of, in meningitis, 704. 
Abdominal organs, diseases of, 169; diagnos- 
tic preliminary remarks on, 169; displace- 
ment by mediastinal tumours of, 160; 
method of Investigation, vll; miliary tu- 
berculosis of, 957. 

Abdominal tumour, in intestinal stenosis, 
326; differentiation from intestinal cancer, 
314, 827; from splenic tumour, 228. 
Abdominal walls, abscess of, and abscesB of 
the liver, differentiation of the same, 191; 
carcinoma of the stomach, 286; tumourB 
of, and carcinoma of the liver, differen- 
tiation, 204. 

Abducens paralysis, affections of the eye In, 
466; in affections of the pons, 607, 608, 616; 
in^ syringomyelia, 672; In tabes dorBalis, 

seat of the cause of, 465. 

Abductor paralysis In the larynx, 83. 

Abortive forms of pneumonia, 126. 
of typhoid symptoms and course, 919. 
of variola, diagnosis of, 886, 888. 

Abscess formations In mumps, 938. 
at the larvnaeal cartilages. 72. 
hypophrenlc, differentiation from abscess 
of the liver, 191; from pleuritic exudate, 
160. 

In pylephlebitis, 220. 
in typhoid fever, 916. 
metastatic, in the lungs, 141. 
paranephritic, 367, 870. 
perlpleurltlc and pleurisy, differentiation 
of the same, 160. 
perityphlitis, 81 3 . 

Abstinence, sexual, favouring obesity, 843. 
Abulia In higher grades of hysteria, 730. 

Abuse of alcohol in cirrhosis of the liver, 183. 
Accessorius, paralysis of, diagnosis, 479; of 
. the external branch, 480; of the Internal 
branch, 481. 
spasm o l the, 497. 
spasm of the, clonic, 498. 
spasm of the, tonic, 498. 

Accommodation, disturbances of, In diabetes 
mellltus, 832; In diphtheria, 944; In hys- 
teria, 729; In mumps, 940; In paralysis of 
the oculomotor nerve, 466. 

Achillo tendon reflex, utilisation of. In the 
diagnosis of myelitis, 676. 

Achylia gastrica, 871. 

’nervous, 272, 804. 

Acid formation, excessive. In nervous dys- 
pepsia. 295. 

In gastric uloer, 276. 
intoxication In cholera typhoid, 982. 
of diabetics, 882. 

Aoorla, ansssthesla of the sensory nerves of 
the stomach in, 299. 

Aeustlcus nerve, central termination of, 661. 
degenerative changes of. In tabes, 645. 
destruction of, by abscess formation In the 
temporal lobe, 698. 

relation of the, to the cerebellum, 62L i 
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Acromegaly, 757. 

differential diagnosis from arthritis defor- 
nmns^iele^hantlasis, myxmdema, syrin- 

neurasthenlco-hysterlc disturbances in, 767. 
pathogenesis of, 767. 
pathological picture, 767. 
variety of, 757. 

Acroparesthesia, diagnostic slgnB of, 766. 
Actinomycosis of the lungs, 146. 

Addison's disease, 406. 
diagnosis of, 407. 
patnogenesiB of, 406. 
symptoms of, 406. 

Adductor paralysis In the larynx, 85. 
Adductor paralysis In the thigh, 493. 
Adenoma of the kidneys, 386. 

of the liver, symptoms, 200. 

Adhesions causing changes of shape and po- 
sition of stomach, 291. - 

Adlsemorrhysls cerebri, 699, 700. 

cause of apoplectic insult, 666. 

Adiposis dolorosa, 844. 

Adiposity, genoral, 839. 

Adrenal bodies, disease of, 406. 

ASgophony in mediastinal tumours, 148. 
pleurltls exudativa, 169. 
pneumonia, 128. 

Affective movements of the face after an 
apoplectic insult, 667. 

In paralysis of the central facial nerve, 474. 
Ageusia, 438. 

diagnosis of, In glossopharyngeal affection, 
438; In paralysis of the chorda, 438; In pa- 
ralysis of the facial nerve, 438. 
trigeminus anesthesia In, 438. 

Agglutinlnes, bactericidal properties of, 861. 
Akinesia algera upon hysterical basis, 728. 
Albumin In the urine. In diseases of the 
urinary organs, 346. 
in amyloid kidney, 366. 

In contracted kidney, 362. 

In engorged kidney, 848, 349. 

In nephritis, acute, 362. 

In nephritis, chronic, 367. 
in nephritis, suppurative, 367. 

In nephrophthisis, 374. 

In peritonitis, 410. 

In renal Infarct, 374. 

Albuminuria, 846. 
cyclic, 346. 
febrile, 347. 

In amyloid liver, 196. 

In amyloid spleen, 232. 
in aortic Insufficiency, 26. 

In engorged kidney, 848, 349. 
in fatty heart, 51. 

In Jaundice, 208. 

In liver atrophy, 188. 

Ih relation to acute nephritis, 852. 

In relation to chronlo nephritis, 857. 
physiological, 849. 

Albuminuria as a secondary finding, 847; after 
epileptic attacks, 740; m anemia, 786; In 
cholera aslatloa, 934; In diabetes mellltus, 
828; In diphtheria, 944; In erysipelas, 898; 
In Influensa, 986; in leueemia, 795; In 
meningitis, 704; in meningitis, epidemic 
cerebrospinal, 961; In parotitis, epidemic, 
938; In rabies, 994; In relapsing fever, 904; 
in scarlatina, 874; In tetanus, 991; in 
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typhoid fever, 014, 918; in typhus fever, 
897; In variola, 886; transitory In trichi- 
nosis, 1,000. 

Albumosuria, febrile, origin and occurrence 
of, 847. 

in severe aneemla, 786. 

Alcohol, abuse of, in cirrhosis of the liver, 
188. 

Alcohol neuritis, differentiation from tabes 
dorsalis, 648, 649. 
symptoms of, 607,. 649. 

Alcoholism cause of obesity, 840. 

In hematoma of the dura mater, 718. 

In multiple neuritis, 605, 649. 
in ophthalmoplegia, 616. 

Alexia, relations between aphasia and, 666. 

Alexlnes of the body, bactericidal property 
of, 860, 964. 

Alveplar infiltration. Inflammatory, of the 
lungs, 121. 

Ammonia In tho urine of hepatic diseases, 
172. 

Ammonlsemla In suppurative nephritis, 371. 

Amnesia of hysterics, 731. 

AmcBbss, sotlologlcal significance of, in dys- 
entery. 928. 

Amyloid affection of the gastric mucous 
membrano; differentiation from atrophy 
of the mucous membrane and gastric car- 
cinoma, 273. 

affection of the organs of the abdomen, In 
bronchlectaslB, 103, In pulmonary tuber- 
culosis, 138; in urogenital tuberculosis, 
370. 

Amyloid kidney, diagnosis of, 364. 
kidney, differential, 367. 

Amyloid liver, 196. 
carcinoma and, 199. 
combined with amyloid kidney, 195. 
combined with amyloid spleen, 195, 196. 
deviations from the ubuuI conditions In, 
195; differentiation of fatty liver and, 194. 
hypertrophic drrhoBls and, 186. 
principal symptoms of, 196. 
the result of syphilis in, 188. 
with fatty kidney, 366. 

Amyloid spleen, diagnostic signs of, 231. 

In fatty kidney, 366. 

Anaemia, 776. 
etiological factors in, 789. 
aplastic form of, 780. 
blood condition In, 777. 
blood formation after blood losses In, 778. 
chronic, 787. 

coagulability of the blood In the various 
forms of, 781. 

condition of the blood plates In, 781. 
condition of the erythrocytes In, 778, 779, 
780. 

condition of the leucocytes in, 780, 781. 
condition of the specific gravity of the 
blood In, 781. 
diagnosis of, 787. 

diagnosis of the various formB of, 788. 
dyspnma in, 781. 
functional disturbances in, 781. 
functional disturbances of the circulatory 
apparatus In, 783. 

functional disturbances of the digestive ap- 
paratus in, 786. 

functional disturbances of the musculature 
in, 782. 

functional disturbances of the nervous sys- 
tem In, 782. 

functional disturbances of the respiratory 
apparatus, 781. 

furTyonal disturbances of the stomach In, 

functional disturbances of the urinary ap- 
paratus In, 786. 
general appearance In, 776. 
hemorrhages in, 786. 
in relation to 
metabolism In, 
mild form In, 778. 
occurrence of, 789. 
of the brain, 999. 


gastric ulcer, 
777. 


Anemia of the spinal cord, 694. 
pernicious, 776, 778, 779, 780, 786, 787, 788, 
789. * 

pernicious, nature of, 780. 
primary, 787. 

pseudoleucemla Infantum, 807. 
secondary* 778, 781, 787, 788. 
splenica, symptoms of, 802. 
stomach contents In, 272. 
subsequent symptoms of, 786, 809. 

Anesthesia, 436. 
cerebral (central), 433, 442. 
contralateral, in lesion of the optic thala- 
ml, 644. 
cutaneous, 442. 

cutaneous, In conus affections, 686. 
diagnosis of the various gradeB of, 436. 
differentiation between central and periph- 
eral, 433, 442. 
dolorosa, 445. 

In affections of the posterior horns and 
posterior nerve roots of the spinal mar- 
row, 526. 
in hysteria, 728. 
in myelitis, 574. 

In neuralgia, 446. 

In neuritis, 503, 604, 506. 

In pachymeningitis (cervlcalls) hypertrophl- 
ca, 634. 

In spinal meningitis, 530, 533. 

In traumatic neuroses, 734. 

In trichinosis, 999. 

In the trigeminus region, unilateral lesion 
of the spinal cord, 441, 443. 
in tumours of the spinal cord, 684. 

Anaesthesia, muscular, 445. 
of the facial Bkln In neuralgia of the tri- 
geminus, 471; In paralysis of the facial 
nerve, 472. 

of tho forearm below the elbow, in Klump- 
ke's paralysis, 492. 

of the hands, In paralysis of the me- 
dian nerve, 490; In paralysis of the radial 
nerve, 498; in paralysis of the ulnar 
nerve, 489. 

of the laryngeal mucous membrane, 81. 
of the legs, In cauda equina tumours, 684, 
in paralysis of the crural nerve, 493; In 
paralysis of the sciatic nerve, 494, 496. 
of the sensory nerves of Bmell, 437; nerves 
of taste, 438; nerves of the urinary blad- 
der, 403. 

of the sensory nerves of the Btomach, 299; 

of the soles of the foot, 442. 
origin of, 433. 
sensory, In hysteria, 729. 
spinal, peripheral, 433, 434, 442, 446. 
symptoms according to localisation, 442. 

Anal crises In tabes dorsalis, 638. 
neuralgias, diagnosis of, 462. 
region In, disturbances of Innervation of 
the rectal, 341. 

Analgesia, 436. / 

in posterior poliomyelitis, 671. 
in syringomyelia, 671. 

In tabes dorsalis, 546. 

In traumatic neurosis, 734. 
of hysterics, 728. 

Anamnesis, vi. 

Anarthrla, 652. 

In affection of the pons, 482. 
in paralysis of the hypoglossus nerve due 
to lesion of the nuclei of the hypoglossuB 
nerve, 483. 

In progressive bulbar paralysis, 612. 

In progressive muscular atrophy, 666. 

Anasarca of the lower extremities in clrrho 
sis of the liver, 182. 

In fatty kidney, 366. 

Aneurysm, aortic, 64; of the abdominal aorta, 
G7! of the ascending aorta, 67; of the 
descending aorta, 67; of the aortic arch, 
64; and gastric carcinoma, differentia- 
tion, 286; and pleurisy, differentiation, 
156, 160: 

auscultation In, 64. 
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Aneurysm, cardlao murmurs in, 66. 
causing oesophageal stenosis, 67, 249; paral- 
ysis of the recurrent laryngeal nerve, 89; 
tracheal stenosis, 67. 

Icterus in, 2X2. 
of the hepatic artery, 220. 
origin of, 64. 
palpation of, 66* 

perforation into the superior vena cava, 66. 
pulsation of an, 64. 
pulse changes In, 66. 
venous compression of, 66. 

Angina, 289. 

acute phlegmitnous, 240; superficial, 239. 
chronic phlegmonous, 241; superficial, 240. 
differentiation from neurasthenia, 734. 
diphtheritic, simple, without membrane, 242. 
glandular, 239. 

In acute articular rheumatism, 978; In In- 
fluenza, 986; in mumps, 938; in purpura 
variolosa, 886; in scarlatina, 873, 876. 
Infectious, 242. 
lacunar, 239, 240. 

Ludovlcl, In diphtheria of the larynx and 
pharynx, 943; in scarlatina, 873, 875. 

Angina pectoris, 37; differentiation from car- 
cinoma of the palate and, 245, in atheroma 
of the coronary artery, 68, 62, 63, 64, in 
fatty heart, 62; in general adiposity, 840; 
upon a syphilitic basis, 244. 

Angloneuroses, pathological pictures of, and 
their diagnosis, 754. 

Ankylostomlces In the duodenum and small 
intestine, causing anemia, 345. 

Anorexia, nervous, diagnosis of, 299. 

Anosmia, 437. 
central, 437. 
examination for, 437. 

In facialis paralysis, 472. 
nervous, 437. 

Anterior columns of the- spinal cord, affection 
of, and symptoms, 525, 555, 672; fibre sys- 
tems In, 515, 61f. 

Anterior horn ganglion rellB, anatomical lo- 
cation In the cord, 615, connection of. with 
the motor root fibres, 519; lesion of, and 
symptoms, 619, 554, 556, 558. 563. 

Anterolateral column ground bundles, affec- 
tion of, and symptoms, 526, course of. In 
the medulla, 596. 

Anterolateral column tracts, affection of, and 
symptoms, 525; secondary degeneration of, 
519, 551; structural conditions of, in the 
cord, 623, 525. 

Anteverslon of the liver, 206. 

Anthrax, etiological factors In, 995. 
bacilli, action of. In the body, 995. Invasion 
of, 998; morphology, biology, of, B95. 
diagnosis of, 995. 

differentiation of from enteric fever, 925, 
eryBipelaB, of the various forms of, 995, 
996. 

infection with the virus of, 995, 996. 
Internal, 996. 

of the Intestine, 323, of the lungs, 996. 
pneumonia, 926. 

symptoms, traumatic, diagnosis of, 996; ori- 
gin of, 996. 
virus of, 995. 

wounds of the skin in, 996. 

Antltoxlnes, origin and action of. In the spe- 
cifically Infected organism, 858. 

Anuria due to hydronephrosis, 381, to uremic 
intoxication, 359. 
in hysteria, 780. 

Aortic aneurysm, 64. 
diagnostic symptoms of, 64, 66, 66. 
mediastinal tumours, and differentiation of, 
152. 

Aortic arch, hypertrophy of, in persistence of 
aortic isthmus, 38. 

Aortlo insufficiency, 19. 
albuminuria in, 25. 
angina peetorls in, 58. 
auscultation of the arteries in, 83. 


Aortic insufficiency, back-stroke elevation 
in, 22. 

combined with endocarditis of the mitral 
valve, 21, 24. e 

crural double sound and murmur In, 28. 
differential diagnosis In, 24. 
dilatation and hypertrophy of the left ven- 
tricle in, 20. 

Inspection and palpation of the cardiac re- 
gion In, 19. 

percussion of the heart of, 20. 
peripheral arteries in, 23. 
pulse conditions in, 21. 
relative mitral Insufficiency, 23, 24. 
tricuspid insufficiency, 31. 

Aortic soundB In aortic Btenosls, 26; In mi- 
tral stenosis, 18. 

Aortic stenosis, 26. 
apex beat in, 26. 
congenital, 28. 
cyanosis In, 28. 
diagnosis In, 28. 
heart murmurs In, 26. 
hypertrophy of the left ventricle In, 26. 

In myocarditis, 51. 

pulse conditions In, 27. 

pure, 26. » 

Apex beat lu aortic insufficiency, 19; cause of 
normal, 45, In aortic stenoslB, 16; In fatty 
heart, 51, In mitral InsuHclency, 12, In 
mitral stenosis, 16; in myocarditis, 49. in 
perlcardlaca, 45, in pericarditis, 40, in 
pleurisy, 155, in pulmonary shrinkage, 
128, In pulmonary Insufficiency, 29. 

Aphasia, 661. 

ability to read in, 655. 656, 658. 659. 
ability to write In, 656, 667, 658. 
etiological factors, 661. 
after apoplectic attacks, 665, 667. 
anamnetlc, 657, 668. 
character of, 654, 655. 

characterization of, 661, the various forms, 
654. 

conduction, 655* centre of, 661. 
diagnosis, 662, 654. 
gustatory, 667. 

In cerebral abscess, 693. 

In cerebral embolism, 678. 

In cerebral tumours, 6S4. 

In diphtheria, 946. 

In encephalitis Infantum, 696. 

In enteric fever, 918. 

In focal affections of the central convolu- 
tions, 651; In centrum ovale, 661, 662, in 
frontal convolution, 651. 

In meningeal hmmorrhages, 718. 

In meningitis, 705. 

In paralysis of the hypoglossus, 482. 
mixed forms of, 657. 

motor, 654, 655, 658. 669; cortical, 664, 658, 
659; subcortical, 654, 658, 662; transcorti- 
cal, 656, 658. 
optic, 657, 693. 
partial and total, 657, 669. 
sensory, 664, 658, 669, 693; cortical, 652, 664, 
659, 661; subcortical, 654, 658; transcorti- 
cal. 654, 667, 658. 
tactile, 667. 
transitory, 668. 

Aphonia, In affections of the medulla ob- 
longata, 608. 

In paralysis of the hypoglossus, 488. 

Aphtha of the mouth, 236. 

Apoplectiform attacks, 673. 
differentiation from cerebral hemorrhages, 
672; differentiation from paralytic at- 
tacks, 698. 

In brain tumours, 682. 
in meningeal hemorrhages, 719. 

In^muttl^le sclerosis of the spinal cord. 

In tabes dorsalis, 689. 646. 

Apoplexla sanguines, 664. 
absence of apoplectic insult In, 376. 
consequences of, direct, 668; indirect, 660; 
posthemiplegic, 678. 
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Apoplexla sanguines, differentiation from 
symptomatic apoplexy and. 673, 674, 832. 
genesis of the Inault of, 666. 

In septle affections of the brain, 970. 
localisation of, in the brain, 668, 669, 670, 
67L 

prodromes of, 666, 676. 

symptoms of the' apoplectic Insult of, 664. 

Apoplexy, pulmonary, 189. 

Appendicitis, 911. 311 
perforative, 818. 

Aqueduct of Sylvius, anatomical location of, 
and borders of, 621 
dropsy of, 626. 

Arm, fore, atrophic paralysis of, 491; muscle 
atrophy of, 664. 

Arm, muscles of the, convulsions of, 499, 600, 


paralyses of, upper arm, 484, 486, 486. 
combined, 491; in cortical lesion of the cen- 
tral convolution, 649, 660; forearm, 486, 
488, 489. 490. 

Arnold's ganglion, 438. 

Arsenio Poisoning, fatty heart in, 62. 
£ tfffisfl| atheroma of the, 62. * 

glndHrasure in the, in disturbances of 

chanflQJFof* the, In aortic Insufficiency, 21, 
28. 


compression of the, by mediastinal tu- 
mours, 149. 

volume of the. In persistence of the iBth- 
mus aortic, 38. 

Arteriosclerosis, 62. 


cardiac murmurs In, 62. 
hypertrophy of the heart In, 62. 
In diabetes mellltus, 830. 
in paralysis agitauB, 761. 


of the arteries of the brain, and symptoms, 
676. 

pulse condition In, 62. 
subsequent phenomena In, 64. 

Arthritis, 844. 
chronic, 849. 
deformans, 849. 

diagnosis of, 849; differential diagnosis 
from acromegaly, 849; differential diag- 


nosis from articular gout, 848; localiza- 
\ tlon of, 864. 

Arthrogryphosls Infantum, diagnosis of, 760. 

Arthropathies, hypertrophylng, 757. 
differentiation of, from affections of the 
vertebral articulations, 647. 

In syringomyelia, 572. 
nf tabetics, 645. 

Articular gout, diagnosis of, 846, 848. 
pains in, differentiations from neuralgias, 
447; In anthrax Infection, 995, hem- 
orrhagic diathesis, 807; Influenza and. 


in polyarthritis acuta, 971. 
multiple, In epidemic cerebro-spinal men- 
ingitis, 950, 951. 953. 

Articulation centres, location of, 651. 

Arytenoid cartilage, tubercular ulcers of 
the. 73. 

transverse, paralysis of, 86, 87. 

Ascites, 421. 

abdominal walls in, 421. 
etiological Importance of, in atelectasis of 
the lungs, 107. 

chyllformls and chylosus, 424. 
diagnosis of, with slight transudate, 422. 
differential diagnosis from gastrec taels, 
424; hydronephrosis, 883; ovarian cyst, 
423; serous peritonitis, 416. 
diseases causing. 2. 422. 428. 

Ascites in amyloid liver, 196; In cancer of the 
kidney, 386; In cancer of the liver, 197; In 
cirrhosis of the liver, 182; In hyperemia 
of the liver, 193; In pancreatic affections, 
223; in syphilis of the liver, 188; physical 
examination of the abdomen In, 421; punc- 
ture fluid, examination of, 423; the result 
of stasis in the portal vein circulation, 
219. 

Aspiration Icterus, origin of, 176. ' 


Association centres of the cerebral cortex, 
function and number of, 689. 

Irritable weakness of. in hysterics, 728. 
localization of, for the different qualities 
of sensation, 643, 661. 

Association fibres of the cerebral cortex, 684, 

636, 638. 

Astasia abasia of hysterics, 724. 

Asthma, bronchial, 103. 
cardiac, differentiation of, 68, 106. 
causes of, 106. 

differentiation of attacks of, from tonic 
spasm of the diaphragm, 601. m 
Charcot crystals and Cursohmann*s spirals 
in, 106. 

differential diagnosis, 104; between spasm 
of the diaphragm, 106; pulmonary em- 
physema, 104; spasm of the glottis, 106. 
symptoms of, 103. 

Asthma, cardiac, 58. 

auscultatory slgnB In. 61; differential diag- 
nosis, 61; differential diagnosis between 
paretic and spasmodic, 61; dyspnoea In, 
00 . 

Asthma, cardiac, dyspeptic conditions in, 61. 
in adlposltaB universalis, 840. 

In aortic aneurysm, 66. 

in atheroma of the coronary arteries, 63. 

in gout, 847. 

paretic, 59. 

pathogenesis of, 68. 

percussory symptoms of heart and lung in, 
60. 

predisposition to the different kinds of, 6L 
pulso conditions In, 60. 
uremic conditions In, 61, 369. 

Ataxia, acute, after diphtheria, 945. 

In Browu-SOquard paralysis, 683. 
cerebellar, 660. 

conduction, peripheral motor and sensory, 
due to multiple fffiurltis, 607, 643. 
hereditary (family, spinal), 649, 650; In 
multiple myelitis, 588, 689; In multiple 
sclerosis, 689, 690; In multiple neuritis, 
507. 608, 610. 

peripheral motor, 607; peripheral sensory, 
607; in pontine haemorrhages, 609. 
sensory, in affections of the posterior horns 
and posterior roots of the spinal cord, 
626; in sensory lesion of the optic thalaml, 
644; in posterior poliomyelitis, 671. 
static, in lesion of the corpora quadrl- 
gemlna, 633; in optic thalamus, 630; in 
tabes dorsalis, 637, 639, 643, 648; nature of, 
542, 643. 

Atheroma of the arteries, 62; of the cerebral 
arterleB, 63; of the coronary arteries, 63; 
the cause of rupture of the j^rt in. 

Atheromatosis of the vessels In gout, 845; 
etiological significance In cerebral hem- 
orrhage, 665. 

in meningeal hemorrhage, 718. ** 

Athetosis, 746. ^ 

bilateral, 747. 
characteristics of, 746. 
differentiation of, from chorea, 746, 747; 

from tremor, 747. 

Idiopathic, 747. 

in capsule affections of the brain, 646. 
in lesion of the optic thalamus, 644. 
posthemiplegic, 672, 747. 
symptomatic, 747. 
transition or, Into chorea, 747. 

Atony of the gut, 841. 

of the stomach, 271, 282. 

Atrophy of the liver, 176. 
of the mucous membrane of the large in- 
testine, 318; of* the larynx, 70; of the pan- 
creas, 226; of the small Intestine, 819; of 
the stomach, 271. 

Aura^epileptiea, duration and phenomena, 

Aurlculo temporalis, neuralgia of, 468. 
Auto-suggestion of neurastnenlc conditions, 
738. 

Axillaris, paralysis of, 48* 
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Bacilli, etiological significance of, in Weil’s 
disease, 214. 

In cholera nostras, 802. 

In cystitis, 884. 

In diphtheria, 242. 

In peritonitis, 409. 
in pneumonia, im t 

in tuberculosis of the lungs, 128, 130, 131. 
in tuberculosis of the kidneys, 376. 

Bacilli, pathogenic, as cause or anthrax, 996. 
of cholera, 981, 986. 
of diphtheria, 940. 
of glanders, 997. 
of influenza, 986. 

of miliary tuberculosis, acute, 966. 
of tetanus, 989. 
of typhoid fever, 906, 907. 

Bacillus coll communis, etiological relation 
to peritonitis, 409, 411. 

Bacteria, diagnostic significance of the dem- 
onstratloh of pathogenic, 867, 868. 
general local effects of, In the organism, 
866, 868; in cystitis, 394, 396. 
in contents of the Intestine, 308; of the 


stomach, 267. 
in diphtheria, 242. 

In endocarditis. 7. 
in the urine In nephritis, 366. 
metastasis forming, 868. 
pathogenic, in the oral cavity, 238; In pleu- 
ritic exudate, 162; in pneumonic areas, 
121 . 


protective measures of the organism 
against, 869, 860. 

Bacterial Immunity of the organism, 860. 

Bacterlolyslnes, occurrence and action of, in 
Immunization, 861. 

Bandbox note of lung in bronchial asthma, 
108; In pulmonary emphysema, 112. 

Barlow's disease, character of, and relation 
^ to the hemorrhagic diathesis, 809. 

Basedow's disease (Bee Graves 'b Disease). 

Basilar meningitis, diagnostically valuable 
symptoms of, 706. 

Bedsores after apoplectic Insult, 688, by com- 
pression, 580; in capsular affections, 648. 
in myelitis, 676. 
in syringomyelia, 672. 
in tabes dorsalis, 639, 646. 
in typhoid fever, 912. 

In typhus fever, 899. 

Bile capillaries, anatomical arrangement in 
the liver of, 170. 

Bile-duct (excretory), stenosis, respectively 
occlusion of, 207. 
location!, 209. 

Blle-duotW^obstructlon of, 210. 
causes of, 210, 211, 212. 
diagnosis of the seat of, 209. 
symptoms of, 207. 

Bll#-pfifibent reaction, diagnostic signifi- 
cance of, In acute Intestinal catarrh, 311. 

Bile secretion and disturbances, 173. 

Biliary fever, intermittent, 217. 

Blaokwater fever, 984. 

Bladder, function of the, disturbances of, In 
compression myelitis, 680; In conus affec- 
tions, 686; in disease of the nerve roots in 
the spinal cord, 626; in hysteria, 726; In 
lesion of the cerebral peduncles, 219; In 


meningitis, 703; In myelltlB, 676; in neu- 
ritis, 608; in spinal meningitis, 633; In 
syringomyelia, 572; In tabes dorsalis, 638, 

idder, paralysis of. 401. 


Bladder, paralysis of. < 
after diphtheria, 944. 


discharge of urine In, 401, 402. 

In pachymeningitis cervlcalis hyper- 

ln tI Ubes*Aorsalis. 638. 689. 
spasm of the, 402, 408; due to combined 
spasm of detruspr and sphincter muscles 
403; due to hyperesthesia of the mucous 
membrane, 401; flue to dysurla and spas- 


H c iwhpia in, 402; due to enuresis spas- 
tlca, 403; greatest intensity of, 408. 

Bladder stones, causing cystitis. 297; and 
renal stones, differentiation, 896, 297, 898; 
sounding of the same, 397. 

Bladder, urinary, affections of the, 392. 
anesthesia of the, 404. 
carcinoma of the, 399. 
carcinomatous particles in the urine of 
the, 399. 

catarrh of, the etiology of the, 396; dlag 
uosis of the, 393; the urine la, 398. 
endoscopic examination of the, 899. 
function of the, nervous disturbances of 
the, 400. 

hematuria In, 399. 

hemorrhoids of the, diagnosis of the, 400. 
hyperesthesia of the, 403. 
inflammation of the (see Cystitis), 
neoplasms of the, 399. 

Blepharospasm, 497. 
relaxation of the, 497. 

Blindness, psychical, In cortical lesion of the 
brain, 642, 649. * 

^nature of, 649. *. 

Blindness, total, In bilateral loslonJhf He 
occipital brain cortex, 649. MT 

Blood-casts In the urine in acute dHhrltls, 
362. 

Blood-corpuscles, changes of, in anemia, 
778; In hemoglobinemia, 811, 812. 813; in 
leucemla, 790, 791, 792. 
formation and disintegration of the red, 

773. 

formation and disintegration of the white, 

774, 776. 

forms of the white, 774. 
functions of the white. 776. 

Blood crises (von Noorden), 779. 

Blood, diseases of the, diagnosis of, 772. 
Impoverishment of the (see Anemia and 
Chlorosis). 

Blood in the sputum In bronchiectasis with 
cerebral abscess, 102. 

In connective-tissue hyperplasia of the 
liver, 186. 

in hemorrhagic Infarct, 140. 

In hepatic atrophy, acute yellow, 178, 

In pneumonia, 121, 126. 

In pulmonary alveoli, 118. 
in the stools In Intestinal cancer, 326. 
in ulcer, 320. 
in intussusception, 336. 
in the urine In chronic nephritis, 867; in 
the urine In contracted kidney, 362. 

Blood, morphological constituents of, and 
their changes, 772, 776. 

Blood plasma, 772. 

Blood plates, morphological properties of, 
776. 


Blood pressure, In heart disease, 1, 41, 64, 66, 
69. 

In jaundice, 208. 
in renal disease, 64, 66, 848. 
the result of reflex irritation of the vaso- 
motor centre, 66. 

Blood reaction of typhoid patients, 861, 920, 
921. 

Body, attitude of, in paralysis agltans, 761. 
equilibrium of, deficiency of. In conditions 
of ataxia, 643. 

Bone Inflammation, diphtheritic, 944; due to 
Beptlo Infection, 966; In enteric fever, 918. 

Bone marrow, changes of. In leucamla, 793, 
■ 797, 799; in leucocytosis, 801; in septico- 
pyemia, 966. 

thmours, myelogenous, differentiation from 
osteomalacia, 861. 

Borborygml In acute intestinal catarrh, 208. 

Brachlum conjuncttvum, origin and course 
in the cerebellum, 619. 

Brach-Romberg’s symptom, 689. 

Bradycardia in coronary sclerosis, 62. 

Brain, abscess of, 691. 
acute, 694. 

, etiological factors for the dlsgnosis of, 694. 
apoplexy due to, 674. 
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Brain &bsceflB, diagnosis of acute, 694; sub- 
acute and chronic, 694. 
differentiation of, from brain tumours, 688; 
from meningeal hemorrhage, 694; from 
purulent meningitis, 694. 
encapsulation of, 691. 
focal symptoms of, 692. 
general symptoms of, 692. 
idiopathic. 696. 

in central lobe, 693; in diphtheria, 943; in 
typhoid fever, 916. 
latency of, 692. 

meningitlB in progressing, 691, 710. 
of the cerebellum, 693. 
of the frontal lobes, 693. 
of the occipital lobes, 693. 
of the temporal lobes, 693. 

Brain, anemia of, diagnosis of, 699: etiolog- 
ical, 700. 

differentiation from hyperemia of the 
brain, 700, 701. 
symptoms ef, 700. 

Brain, anterior, development and structure 
of, 634, 636. 
functions of the, 640. 

surface of cortical areas, 637; fissures and 
covfplutlons of the, 637, 638. 
toploMlagnostic view-points In affections 
of, 643, 662, 663. 

Brain, arteries of the, aneurysms of, cuusluj 
meningeal hemorrhages by rupture, 
718; tumour phenomena in, 691, 692. 
etiological diagnosis of, 679. 
apoplectic stroke in, 677. 
differentiation of, from cerebral hemor- 
rhage. 679. 

embolism and thrombosis of, 676. 
epileptic convulsions in embolic insult, 677. 
stages of, 677, 678. „ 
symptoms of, 678. 

Brain, cortex of, association tracts of (fibre 
proprle), 634, 638. 
fOBse and convolutions of, 634, 637. 
histological structure, 637. 
lesions of the, 648; diagnosis of, 648, 649; 
due to hemorrhages, 670, 719, paralysis 
of the facialis due to, 476, 660; paralysis 
of the muscleB of maBtlcation, due to, 
467. 

motor sphere (centres) of, 640, 641. 
points serving for speech, 669. 
sensory sphere (oentres) of, 641, 642. 
symptoms of cortical foci In the central 
convolutions and paracentral lobes, 649; 
frontal convolutions, 651, occipital convo- 
lutions, 649; parietal convolutions, 649; 
temporal convolutions, 651. 

Brain, diseases of. descending degeneration 
in the pyramidal lateral-column tracts, 
562, 663. 
diffuse, 699. 

focal, remaining latent, 663. 
functional, 722. 

of the anterior brain, 634, 665. 
of the cerebellum, 619. 
of the middle brain, 626. 
of the posterior brain, 697. 
speech disturbances in, 661-663. 

Brain, hyperemia of, 699. 
active and passive, due to stasis, 701, 702. 
etiological factors of, 700. 
diagnosis and symptoms of, 699, 700. 

Brain, nerves of the, anatomical changes of, 
in amyotrophic lateral sclerosis, 664, 666; 
in tabes dorsalis, 638, 639. 
central tracts of the motor, 636. 
compression of, 617. 
neuritlc affection of, 606. 
paralysis of the motor, 466; in brain tu- 
mours, 684, 685; In cerebellar affections, 
624; in meningitis, 706; in pons hemor- 
rhages (alternating), 610, 670. 
sclerotic changes, 689. 
spasm of the motor, 496. 

Brain, nuclei of the nerves of the, anatomi- 
cal location off 697, 698, 699, 601, 629, 


Brain, degeneration of, in progressive mus- 
cular atrophy, 663. 664, 666. 
ophthalmoplegia of the, 616. 
paralysis of, In progressive bulbar paraly- 
sis, 611, 613. 

Brain, edema of, etiological factors and 
symptoms, 702. 

Brain, softening of the, 676. 
apoplectic Insult in, 677. 
chronic progressive, 680. 
differentiation of, from cerebral hemor- 
rhages, 679; from cerebral tumour, 689. 
focal symptoms of, 678. 
origin of, 677. 

seat and extension of the area of, 679. 
syphilitic, 680. 

Brain, syphilis of, differential diagnosis 
of multiple syphiloma from meningitis, 
710. 

Brain, tubercles of the, in childhood, and 
their diagnostic signs, 690. 

Brain, tumours of the, basal, 686, 686, 690, 
691. 

carcinomatous, 691. 
causing apoplexy, 674. 
diagnosis of, 680; of the course of the, 000; 
of the seat of the, 689; of the variety of 
the, 689. 

differentiation from chronic cerebral ab- 
scess, 688; from chronic hydrocephalus, 
689; from chronic softening of the brain, 
689; from epilepsy, 688; from meningitis, 
688; from migraine, 687; from progressive 
paralysis, 698; from multiple sclerosis, 
689; from pons-medulla foci, 609. 
due to aneurysms, 691; to parasites, 690. 
during childhood, 690. 
gllomatous, 690. 
gummatous, 690. 
in the lobes of the brain, 686. 
of the central cranial fossa, 686. 
of the posterior cranial fossa, 686. 
sarcomatous, 690, 691. 

seat of. 684. * 

symptoms, genera^, 682, 683, 684; local (fo- 

Breathlng, ’diminished, in atrophy of the 
lungs, 129; in bronchial aBthma, 103; in 
bronchial stenosis, 96; in fibrinous bron- 
chitis, 94; in pleurisy, 164; amphoric, in 
aortic aneurysm, 66; In cavities of the 
lungs, 136; bronchial, in mediastinal tu- 
mours, 146; in pleurisy, 157; in pneumonia, 
123, 127; in pulmonary atelectasis, 106, 108; 
in pulmonary cavities, 108, 136; in pulmo- 
nary consolidation, 109; in pulmonary 
OBdema, 117; metamorphosis of, 137, 138; 
stertorous, in uremia, 369; vesicular, in 
bronchial catarrh, 90; in insufficiency of 
the pulmonary valves, 29. 

Bright's disease (see Nephritis). 

Bronchi, compression of, by mediastinal tu- 
mours, 97. 
diseases of the, 90. 

Inflammatory thickening of the bronchial 
wall, aB caused by bronchial stenosis, 98. 
perforation of, 98. 

Bronchial asthma (see Asthma). 

Bronchial catarrh, 90. 
acute articular rheumatism -in, 974. 
etiological factors, 91, 96. 
anthrax in, 996. 

chronic, 91: differentiation from bronchi- 
ectasis, 102. 

engorgement symptoms in, 91; hypertrophy 
of the heart in, 66; impaired expiration In, 
90; influenza In, 986, 987; leucemia In, 794; 
measles in, 868, 866; miliary tuberculosis 
in, 966; mumps in, 940; relapsing fever In, 
904; rhachltis in, 868; scarlatina In, 876, 
876; trichinosis in, 1000; typhoid fever in, 
911, 912, 914; typhus in, 899. 
infectious, causing broncho-pneumonia, 
126. 

rftles and, 90. 

respiratory murmurs in, 90, 
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Bronchia) coagula In the sputum In croup- 
ous pneumonia, 121; In fibrinous bron- 
chitis, 94. 

Bronchial fremitus, 90. 

Bronchiectasis, 99. 

combined with pulmonary hemorrhage, 
108. 

complicated by amyloid affection of the 
abdominal organs, 103; complicated by 
cerebral abscess, 102. 

demonstration of cavities in the lungs In, 

100 . 

differential diagnosis between bronchiec- 
tatlc and phthisical cavities, 100; from 
bronchitis chronica, 102; from bronchitis 
putrlda, 102; from pulmonary abscess, 
101; from pulmonary gangrene, 102; sac- 
culated pyopneumothorax, 101. 
due to Interstitial pneumonia, 129. 
seat of, 100. 

sputum ( 4i mouthful " expectoration) in, 
99; origin of, 100. 

Bronchiostenosls, 95. 
auscultation in, 96. 
cause of, 97, 98. 

cicatricial callous, due to Byphllls, 98. 
differential diagnosis between laryngeal 
stenosis, 96; tracheostenosis, 97. 
due to fibrinous coagulation, 98; due to 
foreign bodies, 97. 

In hysterics, 98. 
location of, 96. 
percussion in, 96. 

Bronchitis, acute, 90. 

bronchiectasis in, 102; perforated empyema, 
91; pulmonary gangrene, 91. 
capillary (suffocative), 92. 
chronic, 91. 

differential diagnosis between putrid and 
fibrinous, 94. 
pseudoflbrlnous, 94. 
putrid, 91. 
uncomplicated. 90. 

Bronchitis, capillary and acute, In miliary 
tuberculosis, 962. 

Bronchophony in bronchiectasis, 100. 
in broncho-pneumonia. 127, 129. 
in congestion of the lungs, 109. 
in exudative pleurisy, 157. 

In pneumonia, 122, 123. 
in pulmonary atelectasis. 106, 108. 
Broncho-pneumonia, 12C. 
acute, 133. 
caseouB, 130, 134. 

In whooping-cough, 948. 

Bronchorrhma punformls serosa (pitultosa), 
91. 

Bronze colour of diabetics, 829. 
Brown-SOquard spinal paralysis, 582. 
disturbances of discharge of urine and 
feces in, 583. 
hemiplegia in, 682. 

muscular sensation of the paralyzed side 
in, 682. 

sensibility of the skin of the affected side 
In, 633. 

unilateral suppression of tactile sensation 
on the contralateral side In, 582. 
Buccinator paralysis In lesion of the facial 
nerve, 472. 

Bulbar myelltiB, acute, and bulbar hromor- 
rhage, 611, 615. 

Bulbar paralysis, acute apoplectiform, 611; 
due to compression of the pons medulla, 
617; functional asthenic (without ana- 
tomical findings), 616, 617. 
anatomical findings In, 612. 
anterior, 616. 
chronic progressive, 612. 
differential diagnosis, 614; from multiple 
sclerosis, 616. 

disturbances of speech In, 612; secondary, 
6 19 . 

dysphagia in, 613. 

electric Irritability of the muscles In, 614. 
muscular atrophy In, 612. 
of supranuclear origin, 615. 


Bulbar paralysis, ophthalmoscopical phenom- 
ena in, 612. 

paralytic phenomena of the cerebral nerves 
in^ 613, 614; bulbar paralysis, progressive, 

reflex irritability in, 614. 

respiration and pulse frequency In, 614. 

salivation in, 614. 

Bulbar phenomena In amyotrophic lateral 
sclerosis, 556, 614. 

In Graves's disease. 762, 763. 

In Landry's paralysis, 686. 

In polyneuritis, 508. 

In spinal progressive muscular atrophy, 
666, 670, 614. 

In syringomyelia, 572. 

Bulimia, nervous phenomena, diagnosis of. 
299. 


C 

Cachexia Rtrumtprlva, 759. 

Caecum, Inflammation of, 312. 
occlusion, 335. 
ulceration, 322. 

CatsBon paralysis, diagnosis criteria, 5~9. 
Calves of the leg, Hpasin of. occurrence* of. 
in Asiatic cholera, 933, In dysentery, 930, 
In neuritis, 506, 508. 
origin of, 503. 

Cancer cachexia In gaBtrlc cancer, 281. 
in hepatic cancer, 198. 
in intestinal cancer, 325. 
in renal cancer, 386. 

Capillaries, blood-current In, In diseases of 
tho heart, 1. 

Capillary bronchitis, 92. 
acute Inflammation of the lungs In, 93. 
auscultatory symptoms, 03. 
complicated by atelectasis, 93. complicated 
by acute 'millary tuberculosis, 93, compli- 
cated by catarrhal pneumonia, 93. 
cough In, 93. 

Curschmann’s spirals In, 94. 
inspiratory retraction of the epigastrium 
in, 92. 

pectoral fremitus in, 93. 
sputum in, 93. 

Capillary pulse in ansemics, 784. 
aortic insufficiency, 23. 
pulmonary insufficiency, 29. 

Capsule, internal, anatomical location of, in 
the brain, 634. 
hemorrhages Into the, 669. 
morbid foci of, and symptoms, 645, motor, 
645, sensory, 64G. vaso-motor. 647. 
position of the various fibre tracts In, 648. 
Caput medusa? of the umbilical region In 
cirrhosis of the liver, 182. 

Caput obstlpum spastlcum, attitude of the 
head in, 498. 

Carbohydrates, transformation of, in tho 
liver, 171. 

Carbonic-acid gns intoxication in capillary 
bronchitis, 92. In laryngeal steno^s, 71; 
in pulmouary atelectasis, 106; in pulmo- 
nary congestion, 109; in pulmonary 
oBdema, 118. 

Carcinoma of the bladder, 399. 
of the gall-bladder, 202; of the intes- 
tines, 325; of the kidneys, 385; of the 
larynx, 79; of the liver, 196; of the lungs, 
146. 

of the CBsophagus, 246; causing oesophageal 
. stenosis, 251. 

of the palate and pharynx, differentiation 
from gummatous nodes, 245. 
of the pancreas, 223; of the peritoneum, 
>419; of the pleura, 168, of the rectum, 392; 
of the spleen, 232; of the stomach, 280. 
Carcinoma recti, differentiation from dysen- 
tery, 931. 

Carcinoma villosum of the urinary bladder, 
399. 

Carcinomata, metastatic, in the brain, diag- 
nosis of, 690. 
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Cardin, occlusion of the, Insufficient, of the 
stomach, 30/; spasmodic, 305. 

Cardiac dulness In bronchial asthma. 108; in 
cardiac asthma, 00; in mediastinal tu- 
mours, 147, 161. 

diffusion of, in aortic Insufficiency, 20; In 
acute endocarditis, 7; in fatty heart, 61; 
in hypertrophy of the heart, 66; in mitral 
Insufficiency, 12; In mitral stenosis, 16; 
in pericarditis, 39; in tricuspid Insuffi- 
ciency, 30. 

Cardiac murmurs, ansunlc, 783, 784. 
in acute articular rheumatism, 974; In ery- 
sipelas, 898; in Graves's disease, 769; in 
leucamla, 794; in malaria, 979. 

Cardlalgla in duodenal ulcer, 821. 
of gouty patients, 846. 
of neurasthenics, 783. 

Carles of the bones of the skull the cause of 
cerebral abscess. 696 

of petrous bone the cause of abBcess of the 
brain, 696; paralysis of the facial nerve, 
479; purulent meningitis, 710. 

Carles of vertebral bodies the cause of acute 
spinal meningitis, 631; myelitis, 681. 

Carotid artery, murmur in the, in aortic in- 
sufficiency, 23. 

Casein JJgestlon, 267. 

Catalepfly, 496. 
of hysterics, 726. 

Cataract in diabetics, 831. 

In gout, 846. 

Catarrh, 00* 91. 

Cauda equina, tumours of, symptoms, 584. 

Cavities, bronchiectatic and phthisical, dif- 
ferentiation, 100. 

In pulmonary abscesB, 142, 143. 

In tuberculosis, 136, 137. 
large, and pneumothorax, differentiation 
of. 164. 

Cell activity faulty in obesity, 843. 

Central convolutions of the cortex of the 
brain, focal symptoms of, 649; In ab- 
scess, 693. 

Central nervous system, congenital defect- 
ive “ anlage," 549; rheumatic intoxica- 
tion of, 974. 

Centre clllosplnal, anatomical position in 
the spinal cord, 624. 

ovale, focal affections of, 661; diagnosis of, 
662. 

vaso-motor. Irritation phenomena of, In 
cerebral anemia, 700. 

Centres of the corpora quadrlgemlna (for 
contraction of the carala and stomach), 
630. 

of the cortex of the brain, motor, 640, 611. 
660, 661; sensory, 639, 640, 642. 

• of the medulla oblongata for reflex move- 
ments, 604 (disturbances of), 617. 
of the optic thalaml (for reflex movements 
of expression), 643, 644. 
spinal, of the cervical cord, 524; of the 
lumbar cord. 624; of the vaso-motors,626. 

Cephalea (see Cephalalgia). 

Cephalalgia, etiological factors for the diag- 
nosis of, 463, 464. 

differentiation from headache due to cere- 
bral tumours, 687; due to trigeminus 
neuralgia, 463, 463. 

ophthalmological examination In, 463. 

Cerebellar lateral-column tracts, affections 
of, and symptoms, 627. 
communication of, with Clarke's column, 
621, 621. 

functional Implication of, for co-gfilna- 
tlon, 621, 642, 643, 621. 
their course in the cerebellum, 621, 622; in 
th^ spinal cord, 614, 521. 

Cerebellum, affections of, anatomtco-physlo- 
logical conditions, 619, 620, 621, 622; diag- 
nosis Of, 622. 

. functions of, 62L « 

In cerebellar abscess, 69& 

In cerebellar tumours, Jffit, 623, 681. 

’ In disease of the braehium pontts, 623. 

In Mslon of the vestibular nerve-fibres. 
621 


Cerebellum, origin and distribution of cere- 
bellar peduncle fibres In the, 643, 619, 620. 
relations of the acoustic nerve to the, 62L 

Cerebral abscess In bronchiectasis, 103. 

Cerebral arteries, atheroma of, 64. 

Cerebral haemorrhage, 664. 
apoplectic Insult In, 664; absence of. In 
cases of, 676; genesis and consequences 
of, 666. 

diagnosis of, 668; differentiation from epi- 
lepsy, 674; from meningitis, 672; from 
sepsis, 675; from softening of the brain, 
676; from symptomatic apoplexies, 673; 
from uremia, 676. 

electrical conditions of the paralysed 
nerves and muscles In, 671. 
exempted areas In the paralysed regions in, 
668 . 

focal symptoms of, 666, 668, 669, 671; post- 
hemiplegic, 672; with absence of Insult, 
675. 

in contracted kidney, 363; In hypertrophy 
of the heart, 56; pathogenesis of, 665; pro- 
dromes of, 665; seat of, 667, 668; topical, 
667, 668, 670. 

Cerebral peduncles, affections of, clinical 
observation of, 631, 670; clinical diagnosis 
of. 630. 

paralysis of the extremities (contralat- 
eral), 631; of the facialis, 476, 476; of the 
hypoglosBUB, 482; of the oculomotorlus 
(alternating, partial and total), 631; 
pyramidal lateral-column degeneration, 

vaBo-motor disturbances due to, 631, 632. 

Cerebral peduncles, anatomical structure of, 
626. 

of tho lemniscus, 627, 628, 637. 
of the pes, 626. 
of the tegmentum, 626, 627, 637. 
function of, 630. 

Cerebral phenomena in atheroma and sclero- 
sis of the coronary arteries, 64; fatty 
heart, 52; pneumonia, 124. 
ursmic, 363, 364. 

Cerebral rheumatisms, 972. 
case of, 972. 

Cerebral sclerosis, diagnosis of diffuse, 696, 
697. 

of disseminated, 696. 

Cerebral sinuses, inflammation of the sinus 
wall. 714. 

thrombosis and phlebitis of, 714; origin of, 
714; symptoms of, 715, 716; thrombosis of 
tho sinus cavernosus, 717; of the sinus 
longltudlnalis, 717; of the sinus trans- 
versus, 710. 

Cerebral symptoms In acromegaly. 767; in 
acute articular rheumatism, 971, 972; in 
Asiatic cholera, 933; In diphtheria, 944; In 
durhamatoma, 719; In erysipelas. 898; In 
measles, 867; in multiple spinal -cord 
sclerosis, 591; in scarlatina, 874, 876; in 
small-pox, 886; in tabes dorsalis, 639; in 
typhoid fever, 911, 914, 916, 918. 

Cerebral typhus, 919. 
diagnosis of, 926, 954. 

Cerebro-splnal meningitis, epidemic, 708, 
949. 

apoplectiform, 953. 

causes for the origin of, 953. 

complications, 951. 

diagnosis, 708, 949; differentiation from 
cryptogenetlc septicopyemia, 954; from 
enteric fever, 954; from purulent, non- 
epldemlo meningitis, 964; from tubercu- 
lar meningitis. 963. 

fever (see Epidemic Cerebro-Splnal Men- 
ingitis). 

Infection in, 951, 952, 953. 

microbes of, 709, 952, 953. 

occurrence in epidemics. 962. 

primary 'cryptogenetlc, 954. 

prodromal symptoms, 950. - 

scaphoid retraction of the abdomesr In, 

sequela of, 961. 
sporadic occurrence of, 963. 
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terijmipti/ meningitis, symptoms of, 961 . 

Cvsbnun, bsasl gtnslla of the, function of, 
648 * 

Cervical marrow* Inflammation of* diagnosis 
and symptoms of* B77. 

Cervical nerves, neuralgias of, 463; paraly- 
ses In the four upper, 483; in the four 
lower, 484; spasms in the region of, 499. 
Cervlco-brachlal neuralgia, diagnosis, 464. 
Cervl co -ocrelpital neuralgia, diagnosis of, 

Changes of position of the kidneys, 391; of 
the liver, 806; of the spleen, 233; of the 
stomach, 291, 292. 

Charcot's crystals, and bronchial asthma, 
104, 106. 

fibrinous capillary bronchitis, 94. 

In the blood. In leucmmics, 792. 

Cheek, flapping of the, 472. 
gangrene of the, 287. 

Chest, examination of the, upon determina- 
tion of the diagnosis of an affection, vll. 
retraction of the region of the apex-beat in 
pericardial synechia, 46. 

Cheyne-Stokee phenomena in apoplectic in- 
sult, 664; in fatty heart, 62; In menin- 
gitis, 704; in epidemic cerebro-spinal, 
060; spinal, 630; pons-medulla affections, 
608; uraemic intoxication, 369. 

Chicken breast due to rhachltlc change of 
the thorax, 863. 

Chicken-pox, 889. 
eruption in. 889. 

Chills In embolism of pulmonary artery, 140. 
in croupous pneumonia, 123. 

In embolism of spleen, 230. 

In renal abscess, 370. 

Chlragra, 844. 

Chlorosis, 778. 

etiology, 789; blood formation in, 780; coag- 
ulability of the blood In, 781 ;* functional 
disturbances in, 781; hemoglobin contents 
of the blood in, 778, 779, 789. hemorrhages 
due to, 786; occurrence of, 789; Blnus 
thrombosis due to, 714. 

Choked disk (engorgement papilla), 617. 

In brain tumours, 681, 685, 686, 687, 688. 

In cerebellar, 624. 

In hydrocephalus, 720. 

In meningeal haemorrhages, 719. 
Cholangeltts purulent, diagnosis, 217. 
differential diagnosis from. Well's disease, 
214. 

Cholelithiasis, 214. 

differential diagnosis of the attacks of fe- 
ver of, from Intermittent fever, 983. 
differential diagnosis between abscess of 
the liver, 190; catarrhal Jaundice, 212. 
gastr&lgla, 216; gastric ulcer, 216; ma- 
larial fever, 216; renal-stone colic, 216. 
jaundice in, 216. 

Cholera aslatlca, cholera infectlosa, 981. 
abortive forma of, 932. 
eetlologlcal factors of, 936. 
alglda, 982, 933. 


asphytica, 932. 
blood Insplssation In, 931. 
diagnosis of, 982. 983. 936; differential, 
from cholera nostrae, 937; from intoxica- 
tions, 937. 

Ineubation period, 931. 

Intestine, conduct of the, in, 934. 
local, etc., predisposition to, 936. 
origin of, due to oacllU (vlbriones), 936* 
phenomena of reaction In, 932. 
alcea. 924. 

significance of the water for the distribu- 
tion of, 926. 

stages of the course of, 932. 
symptoms, general, on the part of the cir- 
culatory organs, 933; of the muscles, 933; 
- of the respiratory organs, 933. 
toxlne effect! In, 922, 988, 985. 

sS&Ss&a' 

differentiation from Aslatlo cholera, 987. 


Cholera nostras, 809. 
bacilli in, 809. 
symptoms of, 809. 

Cholera roth reaction, 986. 

Cholera typhoid, 932. 

Cholera vlbriones, 936. 

Cholesterln plates In the sputum. In pulmo- 
nary abscess, 142. 

Chorda tympaui, gustatory nerve-fibres of, 
438, 441, 470. 
paralysis of, 469, 473. 
salivary* secretion fibres of, 471. 

Chorditle vocalis inferior, 69; superior, 68. 
tuberose, 70. 


Chorea, 744. 

complication with articular rheumatism, 
746, 975; with endocarditis, 745. 
diagnosis. 746; differential, from athetosis, 
746; from myoclonia, 748. 
disturbances of co-ordination, 744, 746. 
electrlca, 746, 746. 

Huntington's, 745. . 

major, of hysterics, minor, 744. 

nature of, 746. 

pathogenesis of, 745, 746. 

predisposing factors of, 746. 

prehemlplegic and posthemiplegic, 672, 745. 

Sydenham’s, 744. 

symptoms of, 744. 

time of occurrence of, 746. 


Chorelo movements, 744, 745. 
after apoplexies, 672. 
in lesion of the optic thalaml, 643. 
Choreold tubercles In miliary tuberculosis. 


Chorlo-retlnltls of diabetics. 831. 

Cicatrices in the larynx, 77. * 
in the oesophagus, 260. 

In the stomach, 275. 

Circulatory disturbances In affections of the 
heart, 1. 

In cardiac asthma, 69; in hypertrophy, 63. 

64; in cholera aslatlca, 931, 933; In enteric 
fever, 917, in Interstitial pneumonia, 129, 

In mediastinal tumours, 149; In mitral 
stenosis, 16; In pericarditis, 41; In pulmo- 
nary atelectasis, 107; In pulmonary con- ' 
gestlon, 109; In pulmonary emphysema, ^ 

of the brain, 664; of the spinal cord. 694. 
Circulatory organs, affections or. In aniemla, 

783. 

in diabetes mellltus, 829, 830. 
in gout, 846, 847. 

In typhoid fever, 917. 

Cirrhosis of tho liver, 180. 
etiological factors, 183. 
ascites due to, 182; and ascites due to* <■ 
chronic peritonitis, 185; due to pylephle- 
bitis and pylethrombosls, 184. 

Caput Medusas of the umbilical region, 182. 
collaterals between portal vein and cava 
circulation In, 182. 

differential diagnosis of, 183; from atrophic 
nutmeg liver, 184; from fatty liver, 196; 
from simple marantic atrophy of the liver, 

184; from syphilis of the liver, 184. 
gastric and intestinal catarrh In, 181. 
granulation of the liver In, 181. 
haemorrhoids in, 182. 

Jaundice In, 183. 
portal-vein stasis In, 182. 
the urine In, 183. 

Cirrhosis, l^gertrophlc, 186. 

.differential diagnosis, 186. 
engorgement of the portal vein, 186. 

Jaundice in, 186. 
symptoms of, 186. 
urine in, 186. 

Clarke's columns in the spinal cord, degen- 
erative— atrophic changes of. In hered- 
itary ataxia, 660. 

position and nerve elements of, 616, 617, 

621, 622, 524. 

Olavus hystericus, 728. 

Claw position of the hand in progressive 
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muscular atrophy, 664; In syringomyelia, 
672; In ulnaris paralysis, 489. 

Cleldagra, symptoms oi v 844. 

Club-foot position In acute anterior polio- 
myelitis, 660. 

Coed, capsular, as generators of pneumonia, 

121 . 

Coccygodynia, origin and symptoms, 462. 

Cold, points of, 433. 

Colic, 342. 
causes of, 343. 

diagnosis of the various forms of, 343. 
differentiation of, due to IntcBtlual affec- 
tions from gall-stone and renal colic, 
343; from peritonitis, 343. 
due to pancreatic calculi, 225. 

In Intestinal catarrh, acute, 308; chronic, 
317. 

Colic, nervous, 342. 
hysterical, or abdominal wall, 344. 

ColltlB, acute, diagnosis, symptoms, 316. 

Collapse in atheroma of the coronary arter- 
ies, 64. 

In peritonitis, 408. 

In perityphlitis, 313. 

symptoms of, In anthrax, 996; In Asiatic 
cholera, 931; In diabetic coma, 8.13. 

Collateral circulation between the portal 
vein and cava in hepatic cirrhosis, 182. 
the upper and lower halves of the body In 
persistence of the aortic Isthmus, 38. 

Collaterals of the nerve processes, course of, 
In the spinal cord, 516, 617. 
functions of, 426. 

termination of, in tho spinal cord, 517, 522, 
624, 643. 

Colon, carcinoma, 326. 
differential diagnosis between carcinoma 
of the, and gastric cancer, 327; pancreatic 
cancer, 224. 
occlusion of the, 326. 

position of the, in relation to renal tu- 
mours, ^27, 328. 

transverse. Inflation of, and atrophy of the 
liver, differentiation of, 179. 

Colour index, 788. 

Colour sense, disturbances in hysteria of, 
729; In tabes dorsalis. 538. 

Columns, lateral, of the spinal cord, diseases 
of, and symptoms, 527; degenerative, 552, 
553. 

fibre systems of, 514, 515. 
structure of, In the medulla, 596, 697. 

Coma In atrophy of the liver, 176. 
in cholsemlc intoxication, 209. 
in uremic Intoxication, 359. 

Coma, diabetic, 832. 

In cerebral rheumatism, 972. 
in cholera, 932. 

In meningeal hemorrhages, 719. 
meningitis, 703; in epidemic ccrebro-spinal, 
950. 

varieties, 833. 

Comma bacilli (cholera vibrlona), 931, 935. 
action of the toxlnes of, 932. 
cultures of, 935. 
dlagnostlp Importance of, 935. 
differentiation from similar splrllll, 937. 
occurrence of, 935. 
resistibility of, 936. 

Commissures of the brain, anatomical condi- 
tions of, 635. 
nerve-fibres of, 515, 617. 
of the spinal cord, 613. 

Compensation of cardiac dyspnea, 39. 
.circulatory disturbances, of the heart, 3. 
resorbabillty of the stomach in dilatation, 
29di 

Compression myelitis, 679. 

Initial Irritative symptoms of, 680. 
interruption of conduction In the spinal 
cord, 679. 

■egjt of the compression In, 681. 
secondary degeneration due to, 552, 681. 
unilateral, 582. 

Compression of veins (see Verious Compres- 
sion)* 


Compression phenomena of Aediastlnal tu- 
mours, 146. 149, 150. 

Compression stenoBls of the biliary passages, 

of the trachea, 97, 148. 

Concretions, examination of the, 389. 
formation of, in the kidneys and ureters, 
389, 390; In the urlo acid, 389. 

Condylomata of the palate and pharynx, 244. 
of the larynx, broad, 76. 

Conjunctivitis, diphtheritic, 943. 
in facialis nerve paralysis, 472. 

In whooping-cough, 946. 

Connective-tissue nyperplaBla of the liver 
(see Hypertrophic Cirrhosis). 

Consciousness, disturbances of. In acute 
miliary tuberculosis, 966. 

'in apoplectic Insult, 665; In cholera, 932; In 
cryptogenetlc septicopyemia, 967; in dia- 
betic coma, 832; in epileptic attacks, 736, 
738. 

Constipation In chronic intestinal catarrh, 
31 6. 

In intestinal stenosis due to cancer of the 
bowel, 326. 

In peritonitis, 410. 

In perityphlitis, 312. 
in stasis conditions, 341. 
nervous, 341. 

Constitutional diseases, diagnosis of, 772. 
multiple neurltiB In, 605. 

Constrained conceptions of neurasthenics, 
732. 

Consumption, galloping, 134. 

Contractures in acute Infantile encephalitis, 

666 . 

In brain tumours, 683. 
in capsular affections, 646. 

In hysteria, 725. 

In pachymeningitis rervlcallB hypertrophi- 
es, 534. 

secondary, in anterior poliomyelitis, 560. 
spastic, In affection of the pyramidal an- 
tero-lateral column tractB of the spinal 
cord, 525. 

subsequent to cerebral haemorrhages, 671. 

Conus affections of the spinal cord, diag- 
nosis of, 585. 

nature and symptoms of, 586. 

Convexity meningitis, general phenomena 
and focal symptoms, 707. 

Convulsions, 496. 

epileptic, 736; in brain abscess, 696; In 
brain tumour, 681; in cortical affections 
of the brain, 662; In meningitis, 703, 704, 
705; in Asiatic cholera, 932; In cryptoge- 
netlc septlcopyspmla, 967; In influenza, 986; 
In poliomyelitis, anterior, acute, 559; in 
rhachitls, 853. 

Co-ordination, centre of, 521, 622. 

Innervation tracts of, 542, 619, 620, 621, 622. 
mechanism of, 642, 622. 

Co-ordination, disturbances of, In athetosis, 
747. 

In cerebellar affections, 623. 

In chorea, 744, 745. 

in disease of the cerebellar literal-column 
tracts, 627, 543. 

In multiple sclerosis of the spinal cord, 
590. 

In neuritis, 507. 

In syringomyelia, 572. 

In tabes dorsalis, 639; causation of, 642, 643. 
subsequent to diphtheria, 946. 

Co-ordination spasms, varieties of, 602. 

Corona radlata fibres in the brain, 634, 636. 
interruption of, and symptoms, 643. 

Corona radlata, optic, cerebral (Gratlolet's), 
623. 

cortical, 636, 642. 

Coronary arteries, sclerosis of, 63. 
spontaneous rupture of the heart In, 63. 
etenocardlao attacks In, 68, 63. 

Corpora quadrlgemlna. anatomical position 
and structure of, 628, 643. 
function of, 630. 
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Cmbi quadrtgsmlna restUormla, anatom- 
ical position ana structure of, 608, 621, 

symptoms ana diagnosis of disease of, 680, 

Corpus callosum, fibres of, 686. 
cllfare (dentatum), position of, in the cere- 
bellum, 61 6. 

striatum, 684; foci of, and symptoms, 646, 
661; functions of; 648. 

subthalamloum (Luys’s body), anatomical 
• position, 686* 

Corrugator ragercllll, paralysis of, 472. 


Corset liver. 806. 
and intestinal cancer, 827. 
and wandering kidney, 206. 

Cortical areas. 687. 688. 
psycho-motor, 640; region of, 641, 651. 
psycho-sensory. 688, 648. 
t Cortical haemorrhages, 670. 

Corysa in lnfluensa, 886, 988. 

In pertussis, 846. 

In typhoid fever, 917. 

Cough in capillary bronchitis, 93. 

In laryngeal catarrh, 68; laryngitis, 68; 

diphtheritic, 71. 

In pneumonia, 124, 127. 

Cough, spasm of, origin of, 601. 

Coxalgla, nervous, diagnosis of, 462. 

differentiation from sciatica, 469, 460. 
Coxitis; differential diagnosis from sciatica, 
469. 

Cramps, character of, 496. 

In the calves of the legs, 608. 

Cranlotabes, consequences of, 862. 

formation of the skull in, 862. 

Cremaster reflex In apoplectic attacks, 665. 
Crepitatlo lndux and redux of the lung in 
pneumonia, 128. , 

Crepitation and friction sounds, pleuritic, 
differentiation. 164. 

In atelectasis of the lungs, 107, 108. 

In pneumonia, 123, 127. 

Cricoarytenoid muscles, paralysis of, 87. 
Crlcothyreold muscle, paralytic symptoms of, 
83. 

CrI hydrencOphalique in meningitis, 703. 

In epldemlo cerebro-splnal, 960. 

Crises nephrOtlques, differentiation from 
renal colic, 889. 

Croup, characterisation of, 941. 

Crural double sound in ansemlcs, 784; In 
aortic Insufficiency, 28. 

Crural nerve, neuralgia of, 456. 

paralyals of, symptoms of, 498. 

Crural vein sounds in tricuspid Insufficiency, 

U. 

mixed double, sound, 81. 

Cutaneous emphysema due to esophageal 
rupture, 868. 

Cyanosis in bronchial catarrh, 91; In congen- 
ital aortic stenosis, 28; in diseases of the 
. heart, 1; In mediastinal tumours, 148; In 
myocarditis, 49; in pericarditis, 410; In 
pleurisy, 167; in pneumonia, 127, 129; in 
pulmonary* atelectasis, 106; pulmonary 
stenosis, 29: in tricuspid insufficiency, 20; 
In tricuspid stenosis, 38. 

Cystlcerci In the brain substance, diagnosis 
of. 686. 

Cystitis, 898. 
acute, 898. 896. 

and pyelitis, differentiation, 896. 
calculous, 887. 
contracted kidney. 886. 
croupous diphtheritic, 887. 

Olegnostte symptoms of, 888; origin of, due 
to Imported bacteria. 884. 
gonorrhoelo, 887; condition of the urine In, 
687; mild and severe forms, 886. 
submucous, parenchymatous. 898. 
tuberculous, 888; causes of, 896; thickening 
and expansion of the bladder, 886. 

Cystitis in acute articular rheumatism, 974. • 
in mumps, 840. 
in myelitis, 676. 


aor “ u '’ *• 

Cystoscopy In carcinoma of the bladder, 868. 

In urinary concrements In the bladder. 
„ 887; In the kidneys and ureters, 888. 
Cystospasm, 402. 

Cysts of the kidneys, 881; of the larynx, 78; 
of the mesentery, 421. 

Cytoryctes variola in the blood of small- 
pox patients, 881. 


Deafness in focal affections of the temporal 
cortex, 661. 

Decubital ulcer of the oesophagus. 246. 
Defluvlum caplllltll In diabetes, 828. 

In erysipelas, 896. 

Degeneration, fatty, of heart, 61. 
gray, of the cerebral nerve nuclei in pro- 
gressive bulbar paralyals, 612, 613. 
of the motor conduction tract, 662. 
of the posterior columns of the spinal cord 
In tabei dorsalis, 537, 688, 640. 
of the pyramidal trade In progresalve bul- 
bar paralysis, 612. 
origin of, 619, 620, 621. 
parenchymatous, of the muscles In typhoid 
fever, 918; of the peripheral nerves, 668. 
Deglutition, activity of, centre, 604. 
disturbances of, In accessorius paralysis, 
481; in menlngltlB, 704; In pons-oblongata 
affections, 608, 609. 

spasms of, hysteria, 726; In ' hydrophobia, 
993; in tetanus, 991. 

Deglutition, difficulty in cancer of (Esopha- 
gus, 246. 

perlchondrltlB, 73. 
spasm of oesophagus, 249. 
stenosis of (Bsophagus, 247. 

Delirium due to cholaemic Intoxication, 209. 
due to uremic Intoxication, 369* 
in acute yellow atrophy of the liver, 176. 
Delirium In acute miliary tuberculosis, 966; 
In cholera, 933; In lnfluensa, 987; in men- 
ingitis, 703; In rabies, 993; In rheumatic 
Intoxication of the nervous system, 971; 
■ In trichinosis, 999; In typhoid fever, 911, 
913; in typhus fever, 896. 

Delirium tremens, differentiation from men- 
ingitis, 702. 

Deltoid muscle, atrophy of, in progressive 
muscular atrophy, 664. 
paralysis of the, 486. 

Dementia paralytica, 697. 
as etiological factor of durhematoma, 718. 
differentiation from brain tumours, 696; 

from paralysis agltans, 763. 
disturbances of the body in, 697. 
paralytic attacks in, and their differentia- 
tion from apoplectic and epileptic attacks, 
698. 

pathological findings in, 697. 
psychical disturbances due to, 688. 
tabetic symptoms of, 687. 

Dendrites of the nerve cells, function of, 425. 
their anatomical condition In the spinal 
cord, 618. 

Dengue, ^etlolw, 1002; diagnosis, 1008; dlf- 

Depreeslon of the function of the gastric 
glands, 808, 807. 

Depressions, psychical, In chorea minor, 744. 
of hysterics, 780. 

subsequent to epileptic attacks, 740. 
Dercum's disease, 844. 

Deseusus ventrlcull (see Gastroptosls). 
Deequamatla furfuracea In meaales, 866. 
Detrusor spasm of the bladder, 889. 

combined with spasm of the sphincter, 408. 
Diabetes declplens, 828. 

Diabetes Insipidus. 887. 
differential diagnosis from diabetes mel- 
lltus, 888; from nephritis, chronic, 887: 
from symptomatic polyuria, 838. 
diuresis in, 887. 
symptoms of, 888, 838. 
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Diabetes mellltus, 828. 
acid Intoxication of the body of diabetics In, 
832. 

and disea s es of the pancreas, 222, 228. 
and pulmonary gangrene, 146. . 

blood condition in. 8S§* 
carbohydrate metabolism In, 884. 
coma after, 832; varieties of, 883. 
combination of, with acromegaly, 757; with 
adiposity, 843; with albuminuria, 828; 
with bronslng, 829; with contracted kid- 
ney, 828; with polyuria, 828. 
diagnosis of , 823, 833; differentiation from 
gwcosurla, 884, 835, 837; from lactosuria, 


epilepsy following, 742. 

Influence of the pancreas upon occur- 
rence of, 836. 

mild and severe forms of, 833, 884. 
modification of sugar excretion, 826. 
nature 6f, 834, 835, 836. 
predisposition of diabetics to apoplexy, 
833; to phthisis and pulmonary gangrene, 
829; to sciatica, 468. 

reaction of the urine In, to acetone and 
oxy benzoic acid, 827; to sugars, 824, 825. 
sensation of thirst, 832. 
symptoms on the part of the circulatory 
apparatus In, 829; of the digestive organs, 
830; of the respiratory apparatus, 829; 
of tha nerves, 830; of the sexual organs 
880. 

Diagnosis, anatomical, vlll. ‘ 
changing of, x. 

characterization and origin of, 1. 
clinical, xl. 

deductive method of, vl. 
determination of, vll. 
differential, lx. 
epioritlc, xl. 

examination of the patient before making 
a special, vl, vll. 

Inductive method of, vl. 
mental digest of symptoms to establish the 
special, lx. 

Diagnosis of diffuse affections of the brain, 
699; functional (neuroses), 723. 
diseases of the blood and metabolism (con- 
stitutional diseases), 772; cerebellum, 619. 
focal affections of the anterior brain, 664. 
Infectious diseases, 866; medulla oblongata 
and pons, 696; middle brain, 626, muscles, 
766. 

nervous diseases, 426; peripheral nerves, 
* 426; motor, 465, 496; sensory, 436. 
spinal-cord diseases, 612; meninges of, 529; 
splnal-oord substance, 636. 

Diaphragm, high position *of, In fccute peri- 
tonitis, 409/ 

action of mediastinal tumours on, 119; 
low position of, In exudative pleurltis, 165. 

Diaphragm, paralysis of the, aetiology, 484; 
diagnosis, 488. 

spasm of. clonic, 500; of hysteric, 726; of 
tonic, 500; and bronchial asthma, 106. 

Diaphragmatic hernia and Intestinal steno- 

Diarrhoea In acute colitis, 316; In Asiatic 
cholera, 411, 986; in csecal Intussuscep- 
tion, 836 iam contracted kidney, 863; In 
dysentery," 1 928; In fatty kidney, 366; 
in Graves's disease, 760; fn Influenza, 
986; in Intestinal catarrh, 311; In Intes- 
tinal ulcer, 819; In Invagination, 336; in 
nephritis, 869; in peritonitis, 410; In sep- 
tic Infection, 967; In tabes, 688; In trichi- 
nosis, 999; In typhoid, 908, 911, 912. 
nenous, 889, 845; In children, 339; In hys- 
teria, 889; In tabes. 889. 
profuse uncontrollable, 846. 

QfsAtolle murmur, In aortic Insufficiency, 20, 

In combined valvular defects, diagnostic 
utilisation of, 96. 

In mitral stenosis, 16. 

in pulmonary valve Insufficiency, 29. 

utilization of, 86. 


Diastolic valve closure at the pulmdhary 
orifice In mitral Insufficiency, symptoms, 

Dlazo-reactlon of the urine In malaria, 982. 

In pulmonary tuberculosis, 189. 

In typhoid fever, 914, 919, 928. 

Differential diagnosis, methods, lx. 

Digestion of albumin products, 267; of fats, 
268; of milk, 267; of cane sugar, 267. 
action of the nervous system upon, 268. w 
function of the stomach In, 267, 268. ' * 

Investigation of, 261, 262. 
slowed and Its causes, 263. 

Digestion, metabolism in, 820. 

Digestive disturbances In acute Intestinal 
catarrh, 311. 
diagnosis of, 236, 269. 

In contracted kidney, 363. 

In gastrectaslo, 287. 

In myocarditis, 49. 

In neuroses of the stomach, 294. 

Digestive organs, disease oil diphtheritic, 

In Asiatic cholera, 934. 

In diabetes, 830. 

In Influenza, 986, 986. 

In septlcopymmla, 967. 

In typhoid fever, 916. 

Digestive tract, diseases of, 237. 

Digitalis for dlagnost|po-therapeutlc pur- 
poses In pericardial affection, 42. 

Dimpling, systolic. In pericarditis, 46.. 
Diphtheria, 940. 
complications of, 710, 866, 876. 
diagnosis of, 940; differential, 949. 
general Infection In, 941. 

Incubation period in, 942. 
mixed Infection by streptococci and staphy- 
lococci, 941. 

mode of infection in, 941. 
of the nasal mucous membrane, 941, 943. 
of the oesophagus and stomach, 942. 
of the pharyngeal mucous membrane. 942. 
origin of, by specific bacilli, 940, 945. 
pseudomembranes, 941. 
symptoms of, local, 941; motor, and sen- 
sory, 944, 946. 

traumatic, following pharyngeal, 943. 
Diphtheria bacilli, morphology, culture and 
transmission of, 940. 

Diphtheria of the larynx. 70, 941, 943; due to 
scarlatina, 244; of the palate and phar- 
ynx, 242. 

and angina lacunarls, differentiation, 243. 
bacilli as generators of, 242. 

. charaoter of the membranes, 243. 
corroded crusts, differentiation, 243. 
gangrenous, 243. 

Diplegia facialis in progressive bulbar pa- 
ralysis, 613. 

Dlplococci, cetlological relation of, to acute 
articular rheumatism, 970. 

Diplococcus lntracellularls mentngltldes, the 
cause of epidemic cerebro-spinal menin- 
gitis, 708, 962. 

Diplococcus pneumonia, 121, 127. 

Displacement signs In mediastinal tumours, 
146, 147, 148, 149. 

In pleurisy with effusion, 166. 

In pneumothorax, 166. 

Dlstoma hepatlcum In the bile-ducts caus- 
ing jaundice, 211; obstructing the bile 
ducts, 211. 

Diverticular sound to diagnosticate “ pul- 
sions dlvertikel," 263. 
homonymous, 466. 

In paralysis of the trochlearis, 466. 
subjacent, 466. 

Dorsal nerves, paralyses in the course of 
the, 492. 

Double Images of the field of vision, synony- 
mous adjacent In abducens paralysis, 
466, 466. 

Double sensations of tabetics, 646. 

Dropsy In contracted kidney, 888. 

In engorged kidney, S46f* 

In fatty (amyloid) kidney, 866 . 

In heart disease, 1. 
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Dropp nephritis, acutes, 868; chronic, 967. 

vesica! All®, 217; differential diagnosis, 218. 
Dropsy, Intermittent articular, 768. 
due to acute rheumatism, 976. 
of the cerebral ventricles, 719. 

Drug exanthema, differentiation from mea- 
_ sles, 887; from varicella, 891. 

Drunu cavity of the, diphtheria of the, 

Duchenne's disease, 812. 
glcfcsopharyngeal-laryngolablal paralysis In, 
612. 

Duchenne-Erb paralysis, diagnosis, 491. 
Ductus Botalll, persistence of the, 37. 
cysticus, obturation of, 207; gall-bladder 
ectasia due to, 207. 4 

differential diagnosis between stenosis of 
the orifices, 27. 

thoraclcus deficient deflux of chyle from 
the. In pulmonary emphysema, 114. 
Duodenal camlnoma, 826; causing jaundice, 
221 . 

differential diagnosis between, and gastric 
carcinoma, 286, 827; pancreatic carcinoma. 

Duodenal catarrh, acute, diagnosis, 309. 
Duodenal occlusion, due to cancer of the 
pancreas, 221. 

Duodenal ulcer, 821, 322; differential diagno- 
sis between gastric and duodenal ulcer, 
277, 321. 

Dura mater. Inflammation of (see Pachy- 
meningitis), tumours of, symptoms of, 
684. 

Dysarthria In hereditary ataxia, G60. 

In pons affection, 608, 616. 
in progressive paralysis, 697. 
in pseudobulbar paralysis, 616. 

Dysentery, 928. 
ffitlologlcal factors of, 928. 
chronic, 930, 931. 
complications of, 930/ 
condition of the stools in, 929. 
contagiousness of the dejecta, 928. 
differential diagnosis of, 930; from trichi- 
nosis, 1000. 

Infectious substance of, 928. 

Intestinal stenoBls In the train of, 930; 

ulceratlonB In, 324. 
nostras epidemics, 928. 
occurrence of, 928. 

relation of, to pharyngeal diphtheria, 928. 

Symptoms of, 928, 929. 

tenesmus In, 929. 

tropic, 928. . 

typhoid, 980. 

Dyspepsia, 264. 
causes of, 298. 

chemical examination of the stomach con- 
tents in, 296. 

determination of, from other gastric neu- 
roses, 297. 

examination of the stomach with the sound, 

• 294; time of digestion, 294. 

In cancer of the liver, 198. 
nervous, 294. 
symptoms of, 294. 

time of digestion In normal, Increased and 
decreased add production, 296. 
with excessive acid production, 296. 
with normal add production, 296. 
with subaddlty or lnacldlty, 296. * 

Dyspeptic phenomena In acute articular 
rheumatism, 974. 

in erysipelas. 894; In gout, 846. 847; In in- 
fluenza, 986; In leucaemia, 794; In nerv- 
ous, 788, 782; In septloopysemla, 967; In 
trichinosis, 999; In typhoid fever, 916; In 
typhus fever, 899. 

Dysphagia In hypoglossus paralysis, 481, 482. 
In meningitis, 794; In oesophageal stenosis, 
247; In pericarditis, 41; In pons-oblongata 
paralysis, 807, III, 617; In vago-acces- 
sorlue paralypts, 479; In vagus neurkis, 
606. 

paralytic, 266. 

Dyspnoea, bronohlostenosis In, 97; In haem- 


orrhagic Infarct, 140; In hypertrophy of 
the heart, 66. 

Dyspnoea, cardiac, 62, 69; character of, and 
differentiation from laryngeal dyspnoea, 

60. 

expiratory, In bronchial asthma, 104; In 
pulmonary emphysema, 110. 

Inspiratory, In laryngeal atanoslfl, 77; In 
bronchloatenosls, 96. 

mediastinal tumours In, 146; paralysis of 
the posticus in the lanrnx, 88. 
mixed, 60. 

pulmonary oBdema in. 118; with stridor In 
spasmus glottldis, 82. 

Dyspnoea, diabetic, 830, 882. 
in acute miliary tuberculosis, 866; la anm- 
mia, 781; In anthrax, 996; in diaphragm 
paralysis, 483; In spasm, 601; In diph- 
theria Of the larynx, 948; In Jurpogtossua 
paralysis, 483; In leucaemia, 794; In neu- 
ritis affection of the vagus, 608, In obes- 
ity and corpulence, 840; In triohlnoBii, 999. 
spastic, 266. 

Dystrophia muscularls progressiva (Brb), 

668 . 

anatomical basis of. 688. 
condition of the nervous system of, 567, 
668. 

differential diagnosis of, from spinal mus- 
cle atrophy. 670. u 

facial, muscle atrophy In the ’ Infantile 
atrophic form of, 609. 
pseudohypertrophy of the muscles of, 689, 
570. 

Dysurla spastica, 402. 


Ear affections, diphtheritic, 948. 

In Influenza, 987. 

In mumps, 939, 940. 
in scarlatina, 876. 

In sinus thrombosis, 714. 

Ear, auricle of the, deposit of gout tophi In 
the subcutaneous cellular tissue of, 844. 
paralysis of the muscles of, In lesion of 
the facialis external to the Fallopian 
Canal, 478. 

Echinococci In the brain substance and ven- 
tricles, 690. 

Echinococcus In the bile-ducts, 210. 

In the liver, 204. , 

In the pleural cavity, 168. i 

multllocularls and cancer of the liver, dif- 
ferentiation, 199. 
of the kidney, 284. 
of the lungs, 146. 
of the spleen, 282. 

Echinococcus of the liver, 204; pleural exu- 
date, 168. 

differential diagnosis, 206. 
enlargement of the liver In, .204. ’ 
exploratory puncture In, 206. 
forms of, 204. * 

hydatid thrill In. 204. 
multllocular and hypertrophic cirrhosis, 
186. 

purulent sac of, and abaca# of the liver, 
198, 806, ^ 

results of physical examination, especially 
of palpation, 204. 

Echlnoooocus, renal, 884. 
consequences of spontaneous evacuation 

* differentiation from hydronephrosis, 888; 
from renal abscess, 871. 
immovability of the tumours of, 884. 
perforation of, 884. 

puncture fluid of, 884. _ t ^ 

Eclampqja of anaemic women and children, 
788, 

differentiation from epilepsy. 748. 

Ectroglum paralytlcum In facial!# paralysis, 

Elastic fibres In the sputum In pulmonary 
abscess, 142; In pulmonary tuberculosis, 
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IIS; In the urine In tuberculoeie of the 
kidney, S74. 

Bleetrle irritability In amyotrophlo lateral 
sclerosis, 666. 

In chorea, 746. 

in facial paralysis, central, 476; peripheral, 
477. 

in Graves's disease, 760. 

In hysteria, 726. 

In myelitis, 67, 676. 

In myotonia congenita, 768. 

In neuritis, 606. 

in poliomyelitis anterior, acute, 668; 

chronlo progressive, 666. 

In syringomyelia, 672. 

In tetany, 740. 

In traumatic neurosis, 786. 

In trichinosis, 900. 

of the cerebral cortex, causing epileptic 
attacks, 787. 

subsequent to apoplectic Insult, 671. 

Elephantiasis, differentiation from acromeg- 
aly, 767. 

due to erysipelas, 896. 

Elephantiasis of the liver, 186, 186, 199 (see 
also Hypertrophic Cirrhosis). 

Embolism of the pulmonary artery, 139. 
diagnosis of, In occlusion of the trunk and 
main branches, 140; of the smaller 
branches, 140; objective symptoms, 140, 
141; origin of, 189. 
of the renal arteries, 878. 
of snleen. SO. 

Emphysema, Interlobular, 116. 
mediastinal, 117. 
senile, 116. 
subpleural, 117. 
vloarlous, 116. * 

Empyema, bacteriological examination of 
the exudate, 162. 

differentiation from putrid bronchitis, 92; 

from pulmonary abscess, 142. 
sacculated. 101. 
vesicas fell, 207. 

Encephalitis, acuta Infantum, 696. 
after Infectious diseases, 696. 
sclerotic, 696. 

suppurative (see Cerebral Abscess). 

Bncephalomalacla, 676. 
mtlologlcal diagnosis of, 679. 
apoplectic attack In, 677. 
chronic progressive. 680. 
differential diagnosis. 679. 
focal symptoms of, permanent (direct), 678. 
transitory, 678. 

Bnohondroma of the larynx, 78. 

Endarteritis, neuritis affections In, 606. 
syphilitic, of the cerebral arteries and its 
consequences, 676. 

Endocarditis, acute, diagnostic characteris- 
tics, 6. 

mtlologlcal factors, 7. 
deviation from the usual clinical picture, 7. 
differentiation from accidental heart mur- 
murs , 8. 

differentiation of acute from chronlo and 
recurrent, 9. 

murmurs caused by myocarditis; by peri- 
carditis, 9. 

objective findings In, 6. 
of the aortic veuves, 7; In Infections, 8; in 
gonorrhoea, 8; septic, 8. 
of the mild form, 10; mitral valve, 6. 
recurrent, 8; severe form of the, 10. 
secondary (metastatic) phenomena, 10. 

Endocarditis, acute malignant, 11. 
varieties of, 11. 
symptoms of, 11. 

Endocarditis, chronic (valvular defects), 
diagnosis of, 11. 

of the mitral valves, combined with aortic 
Insufficiency, 22. 

Endocarditis In acute articular rheumatism, 
974: genesis of. 974. 

In diphtheria, 944. 

In influensa, 986. 

In mumps, 949. 

In scarlatina, 876. 


Endocarditis, septic (malignant), 966, 968. 
subsequent to pertussis, 949. 

Endocardium, disease of the, 6. 

Bnteralgla, 842. 
diagnosis of, 848. 
varieties of, 848, 844. 

Enteric fever, eruption upon the back In, 
912; temperature during convalescence 
In, 910. 

Enteritis, acute diffuse (simple), 808. 
chronic, 816. 
febrile, 809. 
membranacea, 817. 
phlegmonous and diphtheritic, 816. 
special forms of, 809, 810. 

Enteritis, complication of acute articular 
rheumatism and, 976; of scarlatina, 876. 
differentiation from typhoid fever, 927. 

Enteropathy, nervous, with membrane for- 
mation, 317. 

Enteroptosls, origin, 292. 
enterospasms, 840. 

Enterostenosls, consequences, 881. 
diagnosis, 330. 
location and nature, 833. 
peritonitis In, 332. 

, Enuresis, spastic, 402. 

* Epigastrium, inspiratory retraction of the. 
In capillary bronchitis, 92. 
pulsation of, In mitral Insufficiency, 12; 

4 in mitral stenosis, 16. 

Epiglottis detractors, paralysis of, and 


Epiglottis, diagnostic characteristics, 68. 

of syphilitic, 76. 

Epilepsy, 736. 

beginning^ of, In form of the aura eptlep- 

characteristlcs of, 736. 
consequences of epileptic attack, 739. 
diabetic. 742. 

diagnosis of Idiopathic, 737, 739; differen- 
tial, 741; from apoplexy, 674; from 
eclampsia, 748; from epileptiform attack 
In brain tumours, 688; from hysteria, 727, 
742; from reflex epilepsy, 742; from 
symptomatic, 736, 737, 741; from uraemic 
attacks, 743. 

due to functional disturbances of the 
nervous system, 737, 738. 
equivalents of, psychical, 739; somatic, 

6 tat de mal due to, 740. 

Idiopathic (primary), 741, 742. 

Intervals In. 737. 740. 

Irregular forms of, 740, 742. 

Jacksonian (symptomatic or secondary), 
741; In meningeal haemorrhages, 719. % 
nature of, 737. 
partial, 737. 
senile, 742. 
simulated, 743. 

spasms In, 739; clonic, 739; tonic, 739. 
symptoms of, 788, 789, 740. 
unconsciousness In the epileptic attack, 
788. 

upon the basis of an hereditary epileptic 
or neuropathic taint, 742. 
varieties of, 740. 

Epileptiform attacks, 786, 737. 
beginning of. 739. 
characterisation of, 787. 

^differentiation from paralytic attacks, 674. 
In brain tumours, 688. 

In diphtheria, 946. 
in embolism, 677. 

In encephalitis, 697. 

In Graves’s disease, 760. 

In multiple sclerosis of the spinal cord, 
691. 

In pons heemorrhages, 610. 

In tabes dorsalis, 689, 647. 
phenomena and consequences of, 789, 740, 
74L 

prodromes, 739. 
rudimentary, 788, 789. 

Epithelioma of the larynx, 79* 
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Erection 'centre, position of, in the spinel 
cord, 612. 

Erosion ulcer of the larynx, 79. 

Eructation, nervous, 906. 

Eruption, roseolar in, 867. 
differentiation of. from measles, 867. 
due to septic Infection, 966. 

In acute miliary tuberculosis, 967. 

In enteric fever, 911, 912, 920, 926. 

, In typhus fever, 897. 

In varicella, 889. 
prodromal in small-pox, 881. 

Erysipelas, 891. 

bullosum, 892. , 

complications of, 893; with meningitis sup- 
purativa, 710. 
cryptogenetic, 891. 

diagnosis of, 892; differential from anthrax, 
896; from erythema, 896; from lymphan- 
geltls, 896; from phlegmon, 896; from 
scarlatina, 878. 
dissemination of, 892. 
exanthems of, 892. 
faciei, 892. 

incubation period of, 892. 
infection, mode of, 891, 892. 
migrant 892. 
miliary, 892. 

of the mucous membranes, 894. 
pemphigoides, 892. 
phlegmonosum, 893. 
prodromal stage of, 892. 
sequela of, 896. 
symptoms of, 892, 893. 
transmission of erysipelas cocci, 895. 
Erysipelas, surgical, due to Invasion of 
streptococci, 891. 

Erythemata, differentiation of, from erysipe- 
las, 896; from scarlatinal exanthem, 878. 
In acute miliary tuberculosis, 957. 

In cryptogenetic septicopyamia, 966. 

In Influenza, 986. 

In measles. 865. 

prodromal in small-pox, 881, 887. 
Erythromelalgla, symptoms and diagnosis 
of, 755. 

Eudlamorrhysls of the brain, 699. 

Eustachian tubes, diphtheria of, 943. 
Examination of the body, vi. 

Examination routine, of the patient, to de- 
termine the diagnosis, vl. 

Exanthem, acute, giving rise to spinal men- 
ingitis, 581. 
of measles, 865. 
of rtttheln. 879. 
of scarlatina, 874. 
of small-pox, 882. 

of varicella, 889; differentiation from 
typhoid, 925; differentiation from vari- 
cella. 890. 

syphilitic, differentiation from varicella, 

Exanthems in acute articular rheumatism, 
974. 

in Asiatic cholera. 932; in cryptogenetic 
septicopyamia, 966; in epidemic cerebro- 
spinal meningitis, 950; In influenza, 986; 
In myelitis, 575; In neuralgias, 447; in 
neuritis, 604; in pachymeningitis hyper- 
trophies, 534; In relapsing fever, 901; In 
tabes dorsalis, 999; in typhoid fever, 912, 
926; in typhus fever, 897. 

Exophthalmic goitre (see Graves's Disease). 
Exophthalmos In Graves’s disease, 769, 769. 
in myxesdema, 769. 
in sinus thrombosis, 717. 


Expansile pulsation In aneurysm, 285. 
Expiration centre, location of, 60S. 
Expiration, impaired, In bronchial asthma, 

in bronchial catarrh, 90. 

lnubronchlal pulmonary emphysema, U0, 

Exploratory puncture In hydronephrosis, 


Exploratory puncture In hepatic echinococ- 
cus, 205. 

in mediastinal tumours. 161, 158. 
in pancreatic cysts, 226. 

In pericarditis, 46. 
in peritonitis, 408. 

In pleural exudate, 161. 

In pleural tumours, 168. 

Expression of the stomach contents after 
Bwald's method for diagnostic purposes. 


Extensor digitorum communis of the arm, 
paralysis of, 488. 
of lower leg, paralysis of, 494. 

Extensors of the lumbar region, paralysis 
of, 492. 


Extremities, curvaturei of, due to rhachltlo 
processes, 853. 

Extremities, paralysis of, after apoplectic 
stroke, 666, 667, 670; after diphtheria, 944. 
in affections of the pyramidal adtero-lat- 
eral column tracts of the spinal cord, 
525. 


in focal affections of the central convolu- 
tions of the paracentral lobule, 650. 
in focal affections of the cerebral pedun- 
cles, 631; of the Internal capsule, 646; of 
the pons oblongata, 606, 607, 608. 

In myelitis, 674, 516; by pressure, 680. 

In neuritis, 606, 610. 

in paralysis of the facial nerve of the same 
side, 476, 476; of the opposite side, 475, 
476; of the cervical nerves, 482; of the 
lumbar and sacral nerves, 492; of the 
nerves of the muscles of the eyes (al- 
ternating and of the same side), 466. 
in pollencephalitis, acuta Infantum, 696. 

In poliomyelitis, anterior, 669, 662. 
in relaxed, in affections of the anterior 
horns and of the anterior roots of the 
spinal cord, 625; In tabes dorsalis, 640. 
in spinal-cord hemorrhages, 694. 

Exudate, perltonltlc, sacculated, and hydro- 
nephrosis, differentiation, 883. 
masking of, by adhesion of anterior bor- 
ders of the lungs and emphysema of the 
lungs, pressure symptoms, 42. 
pericardial condition of the, 46; differen- 
tiation from mediastinal tumours, 161. 
pleuritic, condition of the, 161, 162; differ- 
entiation from pulmonary infiltration. 


Bye muscles, paralysis of, 466. 
after influenza, 987. 
central, 466. 
diphtheritic. 944. 

In abducens lesions, 466. 

In cerebral tumours, 681, 682. 

In lesion of the middle brain, 629, 633; of 
the oculomotorius, 466. 
in multiple sclerosis of the spinal cord, 


in pollencephalitis superior, 696. 
in progressive bulbar paralysis, 612; In pa- 
ralysis of the insane, 697; in tabes dor- 
salis, 687; In trochlearls lesion, 466. 
localisation of the cause of, 466. 
peripheral, 466. 
progressive nuclear, 616. 
total and unilateral, 466. 
with hemiplegia, 466. 

Eyes, conjugate deviation of the, In apoplec- 
tic InsultT 664, 666, 669. 
in lesions of the parietal cortex, 649. 

In meningeal hemorrhages, 719. 

• in pontine affections, 66fc 
Eyes, cryptogenetic septioopyemla, 967. 
findings of the, In anasmla, 786. 
in diabetes xnellitus 
Graves's disease, 

terfa, 729; In Influenza, 986; In Klumpke's 
paralysis, 492; In leucemla, 794; In mea- 
sles, 862; In meningitis, epidemic cerebro- 
spinal, 960; tuberculous, 964; In mumps, 
940; in scarlatina, 876; in tabes dorsalis, 
687; In thrombosis of the cavernous 
sinus, 717; In trichinosis, 999. 


, 881; in gout, 816; in 
769, 760, 764; In hys- 
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Face, asymmetry of, congenital, differentia- 
tion from unilateral atrophy of the face, 
766, 

Face, atrophy, progressive unilateral, 764. 
affection of the tongue and palate In, 764. 
symptoms of, 764. 766. 

Face, expression of, In myxedema, 758. 
in paralysis agltans, 761. 

Face^ hypertrophy of, unilateral, symptoms 

Face, 'paralysis of the, after diphtheria, 944. 
lesions of the cortex of the central convo- 
lutions, 660. 

mimic, phenomena of, 468, 471, 472. 
unilateral. In diseases of the frons ob- 
longata, 606. 

with central facialis paralysis, 474; periph- 
eral facialis paralysis, 477. 

Face, spasms of the, diffuse, 496. 
masticatory, 496; In tetanus, 990, 993. 

Facial nerve, spasm of, 497. 
cause of, 498. 
clonic, 498. 
diffuse, 498. 
partial, 497. 
tonic, 498. 

Facial nerve, paralysis of, 468. 
etiological factors, 478. 
after apoplectic Insult, 666, 667, 670, 671. 
bilateral. 472, 476. 
central, 474. 476, 479. 

diagnosis of, 440, 468, 474; of the seat of, 
469 474 477. 

disturbances of taste In, 438, 440, 477. 
electric Irritability in, 474, 476. 
in brain tumours, 686. 
in focal affections of the central convolu- 
tion of the cortex, 660; of the Internal 
capsule, 476, 646. 

in lesion of the cortex, 476, 476, 661. 
in mumps, 940. 

In syringomyelia, 672. 
of the central and lower branches, 474, 477, 
478. 

of the newborn, 479. 

partial, of the trunk at the base of the 
brain, 477, 478. 

symptoms of. 468, 471; central, 474, 476; In 
lesion of the interior branches, 473; of 
the peripheral, 477; of the ramus fron- 
talis, 472. 

unilateral, 472; in pons oblongata affec- 
tions, 606, 607. 

Facial nerves, anatomical distribution of, 
centra], 469. 603, 648. 

Chvostek's phenomena in .disease of, 749. 
communication of, with the trigeminus 
glossopharyngeal nerves, 438, 470. 
functions of the, 471. 

Facies tetanlca, characteristics of, 990. 

Fecal tumours, differentiation from intesti- 
nal cancer, 827; from movable spleen, 
238; from paranephritic abscess, 873. 

Fecal vomiting In perityphlitis, 812, 818. 


Faces, discharge of, centre of, In the spinal 
cord, In spinal meningitis, 630. 

Faces In aneurysm of the hepatic artery, 
220 . 


In cholera nostras, 809. 

In discoloration of the, In jaundice, 208. 

In gastric carcinoma, 280; catarrh, 265; 
ulcer, 278. 

In hepatic acute yellow atrophy, 177. 
in Intestinal carcinoma, 826; catarrh, acute, 
808, 810; chronic, 816, 817; stenosis, 831, 
Mi ulcer., ns, no. 

Id pancreatic affections, 222, 226, 226. 
Faces, retention of, in enterostenosls, 881, 

Jaundice due to. 212. 

Flailing sickness (see also Bpilepsy), 786. 
False vocal cords of larynx, tubercular 
ulcers of, 87. 

Fat, formation of. In the body, 841. * 


Fat, resorption In the Intestine, importance 
of bile for, 178. 

Fatg degeneration of the heart (see Fatty 

Fatty heart, etiological factors, 61. 
diagnostic signs, 61, 62. 
differential diagnosis, 62; from myocar- 
ditis, 62. 

Insufficiency of the heart due to, 63. 

Fatty liver, 194. 

and amyloid liver, differentiation, 194. 
causes of, 194. 

cloudy swelling of the parenchyma of the 
liver In, 196. 

physical examination In, 194. 

Fatty stools, diarrhcBa, in pancreatie stone, 
226. 

Febrls blliosa-hemogloblnurlca, 984. 
comltata in malaria, 979. 
continue In malaria, 979; In typhoid, 920. 
Intermittens, 976, 978; anteponens, 979; 
duplicate, 979; erratica, 981; larvata, 983; 
perniciosa, 983, 984; postponens, 979, 

quartans, 978; quotidians, 978; tertians, 
978; triplicate, 979. 

In typhoid fever, 909. 

recurrens, 901; fever attacks in, 903, 904. 
remittens in malaria, 984; In typhoid fever, 
909. 

variolosa, 886. 

Fermentations, abnormal. In the stomach. In 
gastrectasls, 287. 

In action of HC1 on, 266. 

Fever, aneml* 788; In leucaemia, 794. 
hectic and Intermittent, 983. 

In abscess of the brain, 692. 

In acute articular rheumatism, 971. 972, 
in acute Infantile encephalitis, 696; In 
acute miliary tuberculosis, 966; in acute 
myelitis, 677; in anthrax, 996; In diph- 
theria, 942; In dysentery, 928; In ery- 
sipelas, 893; In gouty attacks, 844; In In- 
fluenza, 986; in malaria, 979; In measles, 
863, 864, 866. 

meningitis, 703; In acute spinal, 630; In 
epidemic cerebro-splnal, 949, 961; In 

mumps, 938; in neuritis, circumscribed, 
604; In multiple, 608; in paroxysmal, 
hemoglobinuria, 814; in poliomyelitis an- 
terior, 669; In polymyositis, 766; in 
4 pseudoleucemla, 802; In relapsing fever, 
903, 904; In rhachitls, 864; in rfltheln, 
880; in scarlatina, 872; In septicopyemia, 
966; In small-pox, 881, 884, 885; in tetanus, 
990, 991; In trichinosis, 999; In typhoid 
fever, 909, 910, 911, 912, 918, 919, 920; In 
typhus fever, 897, 898, 899; in varicella, 

Fever, enteric, in pulmonary atelectasis, 
107. 

and uremia, differentiation from, 360. 
and Well's disease, 213. 

In splenic tumour, 229. 

with pneumonic infiltrations, 123. 

Fever in acute intestinal catarrh, 309. 

In acute yellow atrophy, 177; In hemor- 
rhagic Infarct, 140; in Infectious Jaun- 
dice, 218; In laryngeal croup, 71; In liver 
abscess. 190; In myocarditis, 49. 

In nephritis, acute, 863; symptomatic, 370; 

tuberculous, 875. 

In pericarditis, 41. 
in peritonitis, 408, 410u 
In perityphlitis, 312. 
in pleurisy, 167. 

In pneumonia, 128, 127. 

in pulmonary abscess, 142; edema, 119; 

tuberculosis, 183, 134, 186. 

In splenic abscess and Infarct, 230. 

In uremia, 861. 

Fibre-column systems of the spinal cord, 
614, 616. 

affections of the. 686. 

course of the longitudinal and their col- 
laterals, 616, 616; and their motor, 618; 
and tbelr sensory, 615, 620. 

Fibrin coagula in the sputum of asthmatics, 
106. 
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Fibromata of the larynx. 79. 
papillary* of the stomach, 286; of the uri- 
nary bltfdder, 899. 

Finger, hypertrophy of the. In syrlngomy- 

Flstula' formation In the rectum due to dis- 
integration of tuberculous ulcers. 139. 
throat In laryngeal perichondritis, 73. 

Flstular murmur, inspiratory metallic, in 
valvular pneumothorax, 167. 

Flat-foot position due to acute anterior 
poliomyelitis, 660. 

Fleece In the cerebellum, 619. 

Flint's murmur In aortic Insufficiency, 21. 

Flukes, In liver (see Diatoms Hepatlcum). 

Focal affections of the brain, 644. 
diagnosis of, 664; typical of foci of the 
central convolution of the paracentral 
lobe, 649; of the centrum ovale, 661; of 
the frontal cortex, 661; of the Internal 
capsule, 645, 646; of the nucleus lentl- 
formls and nucleus caudates, 645; of the 
occipital cortex, 649; of the optic thala- 
mus, 644; of the temporal cortex, 651. 
latent, 663. 

of the medulla oblongata and pons, 606, 
608, 609; of the spinal cord, multlplo 
(brain), 588. 

Focal phenomena of the brain in urasmla, 
869. 

Follicular ulcers of tho Intestine, diagnosis 
of, 325. 

Food stuffs, transformation la the body, 817, 
818. 

Foot, positions of, anomalous In hereditary 
ataxia, 660. 

In peroneus and tibialis paralysis, 494, 495. 
in poliomyelitis anterior, 660. 
in tetany, 749. 

Foramen Magendll, anatomical position and 
function of, 597. 

Foramen Monro!, anatomical position and 
function of, 634. 

Foramen ovale, patulous, 36. 

Foreign bodies In the larynx, 80; In the 
CBBophagUB, 250; In the Btomarh, 265; In 
the trachea and bronchi, 98. 

Fornix, position and distribution. 635. 

Fossa Sylvll, anatomical position in the 
cerebrum, 634, 637. 

Fractures, spontaneous. In tabes dorsalis, 
646. 

Frenum, ulcers of, In pertusslB, 918. 

Frdmlssement catalre, palpable, at the apex 
of the hoart In mitral Insufficiency, 12, 
stenosis, 16. 

Friction sounds, differential diagnosis of, 44, 
164. 

In pericarditis, 40. 

In pleurisy, 164, 167. 

perlhepatltlc, 205. 

peritoneal, in cholelithiasis, 215. 

Friedreich's change of note over pulmonary 
cavities, 136. 

Friedreich's disease, 549. 
cerebellar form of, 660. differentiation from 
other cerebellar affections, 561. 
character of. 660. 
differential diagnosis, 661. 
hereditary character of, 649. 
relation to tabeB dorsalis, 549. 
spinal-cord degeneration in, 650; form of, 
660. 

symptoms of, 649, 550. 

Frontal cortex, foci of the, disturbances of 
speech In, 661, 669, 660, 693. 
thinking capacity in, 661. 

Frontal temporal pontine tract fibres, ana- 
tomical course of, 602, 636. 

Functional paralyses, 724. 

Fungi In the mouth, 236, 238. 

Furuncles, formation of. In diabetes mel- 
lltus, 829. 

In typhus, 898. 


G 

Galt, ataxic, 649, 660. 
heel, Qf tabetics, 639. 
spastic-paretics, in amyotrophle lateral 
sclerosis, 666; In spastic spinal paralysis, 

wobbling, In adlposltas universalis, 839. 

Gall-bladder carcinoma, 218. 
conduct of fee, in cholelithiasis, 217, 818; 
In jaundice, 209. 

differentiation from carcinoma of the liver. 
202; of the stomach, 284; tumour ana 
floating kidney, differentiation between, 

392. 

differentiation from hepatlo tumours, 218. 
dropsy of, 217. 

Gall-stone colic, 214. 

and gastralgla, differentiation, 216, 266, 
298. 

and gastric ulcer, differentiation, 279. 
differential diagnosis from Intercostal neu- 
ralgias, 455. 

Gall-stones, jaundice caused by, 210, 214, 215. 
pylephlebitis suppurativa, caused by, 220. 

Ganglion cells of the brain of the cortex, 
637, 638. 

spinal cord, 615; atrophy of. In amyo- 
trophic lateral sclerosis, 666. 
tegmentum of the cerebral peduncles, 626. 

Gangrene of the cheeks, 237. 
symmetric, of nervous character, 766. 
spontaneous, of the extremities In arterio- 
sclerosis, 64. 

Gangrene of the skin In diabetes mellltus, 
829. 

In erysipelas, 892. 

In hysteria, 730. 

In neuritis, 604; In multiplex. 608. 
in typhoid fever. 918. 

Gas pressure In tho pleural cavity In pneu- 
mothorax, 166. 

Gastralgla, 297. 

differential diagnosis from cholelithiasis, 
216, 298, causes of, 298; from gastric 
ulcer, 278, 298; from intercostal neuralgia, 
278, 298; from Intestinal colic, 298; from 
pleuritic pains, 168. 

pathological picture, 297; due to cicatriza- 
tion In the stomach, 276; In peritonitis, 
410. 

Oastralgla and Intestinal neuralgia, 466. 

Gastrectasls, 287. 

determination of thfr capacity of the, 289. 
due to continuous juice secretion, 102. 

Gastric crises of tabetics, 638, 646. 

Gastric fever, differential diagnosis from 
typhoid, 928. 

Gastric glands, function of the depression 
of the, 303. 

Gastric juice, condition of, In gastrlo ca- 
tarrh, 264, 266. 
constituents of normal, 256. 
deficient or reduced, 303. 
excessive, 302, 303. 
formation of, in gastric ulcer, 276. 

In add gastric catarrh, 269. 
secretion of, 

Gastritis, 264. 
acute, 264. 
chronic, 268. 
mycotica, 267. 
phlegmonous, 266. 
purulent, 266. 
toxic, 267. 

'Gastritis in erysipelas, 894; In scarlatina, 876. 
febrile and typnoid fever, 928. 

Gastrodynia, 297. 

Gastro-enterltls, febrile (Infectious), diagno- 
sis of, 928, 929. 

Gastro-enterltls Infantum, acute, 309. 

Gastroptosls, diagnosis, 292. ^ 

differentiation from megalogastrla, 291. 

Gastrosuccorrhcea, continuous, 308, 303. 
periodic, 301. 

GastrosuccorrhcBa, differentiation from con- 

* tlnuoua, 803. 
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Gastrosuccorrhoea, differentiation from Inter- 
mittent. 301. 
from nervous, 801. 
from hyperchlorhydrla, 300. 

Gastroxynsls, 802. 

Gemeingeftthle (subjective sensory anes- 
thesia), abnormal irritability In the re- 
^on of the same In anemic conditions, 

anesthesia in, 437, 446. 

Genital neuralgias, diagnosis of, 462. 

Genitalia, diphtheria of the, 943. 
erysipelas of the female, 894. 

Genu recurvatum, due to poliomyelitis an- 
terior acuta. 660. 

Giant growth (see Acromegaly). 

Girdle sensation In compression of the 
spinal marrow, 680. 

In tabes dorsalis. 638. 

In unilateral lesion of the spinal marrow, 
683. 

Glanders, bacilli of, 997. 

Invasion of the human body by, 998. 

Glanders In man, 997; diagnosis of, 998. 
by bacteriological examination. 998. 
differentiation, from tuberculous and 
syphilitic ulcers, 998; from variola, 888. 
symptoms, 998. 

transmission of, from animal to man, 998. 

Glanders, nodes and ulcers of, 998. 
general Infection due to, 998. c 

Glands, hypertrophy of the, In chronic lar- 
yngitis, 70. 

Glands, swelling of the metastatic, In medi- 
astinal tumours, 160. 

Glaucoma due to circulatory disturbances In 
gout, 846. 

Glia cells In the neuroglia of the spinal 
marrow, 616. 

Glia proliferation in paralysis agltans, 761. 
In spinal-cord disease, 636, 660, 689. 

Gliomata of the brain substance, 691. 

Gliosis spinalis, 671 (see also Syringomy- 
elia). 

Globus hystericus, 726. 

Glomerulo-nephritls, 366. 

Glossopharyngeal nerve, paralysis of, 479, 
607. 

taste perception of, 438, 439; in affection 
of, 440. 

Glossopharyngo-laryngolablal paralysis, 612. 

Glossoplegla, 481. 

Glottis abductors. Isolated spasm of the, 82. 
paralysis of, 87. 

Glottis adductors, paralysis of, 86. 

Glottis QBdema, 72. 

and submucous laryngitis, differentiation. 

In angina, 241. 

In chronlo, 72. 

In cryptogenettc, 72. 

Glottis, QBdema of, In erysipelas of the phar- 
yngeal mucous membrane, 894. 

Glottis, spasm of, 82, 83. 
and bronchial asthma, differentiation, 106. 
In tetanus, 990. 

In whooplng-cqugh, 947. 
suffocation symptoms in, 78, 83. 

Gluteal nerves, paralysis of, 493; spasm of, 

6Q2. 

Glycogenosis of the liver in diabetes mel- 
lltus, 836. 

Glycosuria, alimentary and physiological, 
826. 

pathological alimentary, 825; In sciatica, 
461; In neuroses, 736; (see also Melll- 
turia). 

Gottr% cause of oesophageal stenosis, 249. 
cause of tracheal st®R©sis, 97. 

Goitre, exophthalmlque, 769 (see Graves’s 
Disease). 

Goitre expiration, causal connection of, with 
tetany, 760. 

Goitre In Graves’s disease, 769, 764. 

Gonagn^ phenomena of, 844. 

acute. 844. 

attacks of, 844; duration of. 844. 


Gout, blood condition in, 846. 
chronic (atypical), 846. 
deposit of uric* acid in the tissues and 
Joints In, 846. 846. 

diagnosis of, 844; chronic, 846; differential, 
of articular gout, 848; visceral, 846. 
localisation of, 844. 
nature of, 846. 

neuralgias in, 461; regular, 847. 
symptoms of, 844; on tne part of the brain, 
847; of the eyes, 846; of the internal 
organs, 846; of the vessels, 847. 
typical, 844. 
visceral. 846. 

Gout, articular, diagnosis of. 846, 848. 

cerebral manifestation of, 847. 

Gout, renal, 847. 
diagnosis of, 848. 
primary, 848. 
symptoms, 847, 848. 

Gouty fingers due to Heberden's nodes, 846. 

due to urlc-add excretions In such, 846. * 
Gouty nephritis, diagnostic crltera, 847. 
Gouty nodes (tophi), growth of, 846. 

localization of, 844, 846. 

Graefe’s symptom, 760. 

Granulation tumours, Infectious origin of, 

868 . 

Graphospasm, nature of, 602. 

Gravel, renal, 887. 

Graves’s disease, 769. 
articular affections due to, 
cardinal symptoms, 679. 
cause of, 762. 

diagnosis, 769; differential, 763. 
digestive disturbances In, 761. 
diminution of the resistance of the skin 
to electric current, 760. 

S litre, 769. 

raefe's symptom In, 760. 
metabolism In, 761. 

Mcebius’s symptom in, 760. 
nervous symptoms, 760. 
paralytic symptoms, 762. 
pulse In, 769. 

relation of, to xnyxcBdema, 769. 
sensation of heat In, 761. 

Stelwag's symptom, 760. 
subsequent symptoms of, 761. 
tremor In, 760. 

Gravitation abscess of the vertebral column 
and renal abscess, 370. 
cause of bronchlostenosls, 98. 

Gray matter of the cavities, central position 
and structure In the middle brain, 628. 
Grippe, 986 (see also Influenza). 

Growth, anomalies of. In acromegaly, 767. 
In rhachltls. 862. 

In spinal Infantile paralysis, 669. 

Grttber- Widal reaction, diagnostic signifi- 
cance of, In enteric fever, 712, 920, 921. 
Gummata of the brain, 690. 

Gummata of the palate and pharynx, 244. 
differentiation of, from carcinoma of the 
palate, 246. 

In the head, 68. 

In the larynx, 76. 

In syphilis of the liver, 188. 

Gums, hemorrhages in anthrax, 996. 
in hemorrhagic diathesis, 80S. 

In scorbutic affection of, 808. 

Gutta cadens, 187. 

Gymnastics of resistance for diagnostic pur- 
poses in cardiac disease, 48. 


Hematemesis in aneurysm of the hepatl' 

' In cirriosis of the liver, 181. 

In gastric cancer, 280. 

In gastric ulcer. 274. 

upon rupture of oesophageal varices, 182. 
Hematemesis injmrpura variolosa, 888. 
in scarlatina, 876. 

In typhoid fever, 918. 

In typhus, 899. 
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HamatoMls cryiUla tat the eputum la pul- 
monary abaceas, 14*. 
la pulmonary (an arena, 144. 

H mmato m a of the Aura mater, 718. 

. diapoKi of, 718. 

diffusion of. Into the aubdural apace, 718. 
gradual formation of, 718. 

. location of. 718. 

. minifestationi or, 694. 

Hiematuria in carcinoma of the bladder, 399. 
of the kidney, 386. 
of pneumonia, 124. 

Hmmaturla, differentiation of, periodically 
occurring from paroxysmal haemoglobl- 
nurla, 816. 

In leucamla, 796. 

Httmogloblnamla. 811. 
conditions of tne blood in, 811. 
diagnosis of mtiological, 813; differential, 

subsequent conditions of, 814. 
urinary changes In, 812. 

Hemoglobinuria, 811. 

absence of red blood corpuscles In the 
urine In, 812. 

causes of, 818; occasional, 813, 814. 
diagnosis of, 813; differential, from period- 
ically occurring hematuria, 816. 
paroxysmal, 813. 

spectroscopic picture of the urine In, 812. 
Hemoglobinuria, paroxysmal, nephritis In, 
366. 

Hemoperlcardlum, diagnostic signs of, 42. 
Hemophilia, 807. 
condition of the blood In, 807. 
congenital, 807. 
origin of, 807. 

pathognomonic factors of, 807. 
renal, 807. 

Hemoptysis In purpura variolosa, 886. 

In pneumonia, 126. 
in fibrinous bronchitis, 96. 
in pulmonary tuberculosis, 126, 132, 136. 
Hemorrhages, anemic conditions In, 786. 

In anthrax, 996. 

In chlorosis, 786. 

In Graves's disease, 761. 

In hemorrhagic diathesis, 807 (of the mu- 
cous membrane), 808. 

In hysterics, 730. 
in the brain, 664. 

In the medulla oblongata, 610. 

In the pons, 610. 
in the spinal cord, 694. 

In whooping-cough, 948. 

Into the cerebral ventricles, 663; Into the 
meninges, 718. 

Hemorrhages In acute yellow atrophy of the 
liver, 177. 

In cirrhosis of the liver, 181. 


Hemothorax, diagnosis, 168. 
differential diagnosis between, and pleu- 
risy, 160. 

Hallucinations before and after epileptlo at- 
tacks, 789. 

In rabies, 994. 

Hand, muscles of the, paralysis of. In 
Klumpkes paralysis. 492; In medlanus 
paralysis, 490; In radlalls paralysis, 486; 
in ulnaria paralysis, 489. 

Hand, muscles of the, spasms of the, 601. • 

Hand, position of the. In medlanus paraly- 
sis, 490. 
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in syringomyelia, 672. 

In tetany, 749. 

In ulnarls paralysis, 489. 

Hands, anesthesia of the, 443. 
hypertrophy and crippling of, In syringo- 
myelia, 672. 

Hay asthma, origin and diagnosis of, 106. 

Headache, differential diagnosis from occip- 
ital neuralgia, 463, 463; from trigeminus 
neuralgia, 463. 

due to Infection, 463; due to intoxication, 
463. 

idiopathic, 463. 

in anemic conditions, 463, 681. 

In cerebellar affections (back of the head), 
624. 

In cerebral abscess, 692; in cerebral tu- 
mour, 681. 

in circulatory disturbances In the brain, 
463. 

In disease of the brain and meninges, 463. 
In epidemic cerebro-splnal, 949. 
in Graves's disease, 760. 

In measles, 863. 

In meningitis, 703. 
in paralysis of the facialis, 476. 
in pathological processes of the bones of 
the skull, 463. 

In septlcopymmla, 966. 

In small-pox, 381. 
neurasthenic, 464. 
of hysterics, 464. 
reflex, 464. 
symptomatic, 464. 

Headache, frontal, 464. 

Headache in acute nephritis, 364. 
in congested kidney, 363. 

Hearing, difficulty of, in facialis paralysis, 
474. 

in tabes dorsalis, 639, 646. 4 

Hearing, disturbances of, in affections of 
the pons and medulla, 607. 
in lesion of the temporal cortex, 661. 
in paralysis of the facial nerve, 474. 

Hearing, Impression of, sense centre for the, 
642, 661. 

Hearing, sphere of, cortical, of the brain, 
661. 


In contracted kidney, 363. 

In hypertrophy of the heart, 66. 

In Well's disease, 213. 

Into the mediastinal space, 163. 
Hmmorrhaglc diathesis, 807. 
sstlologlcal diagnosis of, 809. 
condition of the blood In, 807, 808, 810. 

In dysentery, 929. 

In leucaemia, 796. 
in pseudoleucamla, 802. 
joint affections in, and their differentia- 
tion from rheumatic polyarthritis, 976. 
nature of, 808, 809. 
subsequent to scarlatina, 878. 
symptoms of, 808, 809. 

Hamorrhaglca cerebri, 664. 
menlngealls, 668. 

spinalis, degenerative phenomena In, 694. 
Hsemorrholdal plexus, phenomena upon over- 
filling of the venous, and differentiation 
from tabes, 647. 

Hemorrhoids of the bladder, 400. 
of the rectum In woinoma, 829; in cir- 
rhosis of the liver. 282. 


Heart, activity of. In acute articular rheu- 
matism, 971, 974. 

in anemia, 783, 784; in cholera, 933; In 
diabetes, 829; In diabetic coma, 832; In 
diphtheria, 944; In Graves's disease, 759; 
In Influenza, 986; in meningitis spinalis, 
630; in neurltlc affection of the vagus, 
606; In obesity, 840; In pons-oblongata 
affection, 608; in septicopyemia, 966. 

Heart and large vessels, defects of, 36. 

Heart crises of tabetics. 639. 

Heart defect cells in tne sputum in mitral 
stenosis, 19. 

Heart, defects of the valves of the, 11; com- 
bined, 86. 

diagnostic decision In combination of sys- 
tolic and diastolic murmurs, 26; In purely 
diastolic murmurs, 34; systolic, 84. 

diagnosis of aortlo Insufficiency, 19; of aor- 
tic stenosis, 26; of mitral Insufficiency, 
12; of mitral stenosis, 16; of pulmonary 
insufficiency, 29; of pulmonary stenosis, 
29; of trtouspld insufficiency, 80; of trl- 
•IgR; cuspid stenosis, 33. 
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Heart defects, non-compensated and pulmo- 
nary emphysema, 115. 

Heart, dilatation of the, in aortic lnsuffl- 

* elency, 20; In aortic stenosis, 26. 

In hypertrophy of the heart, 66. 
in mitral stenosis, 16. 

In myocarditis, 49. 

In pulmonary atelectasis, 107; In pulmo- 
nary emphysema, 113. 

Heart, disease of, 1. 

consideration of compensation, 3; affec- 
tions of the endocardium, 6; of the heart 
muscle, 47; of the pericardium, 39. 
physical examination in, vll. 
preliminary remarks, 1. 

Heart, displacement of the, In mediastinal 
tumours, 149. 
examination of the, vll. 
malformation of, 36; In engorged kidney, 

Heart/ energy of the, decrease of, In fatty 
degeneration of the heart, 51. 
in hypostasis of the lungs, 108. 

Heart, enlargement of, duo to retraction of 
the lungs, differentiation from pericar- 
dial effusion, 43; weakness of the heart, 
differentiation from pericarditis, 42. 

In pulmonary emphysema, 113. 

Heart, fatty, from anomalies of metabolism, 

Heart, fatty degeneration (see Fatty Heart). 

Heart, hypertrophy of the, due to traumatic 
neurosis, 735. 

In acromegaly, 757. 

In dlabeteB mellltus, 830. 

Heart, hypertrophy of the, 53. 
etiological factors, 53, 54. 
diagnostic signs of, of the left ventricle, 
56; of the right ventricle, 56. 
due to overexertion, 64. 
fatty degeneration of tho musculature of 
the, caused by, 64. 

Idiopathic, 63. 

in aortic Insufficiency, 20; In aortic steno- 
sis, 26; In arteriosclerosis, 62 , in bronchi- 
ectasis, 101; In contracted kidney, 358; in 
hydronephrosis, 382; In mitral stenosis, 
16, 17; In nephritis, G5; acute, 353: chronic, 
358; in pulmonary emphysema, 113; origin 
of, 3. 

Heart, Insufficiency of, acute, 40. 

In atheroma of the aortic Bystem, 63. 
chronic, In fatty heart, 51, 62. 
origin of, 3. 


Heart murmurs, accidental, and their dif- 
ferentiation from endocardial (organic), 
4, 8. 


diagnostic differentiation In combination of 


systolic and diastolic, 36. 
diastolic. In aortic Insufficiency, 20, 21; in 
mitral stenosis, 17. 

In atheroma of the aorta, 62. 


In myocarditis, 8, 49, 50. 

In pulmonary valve insufficiency, 29. 
interrupted modified diastolic, 17. 
perlcardittc, 40. 
presystollc, 17. 

systolic (blowing) In mitral stenosis, 17; In 
aortic stenosis, 26; In mitral insuffi- 
ciency, 13; In pulmonary Btenosls, 29. 


Heart muscle, deficient blood supply In 
stenocardlac attacks, 68; diseases of, 48. 
Heart-muscle degeneration In typhoid fever, 
917, 918. 

Heart, neuroses of, 733, 735. 

due to paralysis of vagus fibres, 480. 
Heart, neuroses of, diagnostic signs, 67. 
Heart, ^palpitation of the, nervous, 67. 
origin of, 57. 

Heart, rupture of, spontaneous, 53. 
diagnosis, 68. 


Heart sounds In aortle Insufficiency, 20, 21. 
in aortic stenosis, 26; In fatty heart, 61; 
In hypertrophy of the heart, 66; in mitral 
Insufficiency. 13; in mitral stenosis, 16, 
17; In myocarditis, 49; In pneumoperl- 
tardlum, 47; In pulmonary emphysema. 


113; muffled and split In diseases of the 
heart, 6. 

Heart sounds, resonance of. In the stomach, 
47. 

Heart, spasm of the, overfilling of the lungs 
with biood In, 69, 120. 

Heart, stenosis of, due to calcareous de- 
posits, 61. 

Heart, vagus centre, anatomical position, 
606. 

partial paralysis, 479. 

Heart, valvular defects of, due to rheumatic 
endocarditis, 974. 

Heat exhaustion, 771. 

lleel-foot position in paralysis of muscles 
supplied by the tlblal nerve, 496. 
Helminthiasis, diagnosis of, 346. 
Hemiansesthesla after apoplexy, 667, 672, 678. 
contralateral, in parietal cortical areas, 
649. 

in brain tumours, 684. 
in capsular diseases, 646, 647. 

In focal affections of the centrum ovale, 
662. 

In hysteria, 729. 

in pons-oblongata disease, 606, 609. 
in traumatic neurosis, 734. 

Hemianopsia in cerebral abscess In the oc- 
cipital lobe, 693. 

In lesion of the optic thalamus (contra- 
lateral homonymous), 644. 

Hemiathetosls In acute Infantile encephalitis, 
696. 

affections of the Internal capsule, 646. 
symptoms of, 746. 

Ilemlatrophla progressiva facialis, 764. 
differentiation from congenital facial 
asymmetry, 764. 

Hemlchorea, 745. 

In acute infantile encephalitis, 696. 

In capsular affections, 646. 

In lesion of the optic thalamus, 644. 
llemicontractureB, Irritative, due to brain 
tumourB, 683. 

Hemihypertrophia progressiva facialis, 764. 
Hemlopla, contralateral homonymous, In 
cerebral hemorrhages, 668. 

In lesions of the occipital cortex, 649. 
homonymous in capsular affections, 647. 
Hemiplegia, alternating, 619. 
following apoplectic Insult, 667; contra- 
lateral, 667, 668, 670; diphtheria, 944; 
typhoid fever, 918. 

hysteric, 724; differentiation from apoplec- 
tic, 676. 

in aphasia, 659. 

in Brown-Sdquard’B paralysis, 682. 

In cerebral abscess, 693; in cerebral tu- 
mour, 684. 

In encephalomalada, 678, 679, 680. 
in focal affection of the Internal capsule 
(contralateral), 645, 669; of the pons ob- 
longata, 606, 607, 610. 
in Graves’s disease, 762. 
in meningitis, 705, 950. 
spinal, 569; in tabes dorsalis, 645. 
topical diagnosis of motor, 619, 670. 
with eye-muscle paralysis. 466. 
with paralysis of the facialis, localisation 
of the focus, 476; of the radlalls (cere- 
bral), 487. 

Hemiplegia, crossed, 467. 

Hemiplegia cruclata, 608; spastica infantilis, 

Hemltetanus, 991. 

Hepatic artery, aneurysm of, 211. 

Hepatitis, interstitial, atrophic, 180; syphi- 
litic, 184, 188. 
suppurative, 189. 

the consequence of gall-stones, 192. 
Heredo-ataxla, 649; cerebellar, 660. 

pathological picture, 649. 660. 

Hernia, diaphragmatic, diagnosis of, 164. 
Hernia due to paroxysms of cough In whoop- 
ing-cough, 948. 

Herpes, in compression of the spinal cord, 
680; facialis, differentiation from vari- 
cella, 890; in acute millary tuberculosis. 



INDEX 


1089 


167; In cryptogenetic septicopyemia, 966; 
In facialis paralysis, 471; in Influenza, 
966; In malaria, 980; In meningitis, 704; 
In eerebro-splnal, epidemic, 960, 968; in 
myelitis, 675; In neuralgia, 447; cervical, 
464; In neuritis, 504; multiple, 608; in 
pachymeningitis hypertrophies, 684; in 
tabes dorsalis, 646; in tetany, 749; zoster 
In Intercostal neuralgia, 466. 

Herpes lablalls, In fibrinous pneumonia, 124. 
laryngeal, 78. 

Hiccough, clonic spasm of the diaphragm, 
600. 

History, taking of the, vll. 

Hodgkin’s disease, relation of, to leucsemla, 

Horse-shoe kidney, diagnosis, 891. 

Hunger, metabolism during, 821. 

Hunger and satiation, disturbances of sen- 
sations of, 299. 

Hydatid thrill In echinococcus of the liver, 
204. » 

Hydremia and pulmonary edema, 120. 
Hydrarthrus nervosus intermittens, 766. 
supersecretlon, 269. 
supersecretlon, nervous, 294, 296. 
supersecretlon In ulcer, 276, 277. 
Hydrocephalold and meningitis, 713. 
Hydrocephalold in Intestinal catarrh of chil- 
dren, diagnosis, 309. 

Hydrocephalus, 719. 
angetoneurotlc, 721. 
congenital, 720. 

differential diagnosis of, from rhachltls of 
the skull bones, 720, 864; chronic, from 
brain tumour, 721. 
following meningitis, 706, 720, 961. 
idiopathic, chronic, 720. 
lnternus et externua (intermenlngealls), 
719. 

in tumours of the cerebellum, 626; of the 
posterior cranial tosBa, 681, 721. 
symptoms of, 720, 721. 

Hydrochloric acid, in gastric juice, action of 
free, 266. 

absence of, in anemia of the stomach, 264. 
in chronic gastric catarrh, 269, 270. 
in gastric carcinoma, 281. 
qualitative and quantitative determina- 
tion, 261, 262. 

Hydromyelus, nature and clinical symp- 
toms, 671. 

Hydronephrosis, 881. 

etiological reasons for the diagnosis of, 
384. 

contents of the hydronephrotlc sac, 382. 
differential diagnosis, 382; from ascites, 
383, 424; from ovarian cyst, 382; from 
renal abscess, 383; from renal cysts and 
echinococcus, 383; from sacculated peri- 
toneal exudate, 383. 

In renal tuberculosis, 876. , 

Intermittent, 881. 
origin of, 884. 
symptoms of, 381. 

Hydropericardium and pericarditis, differen- 
tial diagnosis, 42. 

In heart diseases, 1. 

In pulmonary emphysema, 116. 

Hydrophobia, diagnosis of, 993. 
hysterical, 726. 


Hydrothorax, 161. 

and pleurisy, differentiation of, 161. 

In disease of the heart, 1. 

In pulmonary emphysema, 116. 
right-sided, In cirrhosis of the liver, 182. 


Hypesthesla, 486. 

In poliomyelitis posterior, 671. 
Hypalbuminosls In anemlcs, 777. 

H fn 6 Browm%6quard paralysis, 688. 

m. 

of kidney, 848. 
of spleen, 228. 

Hyperemia of the brain, 699. 
of the spinal cord. 694. 


Hyperesthesia, 481. 
diagnosis of. 446. 

in compression of the spinal cord, 8* 
a conus disease, 686. 
in hysteria, 728. 

In meningitis, 70S, 704; epidemic oefebro- 
spinal, 849; spinalis, 680, 638. 
in neuralgia, 446. 
in neuritis, 501; multiplex, 606. 

is BassEt? hTpwtrepWo - ** 

In unilateral lesion of the spinal cord, 683. 
of the facial skin In trigeminus neuralgia, 
461; of the nerves of taste and amell, 
446; of the nerves of the skin, from pe- 
ripheral causes, 446. 

Hyperesthesia of the abdominal wall, 844. 
in peritonitis, 410; mucous membrane of 
the bladder, 403; of the larynx, 81; of the 
stomach, 299. 

Hyperchlorhydrla, nervous symptoms and 
diagnosis, 300, 801. 

Hyperdlmmorrhysls, cerebral, 699, 701, 702. 
Hyperemesis hystsrlca, 726. 

Hyperextension of the toes In hereditary 
ataxia, 660. 

Hyperhldrosls In acute articular rheuma- 
tism, 974; in acute miliary tuberculosis, 
967. 

In Graves's disease, 761. 

In Intermittent fever, 979. 
in neuritis, 608. 

In polymyositis acuta, 767. 

In rhachltls, 868. 

In syringomyelia, 683. 

In tabes dorsalis. 646. 

Hyperkinesia of the detrusor vealen, 402; of 
the stomach, 304; of the sphincter vesi- 
cas, 402. 

Hypertrophy of the extremities In acro- 
megaly, 767. 

Hyperorexla, diagnosis, 299. 

Hyperplasia, connective tissue of the liver, 
186; of the spleen, 228; of the tonsils and 
uvula, 241. 

Hypersecretion jaundice, origin of. 176. 
Hyperthyreoldlsm. etiological significance 
of, in exophthalmic goitre, 763. 
Hypertrophy of the heart in acute nephritis, 
363; of the mucous membrane of the 
larynx In chronic catarrh, 70. 

Hypoglossal nerve, paralysis of, 481. 
bilateral. 481. 482. 
central. 481. 
cortical, 482. 

due to apoplexy, 667, 668, 669. 
in brain tumour, 686. 

In lesion of the cortex of the central con- 
volution, 481, G60; of the Internal cap- 
sule, 482, 646; of the medulla oblongata. 
608; of the nucleus of the hypoglossal 
nerve, 482, of tho trunk of the hypoglos- 
sal nerve, 488. 
peripheral, 481, 483. 

symptoms of, 481; in lesion of the nucleus, 

unilateral, 481, 482. 
spasms of the, 498. 

Hypophrenlc abscess, differentiation from 
liver abscess, 191. 

Hypophysis cerebri, hyperplasia of the. In 
acromegaly, 757. 

Hypotonia of the muscles of tabetics, 644. 
Hysteria, 722. 

etiological factors of, 724. 
arc de circle in, 726. 

condition of the centres of special senses 
and association tracts In, 723. 
determination of the conception of, 72S. 
diagnosis of, 722; differential, 781; from 
epilepsy, 727, 742; from hypochondriacal 
condition, 731; from meningitis, 682, 711; 
from multiple sclerosis, 698; from tetany, 
760. 

flexlbllltas ceres In, 726. 
in anemlcs, 782. 

In Graves’e disease, 762. 
neuralgic pains in, 447, 460, 460. 
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Hysteria, paralytic symptoms Id, 724, 725. 
peyohlcal conduct In, 780. 
rapid occurrence of, 728. 
relation of, to paramyoclonus multiplex, 
748: to psychoses. 722. 
spasmodic attacks, 726, 727; their cause, 
728. 

suggestion In, 727, 780. • 
symptoms of. 724: cataleptic, 726. 
transfer In, 722. 
varieties of, 731, 784. 
vascular Innervation In, 729. 
Hystero-epilepsy and epilepsy, 727. 
Hysterogenous sones, production of 
by pressure upon, 727. 


Icterus liver and cancer of the liver, dif- 
ferentiation, 199. 

and hypertrophic cirrhosis, differentiation, 
. 199. 

lleo-csBcal murmur In enteric fever, 911. 
lleo-typhold (see Enteric Fever). 

Ileum, acute catarrh of, 310. 
occlusion of, 836. 

Ileus, causes and manifestations of, 337. 
due to enterostenosls, 381. 
nervous paralyticus, 337. 
spastlcus, 387. 

Iliac fossa, right, inflammations of, 311, 312, 
813, 814. 

Immunisation and immunity against Infec- 
tious diseases, factors of, 869, 860. 
Impaction symptoms In floating kidney, 393. 
Impotence of diabetics, 831. 
of neurasthenics, 733. 
of tabetics. 688. 

Inacldity In nervous dyspepsia, 300. 
Inactivity, atrophy of. In myelitis, 675. 
Incontinence or the pylorus, 307. 
Incontinentia alvl In myelitis, 676. 
urlna In meningitis, epidemic cerebro- 
spinal, 950; In neuritis multiplex, 608; in 
spinal, 680. 

vesica et alvl In lesion of the cerebral 
peduncle, 630. 

Indican secretion, diminished In pancreas 
affections, 222, 224. 

Increased In enterostenosls, 331; In perl 
Tonltls. 410. 

Infarcts, namorrhaglc, of the heart, due to 
endocarditis, 10. 

multiple, 10; of the lungs (see Pulmonary 
Infarct); kidneys (see Renal Infarct). 
Infection, causing anterior chronic polio- 
myelitis, 662. 

protective measures of the body against, 
859. 

septic, due to tho entrance of bacteria Into 
the circulation, 963. 

Infectious diseases, 868. 
classification according to localisation of 
the infection, 868. 
diagnosis of, 857, 862. 
due to Invasion of micro-organisms, 856. 
ecchymoses of skin In, 810. 
effects of the bacteria In the various, 868. 
hamogloblnsmla due to, 818. 

Immunisation against, 858. 

Incubation period in, 868. 
leucocytosis due to. 800. 
meningitis due to, 710. 
multiple encephalitic foci due to, 696. 
muscular affections following, 766, 770. 
natufe of, 866. 

nervous diseases (peripheral), due to, 434; 
due to neuralgia, 449; due to neuritis 
multiplex, 606. 

occurrence of. In endemics and epidemics, 

proof of specific pathogenic bacteria in the 
various forms of, 867, 858. 
relation of, to ascending paralysis, 588. 
tetany due to, 150. 


Infiltration, chronic, of the Intestinal wall, 
differentiation from Intestinal cancer, 821 . 
haemorrhagic, of the pancreas, 228 . • 

of the lungs in catarrhal pneumonia, 127 ; 

In fibrinous pneumonia, 122, 128. 
tuberculous, 186; differentiation from 

croupous, 126. 

Inflammation symptoms, differentiation 

from neuralgias, 447. 

Influence, 986. 
catarrhal, 985. 
complications of, 574, 987. 
contagiosity of, 985. 

diagnosis of, 985, 987; differentiation from 
bronchitis. 988; from measles, 870, 988; 
from miliary tuberculosis, 988; from 
typhoid fever, 988. 
gastro-lntestlnal, 985. 
microbes of, production, 985. 
nervous, 985. 

prodromal phenomena, 986. 

sequels, 987. 

specific generator of, 986. 

symptoms of, 986; general, 986; nervous. 

Inhalation of dust In bronchitis, 91; in ca- 
tarrhal pneumonia, 126. 

Inhibition nerves of the heart, 606. . 
centre of, 

Insanity, post-epileptic, 739. 

Inspection in examination of the patients, 
vil. 

of the abdomen in enterostenosls, 880. 
of the chest In pericarditis, 40; In pneu- 
monia, 123; In pulmonary emphysema, 
111; in valvular defects of the aorta, 12; 
of the mitral valve, 12, 16. 
of the gastric region In gastrectasls, 288. 

Inspiration, forced. In pulmonary emphy- 
a, 110. 


Inspiration, centre for, 605. 

Blghlng, in multiple sclerosis of the spinal 
cord, 690; in progressive bulbar paraly- 
sis, 614. 

Insufficiency of the stomach, 290; of the 
cardla, 307; of the pylorus, 807. 
of the valves of the heart, 11. 
relative, 11; of the aorta, 19; of the mitral 
valve, 12; of the pulmonary valves, 29; 
of the tricuspid valve, 30. 

Intelligence, disturbances of. In abscess of 
the brain, 692. 
in myxoedema, 768. 

Intention tremor In multiple cerebro-spinal 
sclerosis, 689, 692, 758; In multiple mye- 
litis, 588. 

Interarytsnold fold, tuberculous ulcers of, 
78. 

Interarytsnold, transverse, paralysis of, 87. 

Intercostal neuralgia, differential diagnosis 
from gastralgla, 298; from gastric ulcer, 
278; from pleurisy, 168; in renal cancer, 
386. 

Intercostal neuralgia, 454. 
etiological factors, 455. 
diagnosis of, 454; differential, 456, 766. 
varieties of, 456. 

Intercostal space, retraction of that which 
Is situated at the locality of the apex 
beat upon systole of the ventricle, 45. 

Intermittent fever (see Malaria). 

Intermittent fever and gall-stone colic, dif- 
ferentiation, 216; liver abscess, differen- 
tiation, 191. 

in croupous pneumonia, 124. 

Interossel of the hand, atrophy of, la pro- 
gressive muscular atrophy, 664. 
paralysis of. 489. 

Intestinal affections, causal connection with 
tetany, 750. * 

In Asiatic cholera, 984. 
in leucemla, 794. 

In paralysis of the vagus, 488. 

In scarlatina, 876. 
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symptoms of, 986. 

Ttitsstlml otcoir, * 836. 
and chronic Infiltration of bowel wall, 
differentiation. HH. 
determination of location, 329. 
differential diagnosis, 837; between fsscal 
tumours, 827; between gastric carcinoma, 
{27; between movable spleen and kidney, 
887; between ovarian tumours, 828; be- 
tween renal tumours, 829; between sac- 
culated peritoneal exudate, 828. 
Intestinal stenosis in, 826. 
location, 829. 

perforation of the gut, 326. 
ribbon-shaped toces in, 826. 
symptoms, 826. 
tumour In, 826. 

Intestinal catarrh, acute, 808. 
abnormal constituents of stools, 316. 
and cholera nostras, 809. 
atrophy of the intestinal mucous mem- 
brane, 8 18 . 

bile-pigment reaction In, 811. 
chronic, 816. 
constipation In, 816. 
deficient digestion In, 311. 
dejecta in, 808. 
fever In, 309. 

In cirrhosis of the liver, 181; in emphy- 
sema of the liver, 114. 
of children, 808. 

of the duodenum, 309; of the jejunum and 
Ileum, 810. 
of children. 818. 
secondary symptoms of, 318. 
small and upper, large bowel, combined, 
810. 

symptoms of value In diagnosis of, 308. 
Intestinal catarrh In- erysipelas, 898. 

In measles, 867. 

In typhoid fever, 918. 
in typhus, 898. 
of rhachltlc children, 863. 

Intestinal colic, 842. 
and gastralgla, differentiation, 298. 
enterospasm, 840. 
stenosis. 332, 836. 

Intestinal crises of tabetics, 638, 646. 
Intestinal diphtheria, 816. 

Intestinal diphtheria, dysenteric, 928. 
Intestinal discharges (see Faces). 

Intestinal hemorrhages In hepatic cirrhosis, 
112; in ulcers, 320. 

Intestinal hemorrhages In typhoid fever, 
916. 

Intestinal invagination, 836. 

hemorrhagic-mucous diarrhea in, *886. 
Intestinal invagination, Internal, 886. 
Intestinal loops, 833. 

Intestinal movements, centres for, 644. 
Intestinal mucous membrane, atrophy of, in 
chronic catarrh, 818. 

In chronic catarrh, 317. 
in cloudy eplthella of the, 

Intestinal nerves, disturbances of function 
of, 888; of motion, 389; of secretion, 342; 
of sensation, 346. 

Intestinal neuroses, 738. 
intestinal occlusion, 880. 


WUUNVHa spy 

In perityphlitis, 882. 
Intestinal pa 


paresis. 841, 842. 
IdtMgnaljMrforatlons due to typhoid ulcers, 

Intestinal peristalsis In Intestinal catarrh, 
219; in Intestinal stenosis, 381, 332, 334. 
decreases, 841. 

.Increased, 806; upon a nervous basis, 839, 


Intestinal stenosis. 880* 
by axial torsion, Invagination, and loop, 
886 . 

conduct of bowel portion in front of steno- 
* sis, 888. 


Intestinal stenosis, consequences of, 887. 
determination of. 381, 
differential diagnosis, 888; from gall-stone, 
Intestinal and renal-stone colic, perito- 
nitis, poisoning, typhlitis, floating kid- 
ney, diaphragmatic hernia, 882. 
due to enterospasm, 837; due to Intussus- 
ception, 886. « 

examination of the abdomen, 838, 886. 
faces in, SSL 

hernia] rings, rectum and vagina, 886. 
location, 338. 

nature of obstacles causing, 836. 
pseudoligaments, 387. 
tumour In, 836. 
urinary conditions in, 831. 


Intestinal stenosis due to dysentery, 980. 
Intestinal trichina, development of. In the 
human intestine, 999. 

Intestinal tuberculosis, miliary, 967; In chil- 
dren, 323. 

Intestinal tumours, differentiation from can- 
* cer of the liver, 208. 


Intestinal ulcer, 319. 
catarrhal, 326. 
causes of, 822. 

complicated with peritonitis, 32L 
dysenteric, 824. 
embolic, 823. 
faces In, 319, 320. 

Infections, 323. 
peptic, 822. 

symptoms, 317, 320, 321. 
syphilitic, 82h 
traumatic, 326. 

tuberculous, 323; In pulmonary tuberculo- 
sis, 139. 
typhoid, 323. 


Intestinal worms, symptoms, 345. 
Intestine, atony of, 341. 

atrophy due to catarrh, 318, 319. 
Intestine, axial torsion of the, 336. 
Intestine, diagnosis of diseases of, 306. 
of nervous (functional), 337. 


Intestine, large, catarrh of the, diagnostic 
points In, 310, 317. 

combined with catarrh of the small In- 
testine, 309. 
stools In chronic, 310. 
varieties of, 316. 

Intoxication, acute, nephritis as a result, 
365. 

and anffimla, 361. 

and occlusion of the gut, 332. 


Intoxication, choliemlc, in Jaundice, 209. 
and uremia, differentiation, 360. 

Intoxications, bacterial, of the body, 366, 
867. 

causing chorea, 746; hemoglobinuria, 813; 
leucocytosls, 800; nervous diseases, pe- 
ripheral, 434; neuralgia, 460; polyneuritis, 
606; rheumatic, 972; septic, 964; tetany, 
760. 


Intussusception; ileocecal, 336. 
cause of enterostenosls. 887. 

Inversion of cane-sugar in stomach, 267. 

Iritis In diabetes, 881. 
in gout, 846. 

Irritation symptoms In compression of the 
medulla oblongata, 617; of the spinal 
cord, 680; due to tumours, 678, 686. 
lesion of the optic thalamus, 644. 
neuralgic, central, 448; peripheral, 448* 
neuritis, 603, 606, 609. 

Irritative conditions of the gastric motor 
nerves, 804. 

Ischuria In hysteria, 780. 

Ischuria paradoxa, 40L 
spastica, 402. 

Island of Roll, anatomical position In ths 
cerebrum, 684. , 

lesion of, and symptoms, 661. 

Isthmus aorte, persistence of, 88. 
collateral circulation In, 88. 
systolic murmurs In, 88. 
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Jactitation In meningitis, ftft, 704. 

Jaundice. 175. 207, 208, 215. 
acute febrile Infectious, 212. 
cause and nature of, 213 (see also Weil’s 
Disease). 

causes of occlusion of the bile ducts, 211. 
conduct of the gall-bladder In, 200. 
due to accumulation of faces, 212; due to 
carcinoma of the duodenum or head of 
the pancreas, 211; due to catarrh of the 
bile ducts, 216; due to dlstoma hepatlcum, 
211; due to duodenal ulcer, syphilis of 
the ljver, perihepatitis, 212; due to eter- 
nal compression of the bile duclflff 211; 
due to gall-stones, 210; due to parcel teB 
of the bile ducts, 211; due to tumours 
In the porta hepatic, 211; of the abdo- 
men, 212. 

effects of, upon the nervous system, 208. 
forms of, 176; in acute yellow atrophy, 176; 
In aneurysm of the aorta, 212; of the he- 
patic artery, 220; In cancer, 198; in chole- 
lithiasis, 210, 212, 214; in cirrhosis, 183, 
184; in gastric catarrh, 265; in hyper- 
ffimla, 192; In hysteria, 179; in Infectious 
diseases, 179; in liver abscess, 190; in 
syphilis, 188. 

Jaundice, anomalies of metabolism in, 208. • 

Jaundice, In pancreas affections, 223; in 
pneumonia, 124, 190. 

location of occlusion of the .bile ducts, 209. 

swelling of the liver In, 209. 

symptoms of, 207. 

the urine In, 208. 

with uroblllnurla, 174, 176. 

yellow decoloration of the skin In, 207. 

Jaundice In hmmoglobineemla, 815; in neu- 
ritis, 608; In relapsing fever, 905. 
septic, 967. 

Jaundice, parasecretlon, origin of, 176. 

Jejunum, acftCb catarrh of, 810. 
occlusion of the, 335. 

Joint affections in erysipelas, 898. 

In gonorrhea, differentiation from acute 
rheumatism, 975. 

In gout, 846; diagnosis of, 848. 

In Graves’s disease, 761. 

1ft hemophilia, 807. 

In measles, 867. 

In mumps, 940. 

In polymyositis acuta, 767. 

In scarlatina, 874. 

In syringomyelia, 672. 

In tabes dorsalis, 646. 

In typhoid fever, 916. 

Inflammatory, lo septicopyemia, 966. 

Joints, swellings of the, in acute articular 
rheumatism, 971. 

In attacks of gout, 846. 

In hemorrhagic diathesis, 807. 

In neuritis, 604; In multiple, 608. 

Jugular valve sound In tricuspid insuffi- 
ciency, 86. 

Jugular veins, pulsation of, In diseases of 
the heart, 2. 

malformations of the heart, 86. 

K 


Keratitis, neuroparalytic and parenchyma- 
tous, In diabetics. 831. 

Kidney, s fifteens of. 867. 
adenoma of, 886; differentiation of, 848; In 
cholera and pregnancy, 860; hypertrophy 
of the heart In, 64. 
amyldld degeneration of, 364. 
anomalies of form and position, 891. 
pause of, 871. 

congenital absence of one, 891. 
diagnostic symptoms, 871. 
differentiation from hydronephrosis, 871, 
888; from paranephritis, 872; from sup- 
purative pyelitis, 872. 
fluctuation of, 870. 
formation of concrement, 887. 


Kidney, large red, 867; large white, 867. 
movable, 391. * 

perforation into, the renal pelvis, 867. 
stasis hyperamfa of, 848. * 

tuberculosis of, 374. 

Kidney, contracted, primary, 864. 
arteriosclerotic, 864; arteriosclerotic, genu- 
ine (primary), 862, 364. 
cardiac hypertrophy from, 863. 
development of, 864. 
diagnosis from cystitis, 895. 
differential diagnosis, 868. 
digestive disturbances, 863. 
dropsy, 863. 

hsBmorrhagos in, 368; hmmorrhages In 
brain, 363. 

ophthalmoscopic findings In, 363. 
urosmlc symptoms In, 368. 
urine in, 362. 

Kidney, contracted, secondary, 361, 862. 
anasarca In, 363. 
differential diagnosis, 868. 
symptoms, urmmic In, 361. 
urine In, 361. 

Kidney, contracted, with chronic uramla, 
differential diagnosis from cerebral tu- 
mour, 687. 

Kidney, fatty, 864. 

amyloid degeneration of liver and spleen 
in, 366. 

anemia and cachexia in, 366. 
anasarca and dropsy in, 366. 
causes of, 366. 
diagnosis of, 366. 
dkrrhcBa In, 366. 
urine in, 365. 

Kidney, hyperemia of, 348. 
condition of urine in, 348, 349. 
cyanosis in, 350. 
differential diagnosis, 368. 
dropsy In, 849. 
from heart disease, 2. 
heart and lungs in, 349. 
liver In, 350. 
physiology of, 348. 
with nephritis, 350, 

Kidneys, carcinoma of, 385. 
consistence of the tumour In, 886. 
differential diagnosis In, 386. 
hematuria in, 886. 
in children, 387. 
secondary symptoms, 386. 
urine In, 386. 

Kidneys, functional disturbances of. In 
anemia, 786. 

toxic Irritation of, in hemoglobinuria, 816; 

in malaria, 980; in septicopyemia, 967. 
tuberculosis of, In acute miliary tubercu- 
losis, 957. 

Kidneys, ^ hypertrophy of, 381; diffuse and 

InSuratlon of, arteriosclerosis, 864; focal, 
362; secondary, 362. 

Infarct of, hemorrhagic, 875; in the course 
of acute endocarditis, 373. 

Kidneys in pregnancy, 360. 

Kidneys, sarcoma of, 387. 
differentiation from renal cancer, 887. 
sclerosis of (see Contracted Kidney), 
stones of, 887; and stones of the bladder, 
390; colic, 388; and cholelithiasis, 216; 
enteralgla, 843. 

Kidneys, tumours of the, 876. 
cystic, 380. 

differential diagnosis of, from cancer of 
the gut, 328; from tumours of liver, 202, 
208; from tumours of ovary, spleen, and 
retroperitoneal, 878, 879. 
examination by palpation, 876; bimanual 
377. 

influence of respiration upon motility of; 
877. 

jaundice due to, 212. 

neuralgic pain of the belly wall in, 877. 

position and extent, 376; to the colon. 876; 

to cancerous, 886. 
solid, 886. 
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Klumpke’a panUyala, diagnostic criteria, 492. 
differentiation from Duchenne-Erb paraly- 
sing 492. 

Kyphopls In hereditary ataxia, Infantile 
■plnal paralysis, 660. 
osteomalacia, 850. 

rhachltls, 863; differentiation from tuber- 
culosis, 863. 


Labferment of the gastric Juice, 266. 

effect of. In digestion, 267. 

Labyrinth, disease of, in mumps, 940. 

Lactic acid in the stomach contents, 262; In 
the urine In acute yellow atrophy of the 
liver, 177. 

Increase of. In gastric cancer, 282. 
Lactosurla In pregnancy and lactation, 826. 

differentiation from dlabeteB, 837. 
Lagophthalmos In facial paralysis, 468, 472, 
477. 

Landry’s paralysis, 686. 
etiological factors of, 688. 
clinical observations of, 687. 
diagnostic Important symptoms of, 686. 
differentiation of, from acute myelitis, 678; 

from multiple neuritis, 610. 
electric Irritability of the paralyzed mus- 
cles In, 687. 

Infectious nature of, 688. 
prodromes of, 686. 
reflexes in, 587. 

Laryngeal cancer, 79. 
catarrh, acute, 67, chronic, 70; In small 
children, 69. 4 , 

condylomata, 76. 

croup, 70; and pscudocroup, differentiation, 
71. 

fever In, 71. 

stenosis of the larynx In, 71. 

Laryngeal erysipelas, primary, 72. 

Laryngeal muscles, paralyses of, 83; ratio- 
logical diagnosis, 88; examination upon 
determining same, 89. 
spasm of, 82. 

Laryngeal neoplasm, 78. 
benign, 79. 

differential diagnosis, 80. 
malign, 72. 

.Laryngeal nerve, inferior, paralysis of, 86. 
recurrent, paralysis of, 83, 84. 
superior, motor paralysis of, 83. 

Laryngeal nerves, paralyses, 83. 

Laryngeal neuroses, diagnostic phenomena 
of, 81. 
motor, 82. 
sensory, 81. 

Laryngeal stenosis, 77. 
acute suffocation in, 78. 
and bronchial stenosis, differentiation of, 
96. 

consequences of, 78; In laryngeal croup, 71; 

In perichondritis, 72. 
differential diagnosis of, 78. 
dyspnesa, expiratory and Inspiratory In, 78. 
Laryngeal ulcers, 73. 
catarrhal Inflammatory, 73. 
gummatous, 76. 

Infectious, 74. 
pressure, 74. 
syphilitic, 76. 

tuberculous, diagnosis, 76; origin, appear- 
ance, seat, 74. 
typhoid, 76. 

Laryngismus stridulus, 82. 

Laryngitis, acute, 68; *' sicca," 69; submu- 
cosa, 69. 

atrophy and hypertrophy of the mucous 
membrane In chronic, 70. 
chronic, 70; sicca, 70; submucosa, 70, 72. 
differential diagnosis of, from glottis 
oedema and perichondritis, 69; from 
pseudocroup, 69. 
diphtheria and, 70. 
forms of, 68. 

In enteric fever, 76. 
syphilitic, 75. 


Laryngitis, croupous, 941, 942. 
diphtheritic, 941. 942, 943. 
erysipelatous, JM. 

in lnfluensa, 988; in typhus fever, 898. 

Laryngo crises of tabetics, 638. 

Laryngoscopical findings in aortic aneurysm. 

laryngeal catarrh, acute, 68, 69; chronic, 
70; ..perichondritis, 72. 
laryngeal diphtheria, 71; ayphlllttca, 76; 

tuberculosa, 74, 76. 
mediastinal tumours, 146. 
paralysis of the recurrent laryngeal nerve, 
84 86. 

Laryngospasm, 82. 
acutes suffocation in, 82. 
dlffffbntlal diagnosis of, 82. 
functional, phonic and respiratory, 88. 

Laryngospasm of rhachltlc children, 863. 

Larynx, diagnosis of cicatrices in, 79; dis- 
eases of, 68; foreign bodies In, 78; neo- 
plasms In, 78. 

downward movement In aortic aneurysm. 

66 . 

Larynx, croup of the, 941; epidemic, 942. 
diphtheria of the, 943; ascending, 948; com- 
plication of, 944; conduct of the lunge In, 
943; descending, 942; differentiation from 
non-dlphtherltic affections of the larynx, 
945, 946; general symptoms, 943; glottis, 
stenosis In, 943; laryugoscopical picture 
In, 943; primary. 942, secondary, 942. 

Larynx, muscles 01 the, atrophy and func- 
tional weakness In bulbar paralysis, 613. 
paralysis of, 479; in diphtheria, 944; in 
trichinosis, 999. 
spasm of, In tetanus, 990. 
ulcers of the, 917. 

Lateral scleroslB, amyotrophic, 664. 
degeneration of both motor neurons In, 656. 
diagnostically Important symptoms, 666. 
differential diagnosis of, 666; from chronic 
myelitis, 667; from multiple sclerosis, 
667, 692, from pachymeningitis hyper- 
trophies cervlcalls, 634, 667; from polio- 
myelitis anterior, acute, 664, 666; ohronlc, 
663, 666; progressive, 657, 666, 670; fronj 
spinal-cord tumours, 667; from syringo- 
myelia, 567. 

pathological condition In, 655. 
propagation of the affection in, 656. 
reaction of degeneration In, 656. 
symptomatic, 667. 
with bulbar symptoms, 666, 614. 

LatisBimus dorsl, paralysis or, 484. 

Laughing, movements of, from facial paral* 
ysls, loss of, 473, 645. 

Lavage of the stomach, 259. 

Lead-poisoning the causo of paralysis of the 
radial nerve, 487, of poliomyelitis ante- 
rior chronica, 662. 

Leg, musculature of, neuralgias of the, 466, 
457; cortical lesion of the central convo- 
lutions, 649, 660; cruralls paralysis, 493; 
glutral lesions, 493, obturatorlus lesion, 

493, paralysis of the peroneus tibialis, 

494. 

Lemniscus, decussation of, in the medulla 
oblongata, 620, 597. 

In the middle brain, 627, 636. 

Leprosy, 1006. 
ratlology of, 1006. 
clinical picture of, 1006. 
diagnosis of, 1007. 
pathology of, 1006. 
smooth variety of, 1006. 

Leptothrix in the sputum In pulmonary gan- 
grene, 144. 

buccal la. and Its symptoms, 238. 

Leucramla, 790. 
ratlology of, 798. 
anceraia In, 794. 
and pseudoleucramia, 803. 
blood condition In, 790; Charcot’s crystals 
In, 792; hsmoglobln in, 790; leucocytes 
In, 791; red blood corauscles In, 180. 
differential diagnostic character of the dif- 
ferent forms, 796. 
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Leucaemia, genesis of, m 
hemorrhagic diathesis of the leueasmlas, 
796* 

leucocyte (myelogenous leucmmta), 797. 
lymphocyte (lymphatic), 796; acute and 
chronic, 797. 
mixed forms of, 791. 
nature of, 798. 
symptoms of, 798, 794, 795. 

Leucaemia, Intestinal tumours In, 325. 

Leucanaemla, 808. 

and ansemlc pseudoleucaemia infantum, 
790, 803, 804, 806. 
clinical observation of, 803. 

Leudn In the urine In acute yellow atrophy, 
177. 

Leucocytosls, 800. 
active, 800. 

changes In the blood in, 800, 80L 
eoalnophlle, 800, 801. 

In anaemia, 780. 
occurrence of, 800. 
passive, 800. 
pathological, 800. 
physiological, 800. 
polymorphonuclear, 800. 
relation of, to leucaemia, 801. 
symptomatic, occurrence of, 800. 

Leucocytosls In connective-tissue hyper- 
plasia of the liver, 186; acute, in fibrin- 
ous pneumonia, 126.^ 

Leucomyelltis posterior wwonlca, 537. 

(see also Tabes Dorsalis). 

Leucopenla, occurrence of, 801. 

Levator angulis oris, paralysis Of, 472. 

Levator anguli scapula, spasm of, 600. 

Lid muscles, paralysis of, in lesion of the 
facialis, 472. 

Lids, spasm of, 496. 

Lien mobllls, 233 (see also Spleen, Float- 
ing). 

Llentery, diagnostic signs of, 811. 

Lingualts, neuralgia of, 452; perception of 
taste of, 438. 

Lips, muscles of, paralysis of the facial, 
472; m progressive bulbar paralysis, 612. 

Little's disease, 564. 

* Liver abscess, 189; abdominal abscess, 191; 
cholelithiasis, 192; hypophrenlc abscess, 
191; Intermittent fever, jgl; pleuritic ex- 
udate, 191; purulent ONfinococcus sac, 
192, 205; pylephlebitis, suppurative, 220; 
consistence of the liver in, 189. 
fever In, 190. 
pain in, 189. 

surface of the liver In, 189. 
volume of the liver in, 189. 

Liver, abscess of, differentiation of fever at- 
tacks of, from Intermittent fever, 983. 
in dysentery, 980. 
in septic infection, 967. 
in typhoid fever, 917. 

Liver, amyloid degeneration of, 196. 
anatomical conditions of, 170. 
changes of form and position of, 206; in ex- 
udative pleurisy, 137. 
diagnosis of diseases of, 170. 
diagram of diseases of, 221. 
examination of, 
function of, 171, 172. 

surface of, in amyloid degeneration, 195; 
in syphilis of the liver, 197. 

Liver, atrophic, Laennec's, 180; secondary, 
187* 

Liver atrophy, acute yellow, 176. 
and dilatation of the transverse colon, 179. 
and jaundice in hysteria, 179; in infectious 
diseases, 179. 

and? changes of the blood in, 180; of the 
urine in, 177. 

clinical picture of a case of, 178. 
diagnosis of the various stages, 178. 

Initial stage of, 176. 
nervous symptoms in, 178. 
phosphorus polsonlqg in, 176. 177. 
reduction In volume of the liver. 177, 178. 
simple chronic, 180; marantic. 180. 
stage of the full development, 176. 


Liver atrophy, tetttinatlbn of, 176. 
acute yellow, following enteric^ fever. 

Liver,' borders of, p&ussory In amyloid 
liver, 186. 

atrophy of the liver, 176, 178. 
cancer of the liver, 197. 
cirrhosis of the liver, 180, 186. 
corket-lobe liver, 206. 
echinococcus of the liver, 204. 
fatty liver, 194. 
pulmonary emphysema, 112. 
syphilis of the liver, 187. 
fatty degeneration of, 194. 

Liver, cancer or, 196; and abdominal wall 
tumours, 204; and echinococcus wiltlloc- 
ular, 199; and fatty liver, liver abscess, 
echinococcus simplex, amyloid liver, 198, 
199; and gall-bladder carcinoma, 201; and 
gastric cancer. 201; and hypertrophic 
clrrhoslB, 186, 499; and icterus liver, 199; 
and sarcoma of the liver, 200; and syphi- 
lis of the liver, 188; and tumours of the 
kidney, 202. , “ 

combination with rectal carcinoma. 200. 
consistency and surface of the liver in, 
197. 

primary and secondary. 200, 220. 
result of palpation and percussion, 197. 
special forms of, 201. 
subsequent symptoms of, 198. 

" volume of the liver In, 197. 

Liver, carcinoma of, diagnostic symptoms, 

secondary in renal carcinoma, 386. 

Liver cells, anatomicsfParrangement to the. 
canal in the liver, 170. 

Liver, cirrhosis of, of diabetics, 830. 

Liver, cirrhosis of, caused by connectlve-tls- 
Bue hyperplasia, 186. 

enlargement of, in abscess of the liver, 
189. 

in Jaundice, 209. 

in phosphorus poisoning, 180. *** 

in the Initial stage of acute yellow atro- 
phy, 176. 

Liver, enlargement of, due to fat deposits 
In theobese, 841. 

In cryptogenetic septicopyemia, 967. 
in hemogloblnsmia, 814, 816. 

In leucsmla, 794. 

In malaria, 980. 
in relapsing fever, 902. 

<% in typhoid fever, 914. 

Liver, hyperemia of, 192. 
causes of, 193. 

changes in the size of the liver In, 193. 
differential diagnosis from fatty liver, 194. 
fluxionary, 198. 
physical examination In, 192. 
vicarious, 198. 

Liver, connective-tissue hyperplasia of, 186. 
condition of blood and urine in, 186. 
differential diagnosis of** from amyloid 
liver, cancer of the liver, icterus liver, 
multllocular echinococcus of tho liver, 
186, 187. 

enlarged liver in, 187. 

mixed form with atrophic cirrhosis, 187. 

sclerotic enlargement of the spleen, 187. 

Liver, neuralgia of. differentiation from 
gall-stone colic, 216. , ^ 

Liver, swelling of, cloudy, of the paren- 
chyma, 195. 

in gall-stone colic, 216. 

In heart diseases, 1; in fatty heart, 61; in 

sy^Vlifoff'ifi^ amyloid degeneration due 
to, 195; and cancer of the liver, 188; and 
cirrhosis of the liver, 188; bile-duct oc- 
clusion due to cicatricial shrinking, 212; 
gummata in, 188; pains in the hepatic 
region, 188; perihepatitis in, 188: ppeclal 
changes of the liver in, 187. 
tuberculosis of, miliary, 967. 
tumours and pleuritic exudate, 169; «and 
renal tumours, 377. 
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Uvw^eUi»L puls© li^iiouipM iniuffl- 

of spinal-cord dla- 

t wor Ang to the height of the segments, 

In leetona of the home, 625, 626; and an- 
tero-lateral ground bundles, 626; cere- 
hello-lateral column tracta, 627; 
roots. 626; posterior columns, 626; 
rfor horns, 626; pyramidal tracts, L 
sense, disturbance of, In tabes doi 
516. 

Locomotor 627. ’*$ 

Longttudttal bundle, posterior, In the me- 
dulla oblongata, anatomical position and 
structure of, 608, 828. <*v 
Lumbago, symptoms of, 786. 

Lumbar cord, affections add tumours of, 
as cause of sciatica, 46fc 
anemia of, 664; myelitis of, 676; due to 
pressure, 679. 

muscles, paralysis of, 492; spasms of, 602. 
nerves, neuralgias fh the region of, 466; 
paralysis in the region of, 492; spasms In 
the region of, 602. 

puncture, diagnostical significance in men- 
ingitis, 682, 707, 710, 9 BT 
Lumbo-abdominal neuralgia, diagnosis of, 

Lumbricales of the hfthd, atrophy -of, 664; pa- 
ralysis of, 490. 

Lung, abnormally large, differentiation from 
pulmonary emphysema, 116. 
abscess of, 141; attk bronchiectasis, 101; 

' -and gangrene of therang, 145, and phthisis 
with cavity formation, 142; etiological 
factors, 141; cavities in the lung due to, 
142; metastatic, due to embolism of the 
pulmonary artery, 141; sputum in, 142. 
actinomycosis of, 146. 

apices of, tuberculous catarrh, diagnosis 
«#f, 181, 182. 

melectasls of, 106; and capillary bronchitis, 
98; and catarrhal pneumonia, 128; causes 
of, 107; circumscribed, 108; congenital, 
107; differential diagnosis of, 107; stasis 
symptoms of, 107. 

ings, atrophy of. In bronchiectasis, 101; In 
Interstitial pneumonia, 128; in syphilis 
of the lungs, 146; In tuberculosis of the 
lungs, 184. 

borders of the, percussory in, asthma, 60,, 
108; atrophy of the lungs, 129; emphy- 
sema of the lungs, 110, 112. 
cavities of -the, differential diagnosis of, in 
the neighbourhood of the heart from 
pneumopericardium, 48; differentiation of, 
from cavities of the lungs in abscess for- 
mation, 142; In pneumothorax, 164; per- 
cussory and auscultatory phenomena, 136, 
187, 188; sputum In, 186. 

Lungs, ohronlo tuberculosis of the, 130; pre- 
disposition, 182; hereditary, 133; in pul- 
monal stenosis, 29; sputum in, 186; tu- 
bercle bacilli In the Bputum, 130; tuber- 
culin reaction In, 181; first stage, 131; 
changes In the apices, 131; combined 
with pleurisy, 188; hemorrhages In, 132; 
results of percussion and auscultation of 
the apices, 182; second stage, 184; fever 
* In, 125; percussory conditions in, 184; 
phthisical form of thorax, 184; sputum in, 
186; stasis phenomena, 186; third stage, 
186; auscultatory phenomena, 137, 138; 
cavity symptoms, 186; changes of note, 
116; differential diagnosis between cav- 
ities and pneumothorax, 188; results of 
percussion, 186; secondary symptoms, 188. 
Lungs, collapse of the, 106. 

Lungs, congestion of the, 108; and hemor- 
rhagic infarct, 109: combined 


modary edema, 109; 
‘ ifter, 109; 


with pul- 
. hypostatic pneu- 
origin of, 108; syup- 


monia after, 
toms of, 109. 

Lungs, echinococcus of the. diagnosis. 146. 

66 


Lungs, emphysema of the, 110; and bronthlal 
asthma, 104; and Inflation of the lungs, ' 
114; aftd non -compensated heart defects, 
116; and pneumothorax, 116; and pulsus 
excessions, 116; circulatory disturbances, 
112; differential diagnosis, 114; dictation 
and hypertrophy of the heart In, U2; In- 
terlobular and subpleural, 117; mediasti- 
nal, 117; pathological findings of the lung, 
110; physical examination results, Ul; 
respiratory changes In, 110; senile, 116; 
stasis symptoms In the greater circula- 
tion, 112; .vicarious, 116, 184. 

Lungs, gangrene of, 143; and bronchiectasis, 
102, 144; and putrid bronchitis, 91, 144; 
diabetes mellitus In reference to, 146; dif- 
ferential diagnosis, 144; from pulmonary 
abscess, 148; sputum In, 148; symptoms 
of gangrene, obliteration of the pulmo- 
nary tissue, 144. 

Lungs, hemorrhage of the, in bronchiec- 
tasis, 103; in hypertrophy of the left ven- 
tricle, 66; in pulmonary tuberculosis, 182. 

Lungs, hoomorrhagic Infarct of the, 189; eti- 
ological diagnosis, 139; differential diag- 
nosis from congestion of the lungs, 109; 
from croupous pneumonia, 126; due to, 
embolism of the trunk and large branch- 
es of the pulmonary artery, 140; due to 
obstruction of smaller pulmonary artery 
branches, 140; in mitral Insufficiency, 14. 

Lungs, inflation oLdthe, acute and pulmo- 
nary emphysema, 114; In bronchial 
asthma, 103; In capillary bronchitis, 93. 
neoplasms* of, 146. . _ 

Lungs, oedema of, 117; and pneumonia, 126; 
etiological factors, 118; complicated by 
congestion of the lungs, 109; differential 
diagnosis of stasis oedema, 119; hydree- 
mla, 120; In cardiac asthma, 60; Inflam- 
matory, 118; pathogenesis of, 118; stasis 
oedema, 119; symptoms of, 117. 
retraction of, cardiac dulness In, 43. 
syphilis of. clinical diagnosis, 146. 

Lymphadenla. symptoms of, 803. jfr 

Lymjdiadenoma of the wall of the stomach, 

Lymphangeltis. dlfferentlatlod from phlegm 
monous, 998. 

in glanders Infection, 998. 
purulent in eMVTic fever, 916. 

Lymphemla, 791, 792. 
acute, 797. 

Lymph glands, enlargement of the bronchial 
as cause of bronchiostcnosls, 97. 
metastatic enlargement of. In diphtheria, 
242; in mediastinal tumours, 168. 
swelling of, in erysipelas, 893, In leuce- 
mla, 793, 797; multiple, In pseudoleuce- 
mla, 802, 803; in pharyngeal diphtheria 
(of the neck), 942. 

tumours of, and gastric cancer, 286. 

Lymphocytosis, character and occurrence of, 
800 r 801, 802. 

Lymphoma, formation of, In the skin of leu- 
cemlcs, 794. 

Lyssophobia, origin of, 994. 


M 


Maladies des tics convulslfs, differentiation 
from paramyoclonus, 748. 

Malaria and cholelithiasis, 218; splenic tu- 


mour In, 2m 

cachexia, symptoms of, 984: differentiation 
from other forms of cachexia, 984. 
cause and transmission, 978. 
diagnosis of, 978; differentiation, 981; from 
fever attacks In cholelithiasis and liver 
abscess, 983; from septicopyemia, 968, 
981; from tuberculosis, 982. 
fever forms, 978; stsjps, 979; chill, 9X9; 

heat, 979; sweat, 979. 

Incubation period, 978. 
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Malaria and cholelithiasis, Infection with 
malarial parasites, 976, 977, 978. 

Irregular course of, 983. . 
masked, 983. 

neuralgias In, supraorbital, 449, 983. 
parasites, course of development of, 976; 
groups of, 977; transmission of, upon 
man, 978. 
pernicious, 984. 
prodromes of, 978. 
remittent, 984. 

symptoms of, 979, 980; nervous, 984. 
time of the ^occurrence of the fever, 979. 
varieties of, 9<8. 

Malleus humldus, symptoms and diagnosis, 
997. 

Malta fever, 1004. 

Malum perforans pedis In tabetics, 646. 

Maniacal attacks of diphtheritlcs, 945. 
of Influenza pat., 986. 
of typhoid fever, 911. 

Marasmus causing atelectasis of the lungs, 

of the tuberculous, 138. 

Mastication, movements of, centres for, 604. 
muscles of, paralysis of the, 467; bilateral, 
468; in bulbar paralysis, 468, 613, in cor- 
tical lesions, 468; In paralysis facialis, 
472; In pontine disease, 608, in tabes dor- 
salis, 646; In trigeminus lesion, 443, 444. 
spasm off clonic and tonic, 496; differen- 
tiation from tetanus, 992; hysteric, 726; 
reflex nature of, 496. 

Mastodynla, diagnosis of, 466. 

Measles, ratlology of, 863. 
anomalies of the course of, 866, 867. 
complications of, 866; affections of the mu- 
cous membrane, 866; of the skin, 866. 
contagiousness of the toxine of, 863. 
defervescence In, 866. 

desquamation Btage in. 866. 
diagnosis of, 866; differentiation from drug 
eruption, 867; from influenza. 870, 988; 
from roseola, 867; from rotheln, 870; 
from scarlatina, 869, 878; from small-pox, 
869, 887; from typhoid fever, 868; from 
typhus fever, 868. 
eruptive stage of. 864. 
exanthem of, 865. 
hemorrhagic, 865. 

Incubation period of, 863. 
papulous, 866. 

pathognostlc symptoms of, 863, 864, 866. 
prodromal stage, 863. 
relapses of the eruption of. 866. 
sequelae, 867. 
vesiculous, 866. 

Meckel’B ganglion, 438. 

Medlanus, paralysis of, diagnosis and symp- 
toms, 490. 

Mediastinal abscess, 163. 

due to perforation of the oesophagus, 264. 
emphysema, 117. 

hemorrhages, ibs. 

tumours, 146; auscultatory changes In, 148; 
causing tracheal and bronchial stenosis, 
78, 149; combined with phlebitis, 147; dif- 
ferential diagnosis from aortic aneurysm, 
162; from mediastinal abscesB hemor- 
rhages, 163; from neoplasms of the 
pleura, 161, from pericardial exudate, 
161; from pleuritic exudate, 107. 
dyspnea In, 146. 

exploratory puncture for diagnostic pur- 
poses, 163; metastatic lymph-gland swell- 
ing in the neck, 160. 
nature of, 168. 

pectoral fremitus in, 147, 148. 
prdssure upon the esophagus and the 
nerves of the thoracic viscera, 149; symp- 
toms on the part of the circulatory sys- 
tem in. 148. 
pulsation of. 149. 

relation to esophageal stenosis, 240. 
symptoms on the part of the respiratory 
organs In, 146. 

•vascular murmurs in, 149. 

Medlastinltls, purulent. In enteric fever, 916. 


Medlastlno pericarditis, calcareous, 46. 
inspiratory swelling of the veins of the 
neck In, 47. # ; 

pulsus paradoxus in, 46. 

Mediastinum, affections of, 146. 

Mediterranean fever, 1004. 

Medulla oblongata, anatomical conditions, 
696, 602; blood-vessel distribution centres 
of the, for reflex movements, 606. 
centres of the, for reflex movements, 604. 
compression of, 617. 

differentiation of, from basal tumours of 
the brain, 609; from pontine affections, 
608, 609, 611; hypoglossus paralysis due 
to, 482, 608. 

disease of, 596, 606; chronic, 612, 616; diag- 
nosis of, 696, 606. 
hemorrhages In, 610, 616, 670. 
processes of softening In, due to embolism 
and thrombosis, 610, 611, 616. 
size of, In hereditary ataxia, 660. 

Megalogastrla, differentiation from gastreC- 
tasls, 291. 

Melituria after epileptic attacks, 740. 
in acute yellow atrophy of the liver, 178. 

In apoplectic Insult, 664. 

In Graves ’ b disease, 761. 

In meningitis, 706; In enldemlc cerebro- 
spinal, 960. ' 

in pancreas affections, 222. 

In pregnancy and lactation, differentiation 
from diabetes mellitus, 826. 

In rabies, 994. 

In syringomyelia, 672. 

Memory, weakness of, of diabetics, 831; pa- 
ralysis, 697. 

Meningeal hemorrhage, 718; diagnostic 
points of support, 719; differentiation 
from brain abscess, 694; genesis of, 718; 
In the new-born, 718. 

tumours, spinal, 634. 682. 683; anesthesia 
dolorosa due to, 684; compression symp- 
toms of, 682, 684; of the cervical cord, 
differentiation from pachymeningitis cer- 
vlcalls hypertrophies, 634; seat of, 684; 
unilateral lesion due to, 684. 

Meningitis, cerebral, etiological factors of, 
691, 707. 

acute spinal, 629; etiology, 631; ascending, 
631; descending, 632, diagnosis of, 630; 
differential, 632; from acute articular 
rheumatism of the vertebra, 632, 976; 
from myelitis, 633, 678; from tetanus, 
632, 991; with the aid of lumbar punc- 
ture, 632; infectious, 631; neuralgias in 
the sciatic nerve In, 461; pathological 
conditions in, 629; seat and extension of 
the inflammation, 631; symptoms, 630; 
rarer, 630; tuberculous, 632, 709. 

Meningitis, anatomical findings in, 706. 
and uremia, 360. 
basilar, 706. 

cerebral, subsequent to spinal meningitis, 
632, 707. 

cerebro-slderans, 963. 
cervicalls Interna, 688. 
chronic, 633 (see also Spinal); differential 
diagnosis, 634; In chronic alcoholism, 683; 
of the dura mater, 634; symptoms of, 633; 
upon syphilitic basis, 633. 
combination of cerebral with spinal, 681; 
707. 


convexity, 707. 
descending, 632. 

diagnosis of, 702; the nature of, 707; differ- 
ential of, 710; from acute miliary tuber- 
culosis, 969; from cerebral abscess, 710; 
from cerebral hemorrhage, 672; from 
cerebral syphiloma, 710; from cerebral 
tumours, 688; from delirium tremens, 711; 
from hydrocephaloid, 713; from hysteria, 
711; from septicopyemia, 712; from teta- 
nus, 991; from typhoid fever, 712, 916; 
from uremia, 711. 

Meningitis, diffuse, 708. 

epidemic, 708, 964 (see Cerebro-splnal 
Meningitis, Epidemic), 
focal symptoms of, 70S, 711. 
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Meningitis, general symptoms of, 70S. 

In childhood, 718; In diphtheria, 710; In 
•> mumps, 940; In pneumonia, 710; In scar* 
latlna, 876; In typhoid fever, 710, 916, 918, 
921; in typhus, 899; metastatic, 710; mod- 
ifications of the course, 706; primary 
oryptogenetlc, 964. 

purulent, 702, 710, 958; differentiation from 
cerebral abscess, 694. 
rheumatic, 710, 975. 
seat and extent of, 706. 
serous, 707. 

tuberculous, 709, 968, 954, 967; course of, 
706. 

Meningococci, etiological significance In 
epidemic cerebro-splnal meningitis, 952. 
Menlngo typhoid, diagnosis, 926; differential 
from epidemic cerebro-splnal meningitis, 

Mental disturbance, condition of, In epilep- 
tics, 739; In progressive paralysis, 697. 
Mercurial tremor and tremor of multiple 
sclerosis, 698. 

Meryclsm, diagnosis and origin of, 807. 
Mesenterial cysts, dlnico-diagnostlc signifi- 
cance of, 421. 

differentiation from hydronephrosis, 883, 
421; from retroperitoneal and pancreatic 
cysts, 421. 

Metabolism, 817, 823. 

anomalies of, diagnosis of, 772, 817; in ane- 
mia, 776, 777, In diabetes, 823, 830; In 
gout, 846; In Graves’s disease, 761, In 
obesity, 841; In rhachltis, 862. 

Metallic note of the percussion sound In 
cavities of the lung, 137. 

In pneumothorax, 163. 

Metencephalon, 634. 

Meteorlsm due to disturbances of Innerva- 
tion, 341. 

In dysentery, 930; In hysteria, 726; In Intes- 
tinal catarrh, 308; stenosis, 331, 332, 333, 
334. 

in typhoid fever, differentiation from per- 
foration of the Intestine, 916. 
Metrorrhagia following enteric fevor, 918. 
Micrococci, (etiological significance, In acute 
articular rheumatism, 970. 

In diphtheria, 940. 941; In epidemic cerebro- 
splnal meningitis, 952; In erysipelas, 891; 
in Influenza, 986; In pertussis, 947; In 
septicopyemia, 963, 964. 

Mlero-organisms, etiological significance In 
chronic articular rheumatism, 850; In In- 
fectious diseases, *856, 867; protective 

measures of the organism against spread 
of, 869. 

causing croupous pneumonia, 121; cystitis, 
394; diphtheria, 71; endocarditis, 7; gas- 
tritis, 267; nephritis, 361, 367, 368; peri- 
carditis, 409; tuberculosis, 130. 

In the feces in Intestinal affections, 309. 
in the oral cavity, 238. 

In the pleuritic exudate, 162. 
lnthe sputum In pulmonary gangrene, 162. 
Middle brain, anatomical structure and com* 
position of, 628. 

connection with the anterior, 634. 
functions of the different parts of, 630; 

of the nerve nuclei, 629. 
symptoms of, in disease of the cerebral 
peduncles, 630; of the corpora quadrl- 
gemina, 633. 

Migraine, combined with paralytic phenom- 
ena, In the region of the oculomotorius, 

differentiation from headache *due to cere- 
bral tumours, 687; from occipital neural- 
gia, 448, 458, 463; from trigeminal neu- 
ralgia. 462, 468. 
of tabetics, 646. 

Miliary tuberculosis, acute, 965. 
character of, 955. 
clinical observation of, 958. 
complicated with capillary bronchitis, 93; 

with pulmonary tuberculosis, 189. 
diagnosis of, 965; differentiation from ca- 


pillary bronchitis, 968; from catarrhal 
pneumonia, 127; from enteric fevor, 922, 
960; from Iniluensa, 988; from meningitis, 
969; from septic Infection, 968, 969; from 
uraemia, 860, 959. 

Miliary tuberculosis, friction sounds, 154. 
of the kidney, 967. 
of the liver, 967. 
of the lungs, 956, 969. 
of the meninges, 957. 
of the peritoneum, 967. 
primary focus of Infection,. 966. 
symptoms of, 956. 

tubercle bacilli in the blood and urine, 
957. 

Milker’s cramp, 602. 

Miserere due to enterostenosls, symptoms of, 
331. 

Mitral Insufficiency in endocarditis, aoute, 6; 
chronic, 18. 

complication of aortic Insufficiency, 21, 25, 
36. 

diagnosis of, by determining changes of 
pulmonary artery, 13; by means of aus- 
cultation, 13; by means of Inspection, 12; 
by means of percussion, 12; by means of 
sphygmography, 14. 

differential diagnosis from accidental sys- 
tolic heart murmurs, 15. 

In myocarditis, 49. 
relative, 16. 

subsequent symptoms, 14. 
uncomplicated, 34. 
with tricuspid insufficiency, 32. 
stenosis, 15; absence of heart murmur In. 
17; compensated, 19; -complication with 
mitral Insufficiency, 16, 18; with paren- 
chymatous nephritis and hypertrophic cor- 
dis, 17; diagnosis of, with the aid of aus- 
cultation of the heart, 16: of Inspection 
of the chest. 16. of palpation of the apex- 
beat. lfi; percussion of the heart. 16. In 
endocarditis and its symptoms, 6; pulmo- 
nary artery in, 18, 19, radial pulse in, IX; 
sputum of patients with, 19, subsequent 
symptoms In the circulatory apparatus, 
18. 

Mixed Infection by microbes In diphtheria, 

242 , 

in croupous pneumonia, 121, 122. 

In diphtheria, 941. 

In enteric fever, 916. 

In Influenza, 985. 

Mmblus’s symptom, 760. 

Mogigraphia, 602. 
paralytic, 602. 

Monilla caudlta and oidlum albicans, 238. 

Monocontractures due to brain tumours, 688. 
In meningeal hemorrhages, 719. 

Monoplegia after apoplexy, 671. 
brachial, 480. 
glosaofacial, 482. 

In brain tumours, 683. , 

In focal affections of the central convolu- 
tion, 649, 660, 693; of the centrum ovale, 
661, 671. 

in meningitis, 706; epidemic cerebro-splnal, 
960; spinal, 669. 

Monotony of speech In multiple myelitis, 

In sclerosis cerebro-splnal multiplex, 590. 

Morbllll, 863. 
leves, 865. 
miliar es, 866. 

Morbus maculosus Werlhoffl, 807. 
chronic course of, 808. 
hemorrhages of the mucous membrane ln t 
808. 


Morvan’s disease, 672. 

Motor disturbances In amyotrophic lateral „ 
sclerosis, 566. 4 

In cortical lesions, 640, 641; of the central 
convolution and of the paracentral lobe. 


In Landry's paralysis, 587. 

In myelitis, 573; due to pressure, 679; In 
neuralgias, 446, 468, 469; in neurasthenia. 
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IB; In nevrltl*, 804, 808; In optic thiU- 

Mouth affections of typhoid patient*, 910. 
aphtha of the. 2M. 

catarrh of the, 296 (eee also Stomatitis), 
cavity of the, diagnosis of diseases of the, 
286; of fungi in, 288. 

musculature of the, paralysis of the, In 
tedalla pualysU, 47lT 472, 478. 

■curry of the, B7. 

ulcers, syphllltlo, differentiation from sto- 
macace, 286; from tuberculous, 287. 

Movements, associated, In central paralysis, 
484; In hemiplegia of apoplectics, 669; In 


constrained. 496; In cerebellar lesions, 622; 
In pons oblongata disease, 608. 

Mucous colic In colitis, 816, 
fever and enteric fever. 927. 
membrane atrophy In chronlo gastric ca- 
tarrh, 271; In Intestinal catarrh, 818. 
membrane haemorrhages In Well’s disease, 
218. 

membrane. Inflammation of, In erysipelas, 
894; In Influence, 986; In measles, 868; In 
scarlatina, 871, 874, 876; In small-pox, 882. 

Mumps, diagnosis of, 987. 
disturbances of sight after, 940. 
epidemics of, 938. 
secondary localisations of, 989. 

Murmur, systolic. In aortic insufficiency, 21. 
In aortic stenosis, 26; in atheroma of the 
aorta, 62; In combined valvular disease, 
86; in endocarditis, acute, 6; In mitral 
Insufficiency, 18; in persistence of aortic 
Isthmus, 88; in pulmonary tuberculosis, 
186; in tricuspid Insufficiency, 80; in 
water-wheel, 47. 

Muscle abscesses In enteric fever, 916. 
atrophy, neural, 667; beginning, localisa- 


tion, and symptoms, 667, 668; degenera- 
tion of peripheral nerves In, 664, 668, 
669; differential diagnosis from spinal, 
668; progressive spinal, 658, 668; anatom- 
ical condition in, 663; cause 6f, 666; de- 

S neratlon of the anterior horn cells In, 
I; differential diagnosis of, 666; from 
amyotrophic lateral sclerosis, 667, 666; 
from myopathic progressive muscle dys- 
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rlngomyella, 667; family character of, 667; 

K roneal type of, 667; symptoms of, 666, 
I; bulbar. 666, 570, 614. 
dystrophy, myopathic progressive, 668, 766; 
atrophy of the muscles of the face In, 
669; beginning of, 568; conduct of the 
muscles In, 668; of the electric, 669; of 
the nervous system, 669; course of the 
atrophy of the muscles In, 668; differen- 
tial diagnosis of, from amyotrophio lat- 
eral sclerosis, 670; from spinal progres- 
sive muscular atrophy, 670; family oc- 
currence of, 669; Infantile atrophic form 
of, 669; preponderance of pseudo-hyper- 
trophy of some muscles over atrophy In, 
669. 

Muscles, sense sphere, centres of special 
senses of, 640, 642; pains of the, differen- ‘ 
tlatlon from neuralgia, 447; In the pro- 
dromal stage of relapsing fever, §f2; of 
trichinosis, 999; rigidity of 


Muse! 


the, 496; In 
meningitis, 708, 704; In multiple sclerosis, 
690; In paralysis agltans, 762; weakness of 
the. In anemic conditions, 782; In cere- 
bellar affections, 624; in commencing 
spinal progressive atrophy, 664; in myas- 
thenia gravis pseudoparalytlca, 617. 
soles. Inflammations of, metastatic, In 
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septfo Infections, 966; of rheumatic, 974. 
Irritability, electric. In d; 


wr lystrophli 

laris progressiva, 668; In facial paraly- 
sis, central, 476; • peripheral, 477; In 
myositis, 706; In myotonia congenita, 768; 
in neuritis, 866: In progressive muscular 
atrophy. 6b, 666; in radlalls paralysis. 


487; In reaction of degeneration, 429; In 
Thomsen's disease, 768; In trichinosis, 
999; In writers cramp, 602. 

Muscles, mechanical in ipyoclonla, 747. 
relaxation of, In passive and aotlvs move- 
ments of tabetics, 644. 4 * 

twltcblngs of, 496; after hortloal ^ hemor- 
rhages of* the brain, 671; fibrillary In 
conus affection, 686; In progressive mus- 
cular atrophy, 666; in compression of the 
, spinal cord, 680; In myoclonia, 747; In 
pachymeningitis cervlcalts hypertrophies, 
684; In spinal meningitis, 680. 

Muscular atrophy, course of. In pollo- 
atrophla anterior, chrpnle progressive, 

degenerative, 666, 668; In spinal pressure 
paralysis, 679. 

In cervloo-brachial neuralgia, 464; In dis- 
ease of the ‘anterior herns of the spinal 
cord, 626; In compression of the spinal 
cord, 679; In neuritis, 604; multiplex, 606; 
in pachymeningitis cervlcales hypertrophi- 
es, 634; In polioencephalitis acuta Infan- 
tum, 669; of adults, 661; In progressive 
bulbar paralysis, 612; In syringomyelia, 
672; in tabes dorsalis, 648. 

Juvenile forms of, 668. 

of the Angers, in Klumpke's paralysis, 492; 

In medlanus paralysis, 491. 
of the lower leg In paralysis of the pero- 
neus, 494; tibialis, 496. 
of the upper extremities In amyotrophic 
lateral sclerosis, 666. 
primary myopathic, 668. 
rheumatism and pleurisy, 168. 
symptomatic, 666. 
unilateral, In the face, 754. 

Myasthenia gravis pseudoparalytlca, 616. 

Mycosis intestlnalls, origin and nature or, 

gnr Ago 
WO| iwOi 

pathological picture of, 996. 


Myelmmla, 792. 
Myelitis, 678. 


acute, 673. 677. 
ffitlologlcal points for, 679. 
bladder-rectum functions In, 676. 
cervical, 677. 
chronic, 673, 677. 
condition of the reflexes In, 674. 
degenerative processes In transverse, 662. 
diagnosis of diffuse, 673, 677; differentia- 
tion of acute, from Landry’s paralysis, 
678; from polyneuritis, 578; from spinal 
meningitis, 633. 678: chronic, from amyo- 
trophic lateral sclerosis, 667; diffuse, from 
Infantile spinal paralysis, 660; paralytic 
symptoms from hysteric paralysis, 678. 
diffuse, 673. 

disseminated acute (multiple), 688; chronic, 
689. 

dorsalis, 677. 

due to compression, 679, 680. 
lumballs, 676. 

symptoms of, motor, 673; sensory, 673; sex- 
ual, 676; trophic, 676; vaso-motor, 676. 
transverse, 673, 678. 

traumatic. In the lowest portion of the 
spinal cord, 684. “ 

Myelomalacia, diagnosis of, 696. 

embolic and thrombotic, 696. 

Myocarditis, 48. 
acute, 49. 

stlologlcal factors of, 49. 
chronic, 60. 

complication of, with endocarditis and 
pericarditis, 60. 

degenerative, In enteric fever, 917. 
differential diagnosis, 49; from endo- 
carditis, 8. 

heart sounds In acute. 49; in ehronle, 60. 
In acute articular rheumatism, 974; In 
scarlatina. 876. 

Interstitial, In diphtheria, 944. 
pulse changes In, 48. 
stasis symptoms In, 48. 
syphilitica, 60. 
uncomplicated, 60. 
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Myoclonia, 747. * 

characteristics of, 747, 748. 
diagnosis, 747, 748. 
occurrence In hysterics, 748. 
reflex activity In, 748. 

Myomata of the stomaeh, 188. 

Myoale in Klunlpke's paralysla, 492.. 
in tabes dorsalis, 587. 

Myoaltla, acute multiple, 766;* clinical obser- 
vation of, 767; diagnosis of, 766; differ- 
entiation from polyneuritis, 770; from 
trichinosis, 768; electrical condition of, 
muscles In, 767; infecOoua character, 766, 
770; pathological findings In, 768; symp- 
toms, general, 766; locals 768. 
ossificans, MO. 
purulent, 770. * 

syphilitic, 770. 

Myotonia, electrical and mechanical reaction 
of nerves and muscles In, 768. 
pathological condition of muscles In, 768, 
764. 

MyxoBdema, 768. 
and Graves's disease, 769. 
and tetany, 769. 

and thyreoid gland functions, 768. 
cachectic conditions due to, 768. 
differentiation from acromegaly, 758. 
mucin accumulation In the subcutaneous 
cellular tissue, 768. 
nervous disturbances of, 768. 
tremor In, 768. 

Myxoma of the meninges of the spinal cord, 


N 

Neapolitan fever, 1004. 

Neck, muscle spasms of the, 499, 600; due 
to occipital neuralgia, 463; hysteric, 726. 
rigidity of the muscles of the, 600; cause 
of, 949, In menlngltlB, 703, 704, epidemic 
cerebro-splnal, 949; spinal, 633, 634; In 
pachymeningitis hypertrophic, 634. 

Neoplasms In the larynx, 78. 
of the bladder, 399; of the kidneys, 385; of 
the liver, 196; of the lung, 146; of the 
mediastinum, 146; of the oesophagus, 246; 
of the pancreas, 223; of the peritonaeum, 
419; of the pleura, 168; of the spleen, 232; 
of the stomach, 280. 

Nephralgia, 889. 

Nephritis, 861. 

acute, 361; etiological factors, 365; condi- 
tion of urine, 361; differential diagnosis, 
366; from febrile albuminuria, 366; dif- 
fuse, 861; dropsy due to, 363; hemoglo- 
binurlc, 866; hypertrophy of the heart In, 
863; In disease of the bile ducts, 208; In 
pulmonary tuberculosis, 139; In the 
course of chronic Bright's disease, 365; 
parenchymatous, 351; in valvular defects, 
17; pulse conditions, 864; pyemic, septic, 
suppurative. 867; symptoms, 862, 863; 
uremic, 864. 

chronic, 867; etiological diagnosis, 361; dif- 
ferential diagnosis, 860; from diabetes In- 
sipidus, 887; droopy due to, 867, 868; fol- 
lowing whoopffg-cough, 948; hemor- 
rhagic, 868; hypertrophy of the heart in, 
863; In adute articular rheumatism, 974; 
In diphtheria, 944; In enteric fever, 918; 
In epidemic cerebro-splnal meningitis, 
961; in erysipelas, 893; In gout, 847; in 
Influensa, 986; In measles, 866; in mumps, 
988; in scarlatina, 874; In septlo Infection, 
968; Indurating, 864; Inflammation of the 
serous membranes In. 868; Interstitial, 
868; parenchymatous, 867; pulse In, 868; 
subacute and subcbronlc, 867; uremic 
symptoms of, 868; urine In, 867. 

Nephrocrtses of tabetics, 688. 

Nephrolithiasis, 887. 
concretions In the urine In, 889. 
diagnostic symptoms, 888. 
uremia due to, 888. 
urine In, 888. 


t Nephrophthisis, 874. 

Bnm nn wHnw. MIL 

dlsgostlc ^rmptoms of, 874, 81^ 

proof of tubercle bacillus tn the urine, 878, 
seat of, 878. 

secondary millary metastatic, 874. 
Nephroptosis (see also Floating Spleen, 881). 
Nerve cells, 486; column cells, 617; glia, 616; 

““ substance. 


Nerve cells, 426; column cells,617; glia. 616; 
motor, 616, 617; of the gray substance. 
617; protoplasm processes, 617; spinal 
cord, 616, 617; Interior cells, 617; support- 
ing structures, 616. 

conduction of, 426, 617; apparatus of con- 
duction for, 427; cellullfugal, 486; eellullp- 
etal, 426; centrifugal, 427. 816, 648; cen- 
tripetal, 427, 616. 621. 687. 648, 644; cen- 
tripetal-centrifugal, 427; interruption of, 
and consequences, 429. 446, 668; Isolated, 
427; motor, 427, 617, 618; of reflex pro- 


, uivwi, vat, imi, «u, «u iww Vi 

cesses, 622, 623, 684; of sensory Irrita- 
tions, 427, 436/ 616, 620; in tabes, 642, 
643, 646. — 

Irritability, electric, 429; decreased. 484; In 
anaemic conditions, 782; In disturbances 
of nutrition, 484; In facialis paralysis (cen- 
tral). 476; In facialis paralysis (peripheral), 
477; In myotonia, 768; In neuritis, 606; In 
tetany, 749; Increased, 484; mechanical. In 
tetany, 749; In Thomsen's disease, 768. 
processes of the spinal cord, 617. 

Nerve roots, anatomical structure and physi- 
ological functions of. 616, 617, 618, 619; 
diseases of the anterior, 626; diseases of 
the posterior, 626, 637, 640; by pressure, 
680; motor Innervation of, 629. 

Nerves, degeneration of, due to diphtheria, 
944; of peripheral nefves in amyotrophic 
lateral sclerosis. 666: in neuritis, 604, 
608; In poliomyelitis anterior, 668; of the 
spinal cord, 686; in tabes dorsalis, 640. 
diseases of, diagnosis of, 426; of the pe- 
ripheral, 428; etiological points, 434; of 
the sensory nerves, 444; due to scarla- 
tina, 876; functional, 722; In cryptogenetlc 


septicopyemia, 996; In diabetes, 880; In 
Influensa, 986, 987; In relapsing fever, 
904; In small-pox, 886; In typhoid fever, 
914, 918; In typhus, 899. 

Nervousness (see Neurasthenia). 

Nervous symptoms In acute yellow atrophy 
of the liver. 176. 

In Jaundice, 808. 

In pancreas affections, 228. 

Nervous system, decrease of energy of. In 
anemic conditions, 782. 
disease of, 426; of the peripheral, 426. 
structure of, 426. 

Nervous system, effect of, upon gastric- 
juice secretion, 268. 
examination of, vli. 

Neuralgia cervlco-brachlalls, 464. 
coBliaca (In trichinosis), 999. 
cruralls, 466. 

in affections of the pancreas, 223. 
lnframaxillaris, 462. 

Intercostalis, 464. 
mesenteries, 342. 
obturatorla, 467. 
occipitalis, 468. 

of the region of the kidneys In renal tu- 
mours, 877; of the liver. In aneurysm of 
the hepatic artery, 220; of the stomach, 
differentiation from gastric ulcer, 278. 
onhthalmlca. 4 61 . 

painful areas of the nerves In, 446. 
peripheral, 448. 
phrenlca, 464. 


predisposition to, 460. 
pudendo-coccygea, 468. 
reflex, 460. 
rheumatic, 460, 974. 
seat of, 448. 
supramaxlllaris, 461 
Neuralgias. 486. 

accompanying symptoms, sensory, 446; 

trophic, 447; vaso-motor, 446. 
central, 448. 
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characteristics of, 446. 
diagnosis of, 446; etiological, 449; differen- 
tial, from rheumatic pains due to Inflam- 
mation, 447. 

due to chemical noxa, 449; due to infec- 
tious substances, 449, due to intoxica- 
tions, 460; due to refrigerations, 460; due 
to traumatic and mechanical Influences, 
449. 

Neuralgias in anemia, 460, 782. 

In compression of the aplnal cord, 680. . 

In diabetes mellltus, 880. 

In gout, 846, 847. 

In malaria, 460. 983. 

In trichinosis, 909. 
of cervical nerves, 463. 
of cruralis, 466. 

of cutaneous femur, lat., 466, posterior, 456. 
of glans penis, 462. 
of hysterics, 728. 

of lower extremities and tabes, 646. 
of lumbar nerves, 456. 
of mixed nerves, 448. 
of obturatorius, 467. 
of plexus lschladlcus, 468. 
of sacral nerves, 458; of scrotal and pubic 
plexus, 462. 

of the joints, diagnostic poiuts or sup- 
port, 402; examination of the motility of 
the Joints In, 462, in traumatic neuroses, 
734; psychical effects In, 462. 
trigeminus, 461; In sinus thrombosis, 716. 

Neurasthenia (nervousness), 731. 
acute, 733. 

cetiologlcal factors, 732, 733. 
chronic, 733. 
circular, 732. 

diagnosis of, 733; differential, from angina 
pectoris, from cerebral affections, 734. 
from nervous stomach, intestinal affec- 
tions, 733, 734. and tabes, 733, 734. 
dyspeptic, 299. 

functional weakness of the nervous system 
In. 732. 

Insomnia In, 733. 
modified forms of, 733. 
psychical conduct of neurasthenics, 732. 
sexual, 733. 

spinal, differentiation from tabeB dorsaliB, 
547. 

symptoms In, of Internal organs, 733; of 
motor, sensory, and vaBo-motor spheres, 
732, tabetic, 733. 

Neuritis, structure and function, 426. 
mtlologlcal points of support for the diag- 
nosis of, 505. 
after enteric fever, 18. 
beginning and courso of, 608. 
characteristics of, 503. 
chronic and progressive, 668. 
circumscribed, 503, 509. 
differential diagnosis of, 609. 
duration of, 509. 

in childhood, differentiation from spinal 
Infantile paralysis, 5G1. 
in diabetes, 831. 

In tabes dorsalis, 644. 

Interstitial, 604. 

motor disturbances In, 434, 504, 606, 566. 
multiple, 603, 604; differentiation from 

acute myelitis, 678; from spinal infantile 
paralysis, 661; from tabes dorsalis, 648, 
intestinal ulcers In the course of, 323, 
origin of, 606; symptoms, 605; rarer, 608. 
nodosa, 604. 

optic, In menlngltlB, 960; In multlplo neu- 
ritis. 611, 649. 

parenchymatous degeneration duo to, 604. 
potatofum, differentiation from tabes, 511, 
649. 

spontaneous, 606. 

under the picture of acute amyotrophic 
signal paralysis, 662; of bulbar paralysis, 

utilisation of therapeutical success In diag- 
nosis, 611. 

Neuroma, motor disturbances due to, 434. 


Neurone systems, affections of, 636. 

Neurones of the nervous system, anatom- 
ical structure of, 426, 517. 
central and peripheral, 427. 
conduction of, 427, 618. 
construction of the nervous system from, 
426. 

degeneration . of (Waller’s law), 427; dls- 

4 oases, motor, 664, 668. 
disease of motor central, 625, 664; of motor 
peripheral, 433, 625, 664, 668; combination 
of central and peripheral, 626, 664; sen- 
sory peripheral, 640. , 

function of, 426, 427, 6ll 
stimulation of, 427, 428. 

Neuropilem, anatomical structure of, 426. 

Neuroses, course of, under the picture of 
multiple sclerosis, 694. 
diagnosis of, 722. 

of motility of the Intestine, 339, depressive, 
341; of the larynx, 82; of the oesophagus, 
265; of the stomach, 304; of the urinary 
bladder, 401. 
of the heart, 57. 
of the larynx, 81. 
of the Gosophagus, 292. 
of the stomach, 292. 
of the urinary bladder, 401. 
of traumatic, 734. 

NeuroBlB of fright, 748; Becretion of Intes- 
tines, 345, of Btomach, 300. 
traumatic, 734; (etiology, 734; diagnosis of, 
735, differential, 735; hysteric neurasthenic 
symptoms In, stimulation of, 735. 

Nicotine tabes, 747. 

Nictitation, 497. 

Nitrogen equilibrium of the body, 820. 
excretion In anaomlcs, 777, 786; In diabetics, 
827. 

Nodding spasms, diagnostic criteria, 497, 
498, 500. 

Noma, 237. 
and anthrax, 237. 

Nose, mucous membrane of diphtheria of 
the, 941, 943, complicated, 943. 
glanders of the, 998. 

Nucleus caudatus, 634; focal symptoms of, 
645; funiculi gracilis and funiculi cu- 
neatl, 696. 

lentiformlB, 634, 637; focal symptoms of, 
645. 

tegmentl, location and structure, 617, 626. 

Nun’s murmur In ansBmlc conditions, 784. 

Nutmeg liver, atrophic, 193. 
and cirrhosis of the liver, 184. 

Nystagmus In cerebellar affections, 623. 

In multiple myelitis, 688. 
in sclerosis of the spinal cord and brain, 
690, 692. 


Obesity (corpulence), 839. 
etiological factors, 841, favouring, 842. 
anomalies of metabolism In, 841. 
differential diagnosis, 843; from cutaneous 
emphysema, oedema, paeudo-hy per trophy 
of the musclos, 843. 
excretion of water In, 841. 
form of the body and weight In, 839. 
insufficiency of the heart action In, 840. 
nervousness of, 841. 

power of resistance of the organism in, 

843, 

respiratory disturbances In, 840. 

Obliquus capitis inferior, spasm of, 80. 
Obstetrlo palsy, cause and symptoms, 491. 
differentiation from infantile aplnal paral- 
ysis, 660. 

Obturatorius, neuralgia of, 467. 

paralysis of, 493. 

Occipital cortex, centres of, 643. 
dlapiostlc^valuable, symptoms In affsottona 

Occupation neuroses, 661. 
diagnosis of, 602. 

Oculomotor nerve, paralysis of, 466. 
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Oculomotor nerve, alternating, 466, 681* 
bilateral, 465. 
central, 466. 

due to disease of the cerebral peduncles, 
482, 631, 632; In apoplectic stroke,. 670. 

In lesion of the corpora quadrlgemlnd, 633. 

In tabes dorsalis, 637, 639. 

nuclear, 206. 

partial, 466, 681. 

peripheral, 466. 

recurring, 463. 

seat of the cause of, 465, 466. 
symptoms of, 466. 
total, 466, 681. 
with hemiplegia, 466. 

Oculomotorius, nucleus of, location and 
structure, 629. 

(Edema, acute angioneurotic, 75G, In ane- 
mia and chlorosis, 777, 786; of the eyelids 
In lnfluensa, 986; In sinuB thrombosis, 
717; in trichinosis, 999. 
general, in pulmonary tuberculosis, 138; of 
the larynx, 72; due to perlrhondrltls, 72. 
of the lower half of the body In cirrhosis 
of the liver, 182; In nephritis, 363, In 
renal cancer, 386; In renal stasis, 349; of 
the upper half of the body In mediastinal 
tumours, 149. 

of the skin, acute circumscribed, 766; hys- 
teric (" blue ’’), 729; In anthrax, 996, in 
erysipelas, 892; In glanders, 998; In 
Graves’s disease, 761. in leuciemla, 794. 
in myositis, 767, in myxoBdema, 768; In 
neuritis, 604, 608; in scarlatina, 875; in 
sinus thrombosis, 717; In small-pox, 882; 
In syringomyelia, 672, In trichinosis, 999. 
(Esophageal crises of tabetics, 122. 

sound, In oasophageal stenosis, 248. 
(Esophoglsmus, 266. 

(Esophagitis. 246. 

phlegmonous, 246. 

(Esophagus, affections of, 246. 
cancer of, 246, difficulty of deglutition, 
246; pneumopericardium following, 48; 
stenotic symptoms, 247. 
compression of, by aortic aneurysms, 66; 

by mediastinal tumours, 149. 
dilatation of, 251; partial, 251, total, 261. 
diverticulum of, 249. 
hemorrhages of, 254. 
loss of continuity, 263. 
neoplasms of, 246. 
neuroses of, 255. 

paralysis of, 256, hysterical, 255, 726. 
perforations of, 264. 
polypi of, 250. 

rupture of, spontaneous, 263. 
sounding of, 248. 
spasm of, 249. 
stenosis due to, 249. 

stenosis of, 247; auscultatory symptoms, 
247; causes of, 248, 25U, difficulties of deg- 
lutition, 247; disturbances of nutrition In, 
248; due to carcinoma of the msophagus, 
261; nature of, 248, regurgitation of food 
particles, 247; sounding of the oesophagus 
In, 248. 

stricture of, cicatricial, 260; Bpastic, 249. 
ulcers of, 245; due to pressuro, 246, peptic, 
syphilitic, tuberculous, 246. 

Oldlum albicans in the msophagus, 260. 

In the oral cavity, 238; In the stomach, 267. 
Ollgnmia of pneumonia, 126. 

Oliguria In neuritis, due to Irritation of the 
sympathetic nerve, 504. 

In acute Intestinal catarrh, 308. 

Olives, anatomical location In the medulla 
oblongata, 696, 602. 
relation to the lemniscus, 627. 

Omentum, tumours of, 421. 
and gastric cancer, 286. 
compression of the bile ducts due to, 212. 
tuberculous, 420. 

Ophthalmia neuroparalytlca In sinus throm- 
bosis, 718. 

O^hthalmopl^ia, acute alcoholic, 206. 
progressive, *206; nuclear, 205. 


Ophthalmoscopical findings In brain tu- 
mours. 681. 682, 685, 688. 
in cryptogenetlc septicopyemia, 967. 

In dlabeteB mellltus, 831. 

In Graves's disease, 760. 

In leuccsmla. 794. 

in meningitis, 706; In epldemlo cerebro- 

„ spinal, 960; in tuberculosis, 967. 

In multiple sclerosis of the spinal cord, 
648, 690. 

in sinus thrombosis^ 718. 

In tabes, 537, 648. 

Opisthotonus In meningitis, 704; In epidemic 
cerebro-spinal, 949. 

In tetanus, 990. 

Oppression, sensation of, In angina peo- 
torls, 57. 

Optic nerve, atrophy of, In hydrocephalus, 
720; In lesion of the corpora quadrl- 
gemlna, 630; In multiple sclerosis of the 
spinal cord and brain, 692, 689; In pro- 
gressive paralysis, 697; in tabes dorsalis, 

centres of the, primary, location of, 636, 643. 
thalaml, anatomical, location of, 634; foci 
in, and symptoms of, 644; structure and 
formation or. 634, 636. 

OrblcularlB oris, paralysis of, 472. 
palpebrarum, paralyBlB of, 468, 472, spasm 
of, 496. 

Orchitis In mumpB, 939. 
in small-pox, 886. 
in typhoid fever, 918. 

Ossification of rharhttlc bonos, 852. 

Osteitis deformans, 864. 
clinical picture, 864. 
pathology, 866. 

Osteoarthropathy, hypertrophic, thickening 
of the finger phalanges In, 767. 

Osteomalacia, 860. 
causes of, 861. 

changes of form of the skeleton in, 860. 
differentiation of, from myelogenous sar- 
comata and cancerous bone infiltration, 
861, from rhachltis, 861. 
general symptoms of, 860, 861. 
products of excretion of the urine In, 861. 
puerperal. 851. 

Otitis media In epidemic cerebro-spinal 
meningitis, 951. 

In epidemic parotitis, 939. 

In Influenza. 987. 

In typhus fever, 898. 

Ovarialgia of hysterics, 728. 

Ovarian cysts and ascites, 328; and hydro- 
nephrosis, 382. 

tumours and cancer of the intestine, 328; 
and tumours of the kidneys, 379, causing 
jaundice, 212. 

Oxalate stones in tho urine In nephrolithi- 
asis, 389. 

Oxyacids, aromatic, in tho urine In acute 
yellow atrophy of tho liver, 177. 

Oxygen consumption In Graves’s disease. 


Pachyacrla, 767. 

Pachydermia of tho larynx, diffuse, 79, ver- 
rucose. 79. 

Pachymeningitis spinalis externa, 633. 
hmmorrhagica (interna), 534, combined 
with durhicmatoma of the brain, 634, dif- 
ferentiation of, from apoplexy, 673, origin 
of, upon the basis of psychoBeB and the 
abuse of alcohol, 631. 
hypertrophlca (cervlcalls interna), 634; dif- 
ferential diagnosis, 634; from amyo- 
trophic lateral sclerosis, 634. 

Btages of, 633. 

Paedatrophy, 318. 

Paget's disease. 854. 

Pain, In Addison's disease, 406. 

In amyloid liver, 196. 
in angina pectoris, 57, 464. 

In colitis, acute, 316 (In the left arm), 67. 
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Pain, In cystitis, 893. 

In gastric ulcer, 274. 

In Intestinal cancer, 826; In Intestinal 
ulcer, 821, 

In Irritations, summation of, 486. 

In liver abscess, 189; In liver atrophy, 176; 

In liver cancer, 198; In llAr syphilis, 188. 
In locomotor ataxia, 637, 588. 
in nephritis, acute, 863. 

In nephrolithiasis. 888. 
in neuralgia of tne belly wall In renal tu- 
mours, 877; of the trigeminus, 461. 

In pericarditis, 41. 

In peritonitis, 408. 

In perityphlitis, 312. 
in pleurisy, 164. 

In sciatica, 469. 

In Well's disease, 213. « . 

Irradiation of/ 436. 

* points of. of the nerves, diagnostic utiliza- 

tion of, In neuralgia, 446; in crural, 456; 
In Intercostal, 445; In lum bo-abdominal, 
466. 

sensations, causation of, central, 436; In 
facialis paralysis, 471; In peripheral, 436; 
decreased, 436; In affections of the poste- 
rior horns of the spinal cord, 526; In sy- 
ringomyelia, 671; In anesthetic areas of 
the skin, 446; Increased, 436; In hysteria, 
727; in meningeal tumours, 684; In mus- 
cular rheumatism, 766; In neurasthenia* 
732; in neuritis, 603, 605, 609; In rhachltls, 
863; In spinal menlngltiB, 530, 633. 949; 

• nerve tracts of, 435; In the Bplnal cord, 
620, 671. 

Palate, affections of the, diagnostic symp- 
toms of, 239; of diphtheria, 242; of syphi- 
lis, 244; of tuberculosis, 244. 
paralysis of the, after diphtheria, 944. 
spasm of the muscles of the, 497. 
velum of the, paresis of the, with oblique 
position of the uvula In facialis paraly- 
sis. 469, 473, 478. 

Palpation of tho abdominal organs In affec- 
tions of tho latter, 167; walls, In acute 
peritonitis, 410. 

apex beat In aortic BtenoBls, 26; In mitral 
Insufficiency, 12; in mitral stenosis, 16; 
In pericarditis, 40. 

chest In emphysema of the lungs, 112; in 
mediastinal tumours, 147; In pleurisy, 
166. 

liver In amyloid liver, 195; In fatty liver, 
194; In liver abscess, 189; In liver 
atrophy, acute yellow, 177; In liver can- 
cer, 197; In liver cirrhosis, 180; In corset 
lobe of the, 206; in echinococcus, 204; 
in mediastinal tumourB In the Jugular 
fossa, 150; in pancreatic cancer, 224; In 
renal tumours, 317. 
of spleen, 227. 

of stomach In gastrectasls, 288. 
of voice In pneumonia, 123. 

Palpebral fissure, narrowing of the, In 
Klumpke's paralysis, 492. 

Palsy, shaking (Bee Paralysis Agltans), 751. 
Pancreas, affections of the, 222; and diabetes 
mellltus, 836; ascites In, 223; effect of, 
upon the solar plexuB, 223; upon the 
urine, 222; Inhibition of cardiac action in, 
223; Jaundice in, 223; tuberculous, syphi- 
litic, and purulent, 226. 
cancer of, 223; differential diagnosis, 224; 
palpation of, 224, 225; from mesenteric 
cysts, 421; exploratory puncture In, 

hemorrhage of, acute, 228. 

stone of the, colic In, 226; diagnosis of, 226, 


Papilloma of the larynx, 79; diffuse, 79. 

of the urinary bladder, 399. 

Paracentral cortical portions of the cere- 
brum, focal symptoms of, 649. 
Paracystitis, 898. 

Paresthesia, 486. 

In hysteria, 728. 

In spinal meningitis, 688. 

In syringomyelia, 67L 


Paresthesia, In tabes dorsalis, 688, 546. 
in traumatic neuroses, 784. 
of the arms 1 4 pachymeningitis cervlcalts 
hypertrophies, 684. 

of the larynx In hysteria and neurasthenia, 

82. 

of the rectum In tabetics, 688. 

Paragraphia and aphasia, 667. 

Paralysis, 466; agltans, 761; differential diag- 
nosis of, 762; from multiple sclerosis, 
693; muscular rigidity In, 762; pathology 
of, 761; propulsion and retropulslon In, 
762; tremor In, 761. 

alternating, 466; in facialis paralysis, 476; 

In pons-medulla disease, 607. 
amyotrophic, in syringomyelia, 572. 
atrophic, of the forearms and hands In 
Klumpke’s paralysis, 492; muscles In 
multiple neuritis, 648. 

Paralysis, Brown-Sdquard's, 682. 
central, 433, 466. 

combined paralyses of the nerves of the 
arm, 491. 

crossed and alternating, 466. 
differential diagnosis between central and 
peripheral, 433, 434. 
diphtheritic, 944. 

Duchenne-Erb, 491. 

electric Irritability of nerves and muscles 
In, 481, 432. 

glossopharyngolablallB cerebralls et cere- 
brobulbarls, 204. 

hysteric, 724; course of, 726; differentia- 
tion from paraplegias due to myelitis, 
678, 724. 

Paralysis In cervlco-brachlal neuralgia, 464. 
In cryptogenetlc septicopyemia, 967. 

In the dorsal nerve region, 492. 

In the lumbar and sacral nerve regions, 
492. 

In the medlanus region, 490. 
in the radialls region, 486. 

In the ulnarls region, 489. 

Infantile, spinal (essential), 668; beginning 
of, 658; characteristics of, 669; differen- 
tiation of, from peripheral paralyses and 
polyneuritis, 660; Intensity and distribu- 
tion of, 669. 

Klumpke’s, 492. 

of nerves, etc., 9f the larynx, 83; of the 
oesophagus, 256; of the rectum, 341, 342. 
of the abducens, 466; of the accessorius, 
466, 479, of the arm muscles, 486, 491; of 
the cerebral nerves (motor), 466; of the 
cruralls, 493; of the eye muscle nerves, 
466; of the facialis, 465, 468; of the glu- 
teel, 493; of the hypoglossus, 465, 481; of 
the obturatorlus, 493; of the oculomoto- 
rlUB, 463; unilateral, in migraine, 463; of 
the phrenlcus, 483; of the sciatic nerve. 
494; of the trigeminus (motor), 467; of 
the trochlear is, 466; of the vago-acces- 
sorlus, 479. 

Paralysis, peripheral, 430, 433, 434, 466, 466; In 
diphtheria, 944; In neuritis, 603, 606. 
progressive, diagnostic, valuable symptoms 
of, 674, 697, 698. 

relaxed, in anterior horn disease of the 
spinal cord, 519, 626; In Landry's paraly- 
sis, 686; In neuritis, 603. 606; In polio- 
myelitis anterior, 669, 661. 
spastic, in myelitis, 676; due to compres- 
sion, 679. 

spinal, 438; acute amyotrophic, of adults, 
561; ascending, 686; due to compression, 
579; of adults, 661; of children, 668; spas- 
tic, 663; degenerative processes in. 688; 
gait of patients In, 688; types of, 683, 684. 
total, 466. 

unilateral, 466; in facial paralysis, 476. 
vaso-motor. In unilateral lesion of the 
spinal cord, 682. 

Paralytic symptoms in acute articular rheu- 
matism, 974. 
in anemia. 788. 

in apoplectic stroke, 664, 666, 666, 667, 661 
669; In cerebral abscess, 698; la cerebral 
tumour, 683. 
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In conus affection. 686* 

In facialis paralysis (central), 476, 476. 

In focal affections of the central convolu- 
tions, 641; of the Internal capsule, 645; of 
the pons medulla, 607; of the optic thal- 
aml, 644. 

In meningeal hemorrhages, 716; in menin- 
gitis, 706; epidemic cerebro-aplnal, 950; 
tsplnal, 680, 683; In myelitis acuta, 633, 
6f4; In neuralgias, 448; In neuritis, 604; 
multiple, 606; in pachymeningitis hyper- 
trophies, 684; In paralysis agltans, 762; in 
poliomyelitis anterior, 668; in progressive 
paralysis, 697; In speech disturbances, 669; 
in syringomyelia, 672; In tabes dorsalis, 
689, 644; In traumatic neuroses, 784; in 
vagus paralysis, 479; subsequent to scar- 
. latina, 876. 

Paramyoclonus multiplex, *341. 

Paranephritis, 372. 
diagnostic symptoms of, 372. 
differential diagnosis of, from fecal tu- 
mours, paratyphlltlc abscess, 873; from 
renal abscess, 873; from psoas abscess, 
873. 


Paraphasia, 663. 

Paraplegia of the lower extremity in renal 
abscess, 371; In renal cancer, 386. 
Paraplegic symptoms in Graves’s disease, 762. 
in hysteria, 724. 

in myelitis, 674; multiplex, 689. 

In spinal meningitis, 633. 
in tumouro of the cauda equina, 684. 
in typhoid fever, 918. 

Parasites in the bile-passages, causing 
Jaundice, 221. 

In the Intestine, 346. 
in the spleen, 282. 

ParatyphlltlB, 314. 

Paratyphoid, 927. 

Pareses in amyotrophic lateral Bclerosls, 6T>5. 
In ammla, 783. 

In syringomyelia, 572. 
in tabes, 644. 

in traumatic neuroses, 734. 
spastic, in multiple sclerosis of the spinal 
cord, 690. 

Paresis of the heart, (etiological significance 
in cardiac asthma, 60, in pulmonary 
(edema, 119. 

of tho musculature of the stomach, 307. 
of the vocal cord, 84. 

Parietal cortex, foci of, 649. 

Parkinson's disease, 761. 

Parotitis, bilateral, 938. 
complications of, 939. 
contagiosity of. 938. 

differential diagnosis of, 939; from metas- 
tatic parotitis, 939. 
epidemic, 938. 
facial expression in. 938. 

Immunity after, 938. 

In diphtheria, 944. 

In enteric fever, 916. 

In typhus fever, 898. 
incubation period, 938. 
prodromes of, 938. 
sequela, 940. 

swelling of the submaxlllary and sublin- 
gual glands, 938. 
tumour In, 988. 

Parturition paralysis, 660 (see Birth Paraly- 
sis). 

Patellar tendon reflex in capsule affections, 
647. 

in diabetes mellltus, 831; In hereditary 
ataxia, 660; In Landry’s paralysis, 687; In 
tabes, 642; in tetany, 749; in trichinosis, 
999. 

significance of, for the localisation of my- 
elitis, 674. 

Pectoral fremitus in bronchiectasis, 100. 
lb bronchlostenosls, 96; In capillary bron- 
chitis, 98; In exudative pleurisy, 166; In 
mediastihal tumours, 147; In pneumonia, 
128, 127, 129; In pneumothorax, 168; In 


pulmonary atelectasis, 106; In pulmonary 
emphysema, 112; in pulmonary hyposta- 
sis, 109; in pulmonary osdema. 117; in 
pulmonary tuberculosis, 184, 188. 

Pectus carinatum due to rhachltls, 868. 

Peduncles of the cerebellum, 619. 

of the cerebrum, 626. 

Pellosis rheumatics, 808. 

differential diagnosis from acute articular 
rheumatism, 975. 

Pelvis, cellular tissue of the, purulent In- 

* flanrtnation of the, cause of acute spinal 
meningitis, 531. 

rhachltlc deformity of the, 863. 

Pemphigus, differentiation from chicken- 
pox, 890. 

in cryptogenetlc septicopyemia, 966. 

In neuralgia of the cervical nerves, 464. 

In neuritis, 604. 

in pachymeningitis cervlcalls hypertroph- 
ies, 634. * 


In tabes dorsalis. 646. 

(of tho fingers) in medlanus paralysis, 491. 
Pentosuria, chronic. 826. 

Pepsin digestion, 267. 

Peptonuria, 347. 

Percussion, variation of the height of the 
note in bronchtectatlc cavities, 100. 
in fibrinous pneumonia, 122. 

In pneumothorax, 163. 

In tuberculosis, 132. 

Peribronchitis, tuberculous, 134. 

Pericardial synechis, 45. 
condition of the pulse and veins of the 
nock In, 46. 

retraction of the anterior thoracic wall In, 
46. 


Pericarditis, 39. 

auscultation of the heart in, 40. 
cause of esophageal stenosis, 249. 
circulatory disturbance In, 41. 
condition of the - apex beat In, 39. 
covering of the exudate by pulmonary em- 
physema, 43. 

differential diagnosis of, 42; from endocar- 
ditis. 9. 

diffusion of cardiac dulness in, 39. 
due to septic infection, 967. 
exudate in, 46. 
friction sound in, 40. 

heart action diffused and weakened in, 40. 
hydropericardium in, 42. 
in acute articular rheumatism, 974. 
in diphtheria, 944. 
in erysipelas, 804. 

In rnurnpB, 940. 
in pertussis, 949. 

In scarlatina, 876. 

Inspection and palpation in, 40. 
mediastinal tumours in, 161. 
percussion in, 39. 
secondary symptoms In, 41. 
sequels, 45. 

subsequent phenomena of the pressure 
upon the neighbourhood In, 41. 
tuberculous, In acute miliary tuberculosis, 
967. 


Pericardium, diseases of the, 89. 
Perichondritis, laryngeal, diagnosis of. 72; 
differential, from laryngitis submucosa, 
70. 


seat of, 73. 

Perihepatitis, 206. 
friction sound in, 206. 

Jaundice in, 212. 
syphilitic, 188. 

Perineal neuralgias, 462. 

Perineuritis, 604. 

Periostitis after enteric fever, 918. 
metastatic, due to septlo infection, 966. 
purulent in diphtheria, 944. 

Peripheral nerves, centres of the motor, 641. 
conduction of the, 427. 
connection of motor-root fibres with, 619. 
degeneration of, 620. 666, 666. 
diseases of, 426; etiological points for the 
diagnosis of, 434. 

Inflammation of, 604. 
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Peripheral nerves, In tabee, 643. 
interruption of continuity, and conse- 
quences, 429. 
irritations for, 430. 
reflex activity of, 428. 
sclerotic changes of, 689. 

. terminal distribution of, in the extremi- 
ties, 444, 446, 468; in the head, 462. 

Peripleuritis, 160. 

Peripylephlebltls, syphilitic, 188. 

Perisplenitis, 232. 

Peristalsis of the intestine, decreased, 334; 
increased, 331. 

stomach, 268; peristaltic unrest of, diagno- 
sis of, 304. 

Peritonmum, affections of the, 408. 
neoplasms of the. 419. 
tuberculosis of the, 417. 

Peritoneal cancer, 419; intestinal friction 
sounds in, 419; primary, 420; secondary, 
419. 

exudate, condition, 408; determination of, 
409; differentiation of, from hydronephro- 
sis, 383; from intestinal cancer, 328. 

Peritonitis, 408. 

acute, 408; body temperature ' in, 408, 410; 
circumscribed, 412: colic and gastralgla 
due to, 412; complication with intestinal 
occlusion, 332; complldatlon with intestinal 
ulcers, 321; course of examination to find 
cause of, 411; -deviations from the usual 
picture, 410; differential diagnosis of, from 
gastritis, 266; from lntostlual stenosis, 332; 
from pleurisy, 158; exploratory puncture 
in. 408; generators of, 409, high position 
of the diaphragm in, 409; hyperesthesia 
of the belly wallB in, 410; morbid picture 
of, 408; perforation in, 413; physical ex- 
amination in, 408. 413, primary, 411; 
puerperal and traumatic, 409, relation of 
a general affection to the genesis of, 412; 
septic, 410. 

Peritonitis, chronic. 414; circumscribed adhe- 
sive, 414; circumscribed purulent, 4J5, dif- 
ferential diagnosis of BerouB, from ascitOB, 
416; diffuse, 416. in hepatic cirrhosis, 185, 
puncture fluid of serous, 416; serous, 416; 
tuberculous, 417, differential diagnosis, 
418. 

differentiation of, from intercostal neural- 
gia. 455. 

due to septic infection, 967. 
in acute articular rheumatism, 974. 
in diphtheria, 944. 
in erysipelas, 891. 
in scarlatina, 876. 

purulent, due to typhoid Intestinal ulcers, 
916. 

tuberculous, in acute miliary tuberculosis, 
967. 


Perityphlitis, 311. 
course of, 313. 

differentiation of perltyphlitic tumour from 
other lleo-crocal tumours, 313. 
symptom-complex of, 312. 
ulceration of the vermiform process in, 313. 

Peroneus paralysis, 494. 

Pertussis, 946. 

Perverse instincts of epileptics, 74. 

Pes equlnus due to paralysis of the peroneus 
nerve, 603. 

In hereditary ataxia, 650. 
in poliomyelitis anterior acuta, 660. 

PeBt, 1004. 

Petechial typhus, exanthem of, 897. 

Phagocytosis of MetBchnlkoff in bacteria in- 
fection, 860. 

Pharyngeal diphtheria (see Diphtheria). 

Pharyngitis, 289. 
chronic granulosa, 240. 
diffuse chronic superficial 1 , 240. 
diphtheritic, 942. 

erysipelatous, 894; in chronic laryngitis, 70; 
in enteric fever, 916; in epidemic cere- 
bro-splnal fever, 949; in poliomyosltls, 
767; in small-pox, 881; in typhus fever, 
897; in whooping-cough, 946; syphilitic, 
244; tuberculous, 244. 


Pharynx, diseases of the, 239; and diph- 
theria, 242. 

examination of the, 239. 

infectious phlegmons of the, 241. 
syphilis of the, 244. 
tuberculosis of the, 244. 

Phlegmons in syringomyelia, 672. 
differentiation from erysipelas, 896. 

Phosphate stones in the urine in nephrolith- 
iasis, 389. 

Phosphaturla in meningitis, 706. 

Phosphorus poisoning, fatty heart in, 62; 
fatty liver in, 194. 
liver atrophy* and, 180. 

Phrenic nerve, compression of the, by medi- 
astinal tumours, 149. 
neuralgia o( the, 464. 

paralysis of the, 483; bilateral, 484; unilat- 
eral, 484. 

spasm of tfie, 600. 

Phthisis pulmonum*, 130. 
differentiation of, from pneumonia (croup- 
ous), 126. 
florida, 134. 

mixed forms of syphilitic and tuberculous, 
146. 

Pla mater of the spinal cord, inflammation 
of the, 529. 

. due to the virus of cerebro-splnal menin- 
gitis, 631. 

in its cervical portion, 531. 
in its lumbo-dorsal portion, 531. 

Pigmentation of the skin in Addison's dis- 
ease, 406. 

in Graves’s disease, 761. 
in unilateral progressive atrophy of the 
face, 764. 

Pineal gland, tumours of the, 681. t 

Plague, 1004; bubonic, 1004. 
aetiology of, 1004. 
clinical picture of, 1005. 
diagnosis of, 1006. 
pathology of, 1004. 

Plaques muqueuses of the pharynx, 244. 

Plethora, serous. In renal affections, 363, 
367. 

Pleura, affections of the, 163. 
cancer of the, 168; and mediastinal tu- 
mours, 161. 
tumours of the, 168. 

Pleural exudate, bacteriological findings of, 
162. 


condition of, 161. 
diagnosis of, 158. 

echinococcus of the liver and, 206. 
pulmonary atelectasis due to, 108. 
symptoms of, 156, 157. 

Pleurisy, aortic aneurysm, differentiation 
from, 160. 

auscultatory results of, exudative, 167, 
sicca, 164. 

dry, 153; and Intercostal neuralgia, 168, 
455. 


due to anthrax infection, 996; due to septic 
Infection, 967. 

• exudative, 166. 

friction sound in, 164; differentiation from 
crepitation, 154; from dry rflles, 164. 
hiemothorax and. 160. 
hepatic and splenic tumours and, 160. 
hydrothorax and, 161. 

Idiopathic, 162. 

in acute articular rheumatism, 974. 
in measles, 867. 
in mediastinal tumours, 161. 
in pulmonary tuberculosis, 133. 
in scarlatina, 876. 
in small-pox, 886. 

In typhus fever, 898. 

mediastinal and pleural tumours and, 169. 
muscular rheumatism and, 168. 
pectoral fremitus in, 166. 
percussonr results In exudative, 166; lu 

sicca, 163. 

perlpleurltlc abscess and, 166. 
pneumonia and, 16p. ^ * 

pulsating, 166. * 

purulent, in erysipelas, 894; In lnfluensa. 
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M7; In typhoid fever, 017; producing 
acute spinal meningitis, 681. 

Pleurisy, tuberculous, in acute miliary tuber- 
M culosls, 966. 

Pleuroperlcardltls, 46. 

Plexus brachlalls, neuralgia of the, 464; pa- 
ralysis of the, 484, 486. .486, 487, 488, 489, 
490, 491; spasms in the region of the, 
601. 

cardlacus and coellacus, affections of the, 
in multiple neuritis, 608. 
coccygeus, neuralgia of the, 462. 
lumballrf, neuralgia in the region of the, 
466; spasms in the region of tho, 502. 
pudendal, neuralgia of, 462. 
sciatic (of the sciatic plexus) neuralgias, 
468; paralysis, 494. 

Pneumatosis of the stomach, 306. * 

Pneumococci, 125; epidemic cerebrospinal 
meningitis due to Infection of the me- 
nlngCB with, 708, 952. 

in pleuritic exudates, 162; mixed infection in 
diphtheria, 941: In Influenza, 986, in sep- 
tlcopysomla, 964. 

Pneumogastric nerve (boo Vagus). 
Pneumonia, caseous, 130. 
catarrhal, 126; SBtiological factors, 126, and 
capillary bronchitis combined, 93; and 
croupous, 127, differential diagnosis, 127; 
from atelectasis of the lungs, 128; fronf 
miliary tuberculosis, 127; in measles. 866; 
in mumps, 940; in small-pox, 886, in 
trichinosis, 999; in typhus fever, 898, 
predisposition of children and of the 
aged, 127; results of physical examination 
in, 127. 

central, differentiation from enteric fever, 
926. 

common seat of, 122, infiltration of the 
lungB in, 122; lobular, 127; tubercular 
and, 126; inspection in, 123; intermittent 
fever in, 124; micro-organisms in the 
sputum In, 121; percussion results in, 
122; pleurisy and, 125, 169; pulmonary 
(edema and, 126, rusty sputum in, 121, 
symptoms of, 123, typhoid and meningitic, 
125; voice examination in, 123, in slight- 
ly developed infiltration, 122. 

Pneumonia, croupous (fibrinous), 121; abort- 
ive forms of, 125, auscultatory symptoms, 
123; circumference of pneumonlcally infil- 
trated lungs, 123; complications of, with 
acute articular rheumatism, 974; with 
gout, 847, with influenza, 987; with men- 
ingitis, epidemic, 951, 955; erysipelatous, 
894; purulent, 710; with spinal, 631; differ- 
ential diagnoBlB, 126; haemorrhagic in- 
farct of the lungs in, 126, hypoBtatic, 
109; of typhoid fever, 917. 

Pneumonia, interstitial, 128; (etiological fac- 
tors, 128; auscultatory conditions m, 129, 
circulatory disturbances in, 129, contrac- 
tion of the lungs in, 128; percussion in, 
129. 

lobular, due to septic infection, 967, in en- 
teric fever, 917. 
masked,* 125. 
serous, 126. 

wandering, and erysipelas, 894. 
Pneumopericardium, 47. 

Bacillus aerogenes capsulatus in, 48. 
auscultatory symptoms in, 47. 
causative factors of, 47. 
differential diagnosis, 48. 
percussory phenomena, 47. 
Pneumoperltonltls, 413. 
condition of the percussion Bound in the 
axillary line in, 414. 
disappearance of liver dulness in, 413. 
Pneumothorax, 102. 
etiology, 167. 
auscultation in, 163. 
bilateral, 162. 

' closed. 166. 
flH i64. 

gastrgetasls and, 164. 
u whooping-cough, 948. 
large cavities and, 164. 


Pneumothorax, open, 166. 
percussion in, 163. 
pneumopericardium and, 164. 
pulmonary cavities and, 188; emphysema 
and, 116. 

pyopneumothorax hypophrenlcus, 164. 
sacculated, 166. • 

valvular, 166. 

Pneumotyphus, 917. 
diagnosis of, 926. 

Podagra (see Gout). 

PolklTocytosts of the blood of enemies, 779. 

Points douloureux of the nerves, 446. 

Polioatrophia, anterior chronica progressiva, 

• - 563. , 

anatomical findings in, 668. 
course of the atrophy of the muscles in, 
564. 

. differential diagnosis of, 666. 
symptoms of, 564, 566. 

Polioencephalitis, chronic superior, 616, 696. 

Poliomyelitis anterior, 558. 
acute infantile, 558; acute, of adults, 661. 
bulbar symptoms of, 614. 
chronic (subacute), 558, 662; chronic pro- 
gresslve, 663. 

differential diagnosis * of acute, 660; of 
chronic, 562; front multiple rieurltls, 609, 
561, 663; of chrome progressive, 666. 
'pathological picture' of acute. In adults, 
661; in children; 569. 

. posterior, symptoms of, 670/ 

Polyarthritis, acute, 970. 
complications with endocarditis and peri- 
carditis, acute, 974. 
differential diagnosis of, 976. 
epidemic occurrence of, *970. 
heart defertB due to, 974. 

In diphtheria, 944. 
infectious nature of, 970. 
in scarlatina, 874. 

symptoms of nervous, 971; on the part of 
the skin, 974. 

Poly chromatoph ilia in pernicious anaemia, 
779. 

Polydipsia, primary and symptomatic, 938. 

Polymyositis, acute, 766. 
diagnosis of, 766, differential, from poly- 
neuritis, 770, from trichinosis, 769, 999. 
subacute. 767. 

Folyneurltis, 503. 504. 

(etiological factors, 505. 
differential diagnosis of. 509; from acute 
myelitis, 578. from anterior poliomyelitis, 
561, 563, from polymyositis, 770. 
symptoms of, 605, 506. rare, 608. 

Polypi, mucous, of the larynx, 79. 
of the oesophagus, 246. 
of the rectum. 330. 

Polyuria, chronic symptomatic, 839. 
differentiation of symptomatic from dia- 
betes insipidus, 837, 838. 
oplcrltic, 838. 

in acromegaly, 757; in contracted kidney, 
362; in diabetes insipidus, 837; In diabetes 
mellttus, 827. 

in epidemic cerebro-spinal meningitis, 960. 
in Graves's disease, 761. 
in hysteria, 730. 

secondary, in polydipsia, 837; lu syringo- 
myelia, 672. 

subsequent to epileptic attacks, 740. 

Pons, diseases of the, 606. 
degeneration of the motor conduction tract 
after, 661, 664. ^ , 

. diagnosis of, 606; differential, from basal 
tumours of the brain, 609; from ob- 
longata affections, 608, 614; facialis paral- 
ysis due to, 476, 479, 606, 609; form of pa~ 
ralysis in, 609; Kypoglossus paralysis due 
to, 482; symptoms of, 608, 609. 

Pons Vftrolll, anatomical structure of, 602. 
blood- vesselB of, 606. 
compression of, 617. 
haemorrhages of, 608, 610. . 

softening process due to emboli and 
thrombi, 610. 
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Port* hepatls, cancer of, and cancer of the 
pancreas. 821. 

tumours of, *nd their action ufion the bile 
ducts, 211. 

Portal-rein circulation In the liver, 170. 
stasis In amyloid liver, 196; In cirrhosis of 
* the liver, 182; In pancreas affections, 228; 
In pylephlebitis, 219; In retention Icterus, 
212; In syphilis of the liver. 188. 

Posterior columns of the spinal cord, degen- 
eration of, 620; In hereditary ataxia, 660; 
In tabes dorsalis, 637, 640; diseases of, 
and symptoms, 626; fibre systems of, 614, 
621; nuclei of. 696, 621; structural condi- 
tions of. In tne medulla, 6967 

• horns, affections of, and their symptoms, 
526, 671. 

Posticus, paralysis of the laryngeal muscles, 
bilateral, 88. 

differential diagnosis of, from laryngo- 
spasm, 82. 
unilateral, 88. 

Prosystollc murmur In mitral stenosis, 17. 

Pregnancy, etiological relation to multiple 
neuritis, 86. 

Pressure pain at the lnfra-orblta! foramen 
In supramaxlllary neuralgia, 462; at the 
mental foramen In ophthalmic neuralgia, 
461; In lumbo-abdominal neuralgia, 466; 
of the Inflamed nerve trunks, 603; of the- 
muscles In myositis, 766; of the skin and 
muscles In spinal meningitis, 630; of the 
spinal cord In compression myelitis, 580. 
paralysis, spinal, 679; etiological diagnosis 
of, 681; differentiation from tabes, 647; 
Inflammatory, 680; symptoms of, motor, 
679; sensory, 579. 

points of the nerves, 435; points to relax 
spasms, 497. 

sensation, tracts of, In the Bplnal cord, 521. 
ulcer of the intestine, 325, of the larynx, 
74. 

Priapism of leucemlcs, 794. 
of tabetics, 638. 

Proctitis, 315. 
stools In chronic, 317. 
tenesmus in, 316. 

P roc to spasm, 341. 

Projection centres of the cerebral cortex, 


Prolapsus anl due to pertussis, 948. 

Propulsion and retropulslon of paralytics, 

Prosopalgia, 461. 
complications of, 461. 

Proteins, phloglBtlc and pathogenic, J68. 

Proteus fluorescens In Well's dlseasejpU. 

Protozoa. etiological significance or, In 
small-pox, 881. 

Pseudo-apoplexy In fatty heartML 
arthrosis in. spinal infantile paralysis, 660. 
bulbar paralysis, 616; cerebellar form, 616, 
cerebro-bulbar form, 616. 
croup, 69; and laryngeal Oflpup, 70. 
diphtheria bacilli, pseudo-, pathogenic ac- 
tion of, 941. 

hypertrophy of the muscles In dyst 
muscu laris progressiva, 568. 
leucamia, 802; anemia and hemorrhagic 
diathesis in, 802; blood picture In, 802; 
diagnosis, 802; relation of, to leucamia, 
803. 

ligaments, pseudo-, cause of intestinal ob- 
struction, 837. - " m 

sclerosis of the spinal cord, 694. 

Pseudo rhachltls senilis, 864. 

Pseudo-tabes diabetica, 831; diagnosis of, 
64f, of the hemorrhoidal, 647; of the 

P (Potatorum), 607, ^ 

Psoas abscess, differentiation of, from para- 
nephrltlo abscess, 873. 
spasms 608. 

Psychical disturbances after eplleptlo at- 
tacks, 740. 

In anemia, 782; In brain tumours, 682; In 
chorea minor, 744; In oryptogenetic sep- 


ticopyemia, 967; In diabetes mellitus, 881; 
In diphtheria, 946; In enteric fever, 918; 
In focal diseabes of the centrum evjUe, 
663; In Graves's disease, 780; In hydro- 
cephalus, 720; In hysteria, 728; In infiu- 
enza, 987; In miliary tuberculosis, acute, 
967; in multiple sclerosis, 691; In myx- 
edema, 768; In neurasthenia, 782; In pa- 
ralyses, central, 434; progressive, 897, 898; 
in rabies, 993; In rheumatism, acute, 972; 
in small-pox, 884; In tetany, 749; In trau- 
matic neurosis, 734; In typhus fever, 899; 
in uremia, 369. 

Psycho-reflexes In central facialis paralysis, 
474. 

Psychoses In the course of polyneuritis, 608. 
relation of hysteria to, 722, 724; pachymen- 
ingitis hemorrhagica, 634; traumatic 
neurosis, 734. 

Pterygoldel, paralysis, 46?. 
spasm, 496. 

Ptosis In oculomotor paralysis, 486. 

Puerperal fever, generator of the Infection 
in, 894. 

purulent meningitis In, 710. 

Pulmo-excesslvus and pulmonary ^emphy- 
sema, 116. 

Pulmonary affections and their genetic rela- 
tions to osteoarthropathy, 767; due to an- 
thrax, 996; due to measles, 866; following 
scarlatina, 876; following typhus fever, 
898; in cryptogenetic septicopyemia, 967; 
In diabetes, 829; in influenza, 987; in leu- 
cemia, 794; in whooping-cough, 949; tu- 
berculous, In acute miliary tuberculosis, 
956* 

Pulmonary apoplexy, 140. 
abBcess due to septic infection, 967; abscess ’ 
in influenza, 987; abscess of enteric fever, 
917. 

Pulmonary artery, dilatation of, in persist- 
ence of the ductus Botalli, 37; double 
sound of, in pulmonary valve Insuffi- 
ciency, 29; embolism of, 139; diagnostic 
significance for sinus thrombosis, 718; In 
mitral stenosis, 18; narrowing peripher- 
ally from the valves, 30. 
emphysema due to cough ptfroxysms in 
pertussis, 949. 

stenoslB, 29; congenital, 29; cyanosis In, 29; . 
differential diagnosis, 29; from 'persist- ’ 
ence of the ductus Botalli, 29; in myo- 
carditis, 49; symptoms of, 29. 

Pulmonary tissue, diseases of the, 106; In 
gangrene of the lungs, 143; in the spu- 
tum in abscess of the lungs, 142. 

Pulmonary valves, Insufficiency of, 29; 
sounds, accentuated second, in endocar- 
ditis by dilatation and hypertrophy, 8; by 
mitral Insufficiency, 14; by mitral ste- 
nosis, 18; by myocarditis, 49; by pulmo- 
nary emphysema, 113; by pulmonary ate- 
lectasis, 107; by patulous ductus Botalli," 
37; In peripheral narrowing of the pul- 
monary arteries from the valves, 80; 
weakness of the second sound In pulmo- 
nary Btenosls, 29. 

Pulsation of aneurysm, aortic, 64. 
diffuse, In mitral Insufficiency, 12. 
in mediastinal tumours, 162. 
in mitral stenosis. 16. 
systolic, In pleurisy with effusion, 166. 

Pulse, Corrigan’s, 21; collapsing, 21; In 
acute articular rheumatism, 971; in 
anemia, 784; In angina pectoris, 67, 68; 
In aortic aneurysm, 66; In aortic In- 
sufficiency, 21; In acute stenosis, 27; 
In apoplectic insult, 864; In arterio- 
sclerosis, 62; in asthma, cardiac, 60; In 
atheroma of the coronary arteries, 68; 
in bilateral paralysis of the aoeesorlus, 
481; In brain abscess, 892; In brain tu- 
mour, 882; In cholera Asiatic*, 981; In 
dysentery, 929; in enterlo fever, 910; In 
examination of the, vll; In fattar heart. 
62; in gastric catarrh. 286; In Graves’s 
disease, 769; In heart disease, 4 ; in hypo- 
glossus paralysis, 488; in jaundice,' 208; In 
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llnr Atrophy, 177; In meningeal haemor- 
rhage, 719; In menlngltla, 70S; In epidemic 
cerebro-splnal, 961; In spinal, Ml; in 
spinal, 699; in millary tuberculosis, acute. 
966; In mitral insufficiency, 14; In mitral 
stenosis, 19; In multiple neuritis. 606; in 
muscular activity, 64; in myocarditis, 48; 
in nephritis, 864, 868; In pericarditis, 48; 
In peritonitis, 408; in persistence of aortic 
Isthmus, 88; In pharyngeal diphtheria, 
*42; In pleurisy, 167; In pneumonia, 124; 
in progressive bulbar paralysis, 614; In 
pulmonary hypostasis, 109; In pulmonary 
OBdema, 119; in septicopyemia, 966; In 
small-pox, 881; in tetanus, 991; In vagus 
paralysis, 480; In venous, 2. 

Pulse. Quincke’s, 28. 
water-hammer, 21. 

Pulsions diverticulum, 262; seat of, 262. 

sound for diagnosis, 268. 

Pulsus situs et celer. In aortic Insufficiency, 

21 . 

dlfferena, in aortic aneurysm, 66. 
paradoxus, In medlastlno-pericardltis, 46. 
tardus. In aortic stenosis, 27. 

Pupillary reflex, centre for, 624, 605. 

Pupils In apoplectic Insult, 664; In chorea, 
746; In epileptic attacks, 739: In lesions 
of the corpora quadrlgemlna, 633; in 
meningeal hemorrhages, 719; in menin- 
gitis, 704; epidemic cerebro-splnal, 951; 
spinal, 630; In multiple sclerosis, 590; in 
oculomotorius paralysis, 466, 466; in tabes 
dorsalis, 637, 649. 

rigidity, reflex. In progressive paralysis, 
697; In tabes dorsalis, 537, 649. . 

Purpura, 807. 
diagnosis of, 809. 
epidemic occurrence of, 810. 
essential (Idiopathic), 810; predisposing fac- 
tors, 811. 
fulmlnans, 808. 

hemorrhagic, 807; course of, 808; pro- 
dromes, 811. 

Infectlousness of, 810. 
origin of, 810. 
rheumatic, 810, 976. 
simplex, 808. 
symptomatic, 808. 
urtlcans, 808. 

variolosa, 886; diagnostic symptoms, 886; 
differential diagnosis, 889. 

Pus cocci in the sputum in pulmonary ab- 
scess, 142. 

In the renal pelvis, 355. 

In the stools in Intestinal cancer, 326; in 
Intestinal ulcers, 820. 

In the urine In cystitis, 394; in nephro- 
phthisis, 388; In suppurative nephritis, 367, 

Pustule, malignant, 994. 

Putrefactive processes In the stomach, effect 
of HC1 upon, 267. 

Pyamla, character of, 964. 

In the course of enteric fever, 910k 

metastatlo suppurations in, 964. 

origin of, due to pyamlc micro-organisms. 

Pyelitis and cystitis, 896. 

suppurative, and renal abscess, 372. 
Pyelonephritis, 867. 
urine In, 867. 


Pylephlebitis, 219. 
differentiation from hepatic abscess, 220. 
In hepatic cirrhosis, 219. 
symptoms, 219. 

Pyfethrombosls, 219. 
diagnosis. 219. 
hepatic cirrhosis and, 219. 
symptoms, 219. 

Pylorus, cancer of the, 281; and carcinoma 
of the nll-bladder, 284; of the Uver, 20 1, 
84; Of the pancreas. 224; wandering 
spleen, 282. 

Insufficiency of the, nervous, 107. 

. s pasmod ic closure of, 207. 
tumours of, and wandering kidney, 82. 


Pyopneumothorax and pneumothorax, 161. 
sacculated and bronchiectasis, lOt 
subphrente and pleural exudate, 164. 
Pyramidal tracts, affections of, US, 686> 
course of, In the brain, 618, 688, 835, .612; In 
the spinal cord, 614. 616. 
decussation of, Ai the mednlla oblongata, 
618, 696. 

degeneration of, 618, 626. 
motor conduction of, 618. 
nerve' units of, 518, 662, 

Pyuria, examination of the urine In, 147. 


Quincke’s pulse, 8. 

Quintus (see Trigeminus) (fifth nerve). 


Rabies. 993 (also see Hydrophobia), 
attacks of rage in, 994. 
atypical, 994. 
beginning of, 83. 

diagnosis of, 993; differential, from paeudo 
rabies, 994. 

hydrophobic stage In, 993. 
incubation period, 993; In tetanus, 993. 
individual predisposition to, 98. 
origin of, 83. 

Pasteur’s treatment of, 994. 
picture of, 83. 
psychical excitation In, 994. 

Radial nerve paralysis, 486. 
cerebral, 487. 

diagnosis of, 488; caUologlcal factors for 
the, 486; details, 48. 

position of the hand and fingers in, 48. 
saturnine, 487; localization of, 487. 
aplnal. 487. 
symptoms of, 488. 

Radiation, strlo-thalamic, 636. 

Rag-picker’s disease, diagnosis of, 997. 
origin of, due to Inhalation of anthrax ba- 
cilli, 85, 87. 

Railway brain, '784. 
spine, 579, 734. 

Rflles and friction sounds, 164. 
cracked-pot sound In pleurisy, 156; In 
pneumonia, 1 22; In pneumopericardium, 
47; In pneumothorax, 18; over bronchial 
cavities, 18. 

falling, ringing drop. In pneumopericar- 
dium, 47; in pneumothorax, 163; over 
pulmonary cavities, 137. 

"jiorcing through sound ” In oesophageal 
‘Hpnosls, 248. 

gurgling. In Intestinal catarrh, 

In bronchial asthma, 18; In bronchiectasis, 
18; tanronchltis, 8; In pneumonia, 18, 
127; Sk^neun ^ * 


127; IxTpneumothor&x, 18; In pulmonary 
abscess, 142; in pulmonary oedema, 118; 
In pulmonary tuberculoala, 132. 187. 
sibilant andfeonorous, In bronchitis, 90. 
sibilant, In bronchial asthma, 18. 

ihlng, in acute colitis, 315; In gmstrec- 
. Bis, 28. 

Rash In small-pox, 881. 

Raspberry tongue (cat's tongue) In scarla- 
tina, 874. 

Raynaud's disease, 766. 
nervous character of, 766. 

Reaction of degeneration, 48. 

Imaplat* 48. 
course of. 48. 

diagnostic significance of, 481; of myelitis, 
674, 676; or neuritis, 604; multiple, 696; 
partial, 48; of paralyses by pressure, 
680; central, 48; peripheral, 430, 482, 488. 
In amnKrophlc lateral sclerosfa, 566. 

In disease of the anterior horns of the 
spinal cord, 68, 672. 

In poliomyelitis, anterior, 68; In progres- 
sive bulbar paralysla, 614; In progressive 
muscular atrophy, 666, 670; In saturnine 
radlalis paralysis, 487. 
symptoms of, 48, 499. 
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Reaction of degeneration, typical, 430. 

. Reading, analysis of, 666. 

diagram, presentation of the eentral tract 

disturbances of, In aphasia, 666; in pro- 
gressive paralysis, 697. 

Rectum, anesthesia of, 346. 
cancer of, 329: combination with hepatic 
cancer, 200; differential diagnosis, 330. 
catarrh, chronic. 816. 

examination of, with finger and speculum 
In proctitis, 316. 

fistula of, tubercular, in phthisis, 139. 
function of, disturbances In compression 
myelitis, 680; in diphtheria, 944; in lesion 
of the cerebral peduncles, 630, unilateral, 
of the spinal cord, 683; in meningitis, 
703; In myelitis, 162; In neuritis, 608; In 
syringomyelia, 672; In tabes, 638. 
haemorrhoids In, 330. 

nerves of the, paralytic phenomena In, 342, 
344; spasm of, 341. 
polypi of, 330. 
spasm of, 341. 
syphilis Of, 324. 

Recurrent nerve, differentiation of, from 
cephalalgia, 462. 

paralysis of, bilateral, 84; incomplete bilat- 
eral, 84; Isolated In muscles, 86; unilat- 
eral,. 84. 

pressure on. In aortic aneurysm, 68; In' 
mediastinal tumours, 149. 

Reflex arcB, cerebello-rerebral, 619; short 
and long, 428, 623, 624. 
epilepsy, 742. 

irritability in affections of the posterior 
horns and posterior nerve roots, 626; in 
anaemic conditions, 782; id anterior horn 
affections of the spinal cord, 626; In apo- 
plectic attacks, 666; in epileptic attacks, 
739; In affections of the cerebello- lateral 
column tract, 627; in focal affections of 
the Internal capsule, 647; in hydro- 
phobia, 993; In muscular atrophy, 666; In 
poliomyelitis anterior, 668; posterior, 671; 
in progressive bulbar paralysis, 614; In 
pyramidal anterior lateral column affec- 
tions, 626; In spinal menlngltlB, 630, 533, 
In tabes dorsalis, 642; In tetany, 749; in 
tetanus, 990; of the facial nerve In cen- 
tral paralysis, 474. 

movements of expression, sensation, cen- 
tres of, 643. 
neuralgia, 460. 

spasms, 496; In hydrophobia, 993. 
splno-bulbar-cerebral, 621. 

Reflexes, action of certain poisons, 624. 
centres of, In the medulla oblongata, 606. 
decrease of, 623. 
diagnostic significance of, 428. 
distributed. 523. 

In Brown-SOquard’s paralysis, 682; In cere- 
bral (central) paralysis, 433, 434; in conus 
affection, 686; in facialis paralysis (cen- 
tral). 474; (peripheral), 477; crossed. 623; 
In menlngltlB, 704; In myelitis, 674; in 
neuritis, 604; multiple, 606; In pressure of 
the spinal cord, 680; In spinal (periph- 
eral) paralysis, 433, 484, 669, 462. 

InciUMe of. 428, 623. 662. 

inhibition of, 4287% 640. 

process of reflex activity, 427, 623, 624. 

production of, 623, 627. 

tracts of. In the spinal cord, 427, 623, 626. 

Regurgitation of blood Into right auricle and 
cava In tricuspid insufficiency, 30. 
of food in oesophageal spasm, 246; stenosis, 
24 % 

Relapsing fever, and Well's disease, 213. 

Relapsing fever, 900. 
bedbugs carrying the disease, 90L 
contagion of, 900. 
course of, 902. 
defervescence in, 903. 
differential diagnosis, 906, 924. 
paroxysms In, 902; number and duration 
of, 904. 


Relapsing fever, formation and perishing of 
the pathogenic organism in the various 
periods of, 901. 
incubation period of, 902. 

Infection In, 900; by the blood of relapslng- 
fever patients, 900. 

paroxysms In, 902; number and duration 
of, 904. 

prodromes of, 902. 
septic-bilious. 906. 
spirilli of, 901. 
symptoms of, 904. 

Renal tissue, particles In the urine In renal 
abscess, 367; In renal tuberculosis, 874. 
Ren mobilis, 321, 

Reno typhoid, 919. 

Resorption by stomach, 268. 
teBt of, 262. 

Respiration, centres of, 605, 738. 
in acute miliary tuberculosis, 966; In ana- 
mla, 781; In apoplectic insult, 664, 666; In 
Asiatic cholera, 933; In diabetes. 829, 832; 
In diaphragmatic paralysis, 483; spasm, 
600; In epileptic attacks, 738, 739; in Lan- 
dry's paralysis, 687; in laryngeal diph- 
theria, 943; In leucaemia, 794; In menin- 
gitis, 703; epidemic cerebro-spinal, 951; 
spina], 630. . 

in multiple scleroslB of the spinal cord, 
690. 

In osteomalacia, 860. 

in progressive bulbar paralysis, 612, 613. 

In whooping-cough. 946. 
vesicular, diminished In bronchial asthma, 
103; in bronchlostenoBis, 96; in fibrinous 
bronchitis, 80; in pleurisy with effusion, 
167. 

Respiratory centre, relaxation of, 62. 
disturbance In bronchiostenosls, 100; In 
capillary bronchitis, 92; In fatty heart, 
62; in hcemorrhaglc infarct of the lungs, 
140; in laryngeal stenosis, 77; in myocar- 
ditis, 50; In pericarditis, 43; in perito- 
nitis, 409; in pneumonia. 123, 127; In pul- 
monary emphysema, 110, 111; in tu- 
mours, mediastinal, 146, 147. 
movements, abnormal, 600, effect of dia- 
phragm paralysis, 483. 
murmur in bronchial catarrh, 90, 96; in 
mediastinal tumours, 148; In pneumo- 
thorax, 163; in pulmonary tuberculosis, 
132, 137. 

muscles, acute myositis of, 767; paralysis 
after diphtheria, 943; spasm of. In teta- 
nus, 990. 

organs, diseases of, 68j Inflammation of, in 
diphtheritic, 943; In anthrax, 996; In 
gout, 847; in influenza, 987; in measles, 
866; In scarlatina, 876; In small-pox, 886; 
in typhoid fever, 917. 

Retention jaundice, 176; causes of, 209, 210; 
differential diagnosis from hepatic can- 
cer, 199; enlargement of liver from, 199. 
of stomach contents in chronic gastritis, 
268; in gastrectasis, 287. 
of urinary constituents In uremia, 869. 
Reticular substance In the medulla ob- 
longata, 603. 

Retina, anaesthesia and hyperesthesia of. In 
hysteria, 729. 

oBdema of, in thrombosis of the cavernous 
sinus. 71 t. 

Retinal haemorrhages In cryptogenetlo sep- 
ticopyemia, 967. 

Retinitis albumlnurica, 786; In contracted 
kidney, 363. 
diabetica, 831. 
leucamla, 794. 

Retroperitoneal glandular tumours and mes- 
enteric cysts, 421; and renal tumours, 
879. 

compression of biliary passages by, 212. 
Retropharyngeal abscess, 241. 

In enteric fever. 916. 

Retroversion of the liver, 206. 

Rhachltlc rosary, bone changes In, 868. 
Rhachltis, 862. 

anatomical changes of the bones Iff, 812 . 
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Rhachltts, characteristics, 862, 252. 
complications of, 861 

deficient calcification of tlie osteoid tissue 
In, 861 

differential diagnosis of, from, 254; changes 
of the epiphyses due to hereditary syphi- 
lis, from, 854; hydrocephalus from, 854; 
kyphosis due to tubercular processes, 

Infectious nature of, 861 
of the pelvis, 858. 
or the skull, 861 
of the thorax, 858. 
prodromes of, 852. 
relation of, to tetany, 750. 
sensitiveness to pressure of rhachltic 
bones, 861 

symptoms of, 852, 863. 
teeth perforation In rhachltic children, 
868 . 

Rheumatism, acute articular, 970; cerebro- 
spinal meningitis In, 972; complications 
of, 974; differential diagnosis from gon- 
orrhoBal Inflammation, 975; from gout, 
976; from hysteric articular neurosis, 
975; from pellosls rheumatlca, 975; from 
septicopyemia, 968, 975; from spinal men- 
ingitis, 976; In the Joints of the foot and 
knee, 971; infectious nature of, 970; 
masked, 976; meningitis spinalis in, 532; 
of the vertebral articulations, 976; pro- 
dromes of, 971; sequels of, 974; symptoms 
of, 971, 972; cerebral, 972, virus of, 970. 
chronic articular, 849; differentiation from 
arthritis deformans, 849; from osteoma- 
lacia, 851; changes of the Joint articula- 
tions and articular ankylosis In, 849; ori- 
gin and diagnosis of, 849. 
muscular, 765; and pleurisy, 158; chronic, 
765; clinical picture of, 765; diagnosis, 
766; differential, from intercostal neural- 
gia, 456, 766; from sciatica, 450; from 
tetanus, 992; Infectious nature of, 766; na- 
ture of, 766; of the muscles of the chesr, 
765; of the loins, 765; of the neck, 765, 
and back, 765. differentiation from spinal 
meningitis, 532. 
nodosus, 975. 

Rheumatoid pains, differential diagnosis 
from neuralgias, 447. 

of the lower extremities, differentiation 
from tabes, 546. 

of the neck and back of the neck, differ- 
entiation from spinal meningitis, 532. 

Rhomboldei, spasm of, 499. 

Ribs, disease of, and pleurisy, 158. 

Rice-water stools in Asiatic cholera, 934. 
comma bacillus In, 935. 

Risus sardonlcus of tetanus patients, 990. 

Rock fever, 1004. 

Romberg's symptom in polyneuritis, 607. 
in tabes dorsalis, 539. 

Rose, diagnosis of, 891. 
differential, 896. 

Rfltheln, 879. 
contagiosity of, 879. 

diagnosis of, 880; differential diagnosis 
from measles, 870, 880; from scarlatina, 
879, 880. 

exanthem of, 879. 

Immunity after, 879. 

Incubation period, 879. 
symptoms of, 879, 880. 

Rubella (rntheln), 865, 879. 

Rubeola, diagnosis of, 868. 

Rumination, 807. 

Rupturo of essophagus, 253. 
of spleen, 281. 
spontaneous, of heart, 53. 


8 

Sacral nerves, neuralgias In the region of, 
468: paralyses In the region of 492; 
spasms In the region of, 602, 
pains In the prodromal stage of small- 
pox, 881, 887. 
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8alaam spasm, 497. 

Saliva, reaction and secretion in diseases of 
the internal organs, 286. 
secretion of, centre tor, 604; disturbances 
of, In facialis paralysis, 410, 472; In hys- 
teria, 732. 

Salivation In facialis spasm, 497. 
in Graves's disease, 761. 

In pancreatic stone colic, 226. 

In progressive bulbar paralysis, 614. 
in stomatitis mercurlalls, 236. 
in trigeminus neuralgia, 451, 453. 
paroxysms of, in place of eplleptlo attacks, 
740. 

Sarcomata of the kidney, 387. 
of the larynx, 80. 
of the liver, and carcinoma, 200. 
of the mediastinum,, 163. 
of the peritoneum, 419. 
of the pleura, 168. 
of the spleen, 232. 
of the stomach, 286. 

Sarcomata In the spinal-cord canOI, 684. 
of the Intestines, 330. 

of the skull bones, pressure -effect upon 
the brain, 690. 

Scarlet fever, 870, 
etiological factors of, 870. 
anomalies of the course of, 876. 
complications of, with diphtheria, 875; 
with diseases of the eyes and ears, 876; 
with endocarditis, 875; with gastritldes, 
876. 

contagiousness of the toxlne of, 870. 
defervescence In, 874. 
desquamation in, 874. 
diagnosis of, 874; differential from dtyslpe- 
las, 878; from erythema, 878; from mea- 
sles, 878; from rbtheln. 879; from sep- 
ticopyemia, 970; from typhoid fever, 925. 
diphtheria and, 268. 
dropsy in, 364. 

eruption in, 872; varieties of, 873. 
eruptive stage, 872. 
hemorrhagic, 873. 

immunity to scarlatfnal Infection, 871; due 
to inoculation with the toxlne, 871. 
incubation period of, 870. - 
lccvfgata, 873. 
mlliarls, 873.. 
nephritis in, 353, 874. 
papulosa, 873. 
predisposition to, 870. 
prodromal stage, 871. 
relapses, 871. 

Bequclfe, 876. 

sine angina, 876, exanthemata, 877. 
symptoms of, 871, 872, 873; unusual, 876. 
variegata, 873. 

Sciatic nerve, paralysis of, 492. 

diagnosis and symptoms, 492. 

Sciatica, 458. 
central, 461. 

diagnosis of, 458; mtlological, 460; differ- 
ential, 459, from tabes dorsalis, 461, 646. 
distribution of, In the leg, 458. 
exploration of the rectum in examination 
for, 461. 

involvement of the contralateral sciatic 
nerve in, 459. 

peripheral, 468. : 

spasms of the calves of the leg In, 60S. 
symptoms of, 468, 469. 
urinary examination for sugar, 461. 
Sclerema of the skin In Graves's disease, 
761. 

Sclerltls mlgrans in gout, 846. 

Sclero-keratitls of gouty patients, 846. 
Sclerose en plaques, cerebral luemorrhage 
In, 674. 

with bulbar symptoms, 614. 

Sclerosis, multiple cerebro-splnal, 689, 697. 
anatomical changes in, 689. 
atypical, 694. 

cases with negative findings, 694. 
course of, 693. 

diagnostic symptoms of, 689, 690; cerebral, 
691; motor, 6 b 9; on the part of the eyes, 
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6M; of the respiration, 690; of the speech, 
690; sensory, 601, 

8elerosls, differentiation from amyotrophic 
lateral sclerosis, 667, 699; from cerebral 
tumours, 699; from hereditary ataxia, 661; 
from hysteria, 60S; from paralysis agi- 
tani, 699, 762; from tabes dorsalis, 648, 

In children, 698. 

Insular, 689. 

occurrence of sclerotic areas, 689. 
propasatlon of the process, 698. 

Scoliosis due to poliomyelitis anterior, 660. 
due to sciatica, 469. 

In hereditary ataxia, 650. 

Scotoma* central, In multiple sclerosis, 690. 

Scurry, 808. * 

diagnostic symptoms, 808. 
of the intestines, 826. 
of the oral cavity, 827. 

Secretion, anomalies of, in anemia, 786. 

In facialis paralysis, 471, 473. 

In Graves's disease, 761. 

In hysteria, 729. 

In neuralgia, 446. < 

In neurasthenia, 783. 

In progressive bulbar paralysis, 614. 
in syringomyelia, 672. 

In tetany, 749. 

In trigeminus neuralgia, 461, 462. 

Sedimentum laterltium In the urine of pneu- 
monic patients, 124. 

Senses, special, centres for, 639, 642, 648. 
Irritable weakness of. In hysteria, 728. 

Sensibility, cortical centres of, and their as- 
sociation, 642; conduction of the various 
qualities in the spinal cord, 621. 
disturbances of, 436; after diphtheria, 946; 
In Brown-S6quard’s paralysis, 683; In 
capsule disease, 646; In cerebral haemor- 
rhage, 667, 676; In cerebral tumours, 684; 
In cruralls paralysis, 493; In disease of the 
posterior horns and posterior roots of 
the spinal cord, 626; In facialis paralysis, 
471, 474; in focal disease of the central 
convolutions, 650; of the centrum ovale, 
662; of the pons medulla, 607, 609; in 
hysteria, 726. 727; In Landry’s paralysis, 
687; In meningeal haemorrhages, 719; in 
multiple sclerosis, 691; In myelitis, 674; 
In neuralgias, 446; In neurasthenia, 732; In 
neuritis, 603; in multiple neuritis, 606, 609; 
in obturatorlus paralysis, 493; in pressure 
paralysis (spinal), 679, 680; In radlalla pa- 
ralysis, 489; in sciatic nerve, 494, 496; in 
syringomyelia. 671; In tabes dorsalis, 
687, 688, 646; in tetany. 749; in traumatic 
neurosis, 784; In ulnarls paralysis, 489. 
paralyses, partial, 436, 442; in central an- 
fsathesla, 442; In myelitis, 674; in neu- 
ritis, 608; In syringomyelia, 571; In tabes 
dorsalis, 646. 

Sensory disturbances, hysteric, 727; In ane- 
mic conditions, 782; In brain tumours, 
682; In capsule affections, 646; in cere- 
bral anemia, 700; In relapsing fever, 904; 
in traumatic neurosis, 734. 

> neuroses of the bladder, 403; of the Intes- 
tine, 842; of the larynx, 81; of the rec- 
tum, 844; of the stomach, 207. 

Septicemia, differentiation from cerebral 
hemorrhage, 674. 

generators of Infection in, 968, 964. 

In anthrax, 996. 

Septicopyemia, etiological points In, 968; 
and uremia, 861: and Well's disease, 218. 
cause of suppurative nephritis, 872. 
cerebral suppuration due to. 696. 
cryptogenetlc, 968; diagnosis, 965; differ- 
ential, from acute articular rheumatism, 
968; from acute miliary tuberculosis, 
969: from enteric fever, 969; from ma- 
laria, 968; from meningitis, 970; from 
scarlatina. 970; from Premia, 969; from 
variola, 970; following measles, 867; mode 
of Infection In, 968; nature of, 968; patho- 
genesis, 968; spinal meningitis duaato, 
631; symptoms, of , 966, 966. ^ 


Sero-dlagnosls of Ontario fever, 990, 

SerraUs^ralyals, etiological factors, 496. 

Sexual disturbances, causing hysteria, 714. 
function, disturbances of, In diabetes mel- 
lltus, 881. 

in multiple neuritis. 608; In multiple scle- 
rosis of the spinal cord, 691. 

In myelitis, 676. 
in neurasthenia, 738. 
in tabes dorsalis, 646. 

Shoulder-blade, muscles of the, paralysis of, 
spasm of, 499. 

Shoulder pain In abscess of the liver, 189. 

Simulation of epileptic attacks, 748. 
traumatic neurosis, 736; singultus, 600; In 
dysentery, 929; in hysteria, 726; In liver 
affections, 600; in mediastinal tumours,. 
149; In pericarditis, 41; In peritonitis, 
408; in pons-medulla affections, 608. 

Sinus thrombosis, 714. 
focal symptoms of, 716. 
marantic, 714, 716. 

of the sinus cavernosus, 717; of the sinus 
longltudlnalls, 717; of the sinus trans- 
versalls, 716. 
origin of, 691, 714. 
suppurative, 716. 

Skeleton, changes of the, in osteomalacia, 860. 
in rhachltis, 8G2, 863. 

Skin, affections of the, erysipelatous, 892; In 
acute articular rheumatism, 974; in acute 
miliary tuberculosis, 967; in anthrax, 996; 
in cholera, 938; in cryptogenetlc septico- 
pyemia, 966; in diabetes mellltus, 829; 
In glanders. 998; in Graves’s disease, 761; 
In hemorrhagic diathesis, 807; In hys- 
teria, 729; in intermittent fever, 980; in 
measles, 366: in meningitis, 704; epidemic 
cerebro-Bpinal, 960; spinal, 630; in my- 
elitis, 676; in myositis acuta, 767; in neu- 
ritis, 603; In pachymeningitis hyper- 
trophlca, 634; in pollmyelitls anterior, 
668; chronica progressiva, 666; in relaps- 
ing fever, 904; In syringomyelia, 671; in 
typhoid fever, 918; in typhus, 897; In uni- 
lateral progressive facial atrophy, 756; 
phlegmonous, differentiation from ery- 
sipelas, 896; subsequent to scarlatina, 
873. 

Skin, burns of the, causing Intestinal ulcers, 
322; causing nephritis, 866. 
colour of the, in Addison's disease, 406; 

Icteric, 207; In fibrinous pneumonia, 124. 
conduction resistance, electric, in Graves’s 
disease, 760. 

emphysema of, In whooping-cough, 948. 
examination of the, in taking the history 
of a case, vtl. 

itching of the, in contracted kidney, 868; 

in Jaundice, 207; in nephritis acuta, 854. 
reflexes in anesthesia (peripheral), 442; in 
apoplectic Insult, 666; in capsular dis- 
ease, 647; In myelitis, 676; by pressure, 
680; In progressive muscular atrophy, 

* 665; In spinal meningitis, 680; In syringo- 
myelia, 671; In tabes, 642; In traumatlo 
neurosis, 786. 

sense perception of the, decrease of, 442; 
examination of the, 444; in compression 
of the spinal cord, 676; unilateral. 577; 
In lesion of the optic thalamus, 644; in 
neuritis, 608; In pachymenlmritls hyper- 
trophies, 684; in tabes dorsalis, 648, 646; 
Increased. 446, 446; nerve districts of the 
head, 451, 462; In the extremities, 442, 
448 466 467. 

Skollkbldltis (Nothnagel), 811 (see Appendi- 
citis). 

Small-pox, 880. 
abortive forms of, 886. 
etiological factors, 880. 
complications of, 888. 
confluent, 886. 

course of, 884. . 

sssssas® smxust 
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farer. 8fi7 t MS; from glanders. 888; from 
measles, 888, 888; from scarlatina, 887; 
from septicopyemia, 888, 870; from 

typhus foyer. 888; from varioella, 890. 

Small-pox, eruptive stage, 888. 
exanthein In, 888. 
exsiccation stage, 888. 
incubation stage, 880. 

nature of the, yfrus, 880; of the mucous 
membranes, 888. 
prodromal stage, 880, 

QeqUOlg, 888. 

source of contagion In, 880. 
suppuration stage, 888. 
symptoms of, 881, 888, 888. 
umblllcatlon of the pustule of, 888. 

Smegma bacilli In urine, and tubercle ba- 
cilli, 876. 

Smell, anesthesia of, diagnosis of, 487; of 
central, 487; of peripheral, 487; with 
tabes dorsalis, 646. 
hyperesthesia of, 446. 

Sneeslng, spasms of, 601. 
hysteric, 728. 

Somnolence In hepatic atrophy, 176. 

In laryngeal stenosis, 90. 

In myxedema, 768. 

Sound, gastric, description, and application 
of, In diagnosis of diseases of the stom- 
ach, 268, 288, 289. 

Spasm of the extremities In amyotrophic 
lateral sclerosis, 666. 
of the glottis, 82. 

of the muscles of the arm in cervico- 
brachlal neuralgia. 454. 
of the esophagus, 249, 266. 
of the Bternocleldomastoldeus, 497. 
of the trachea and bronchi, 98. 
of the trapeslus, 498. 
origin of. 496. 

reflex, 496; In hydrophobia, 993. 
seat of, 496. 

tonic, 496; Intermittent in tetany, 749. 

Spasms, 496. 

anatomical position of the centre for, 605. 
cataleptic, 496. 
clonic, 496. 
convulsive, 496, 672. 
co-ordinate, 496, 608. 
diagnosis of. 496; of co-ordinate, 602. 
epileptic, 789; experimental production of, 
787; In embolism, 677; in tetany, 749. 
functional respiratory, 88. 
hysteric, 726; differentiation from spinal 
meningitis, 680; from tetanus, 990. 

In angina pectoris, 67; In Asiatic cholera, 
988; In atrophy of the liver, 176; In cere- 
bral anaemia, 700; In compression of the 
spinal cord, 680; In meningitis, 703, 949; 
spinal, 680; In myoclonia, 748; In pontine 
affections, 608, 610; In syringomyelia, 672; 
In tetanus, 990. 

In the regions of the cerebral nerves, 496; 
of the cervical nerves, 499; of the lum- 
bar and sacral nerves, 502; of the plexus 
brachlalls, 601. 

Speculum, rectal, application of, In chronic 
proctitis, 816. 

Speech, control of, tract of, 668, 664. 
disturbances of, 661; forms of, 668; In ab- 
soess of the brain, 698; In facialis paral- 
ysis, 471, 478; In hereditary ataxia, 660; 
in hvpoglossus paralysis, 481; in insular 
affections, 661; In lesions of the cortex. 
661; In multiple sclerosis of the spinal 
cord, 690; In progressive bulbar paraly- 
sis, 618; in traumatic neurosis, 785; local- 
isation of, 669. 

faculty of, development of, 662; localisa- 
tion of. 669. 659. 

process of, 6&8. 683: gets of the, 664; cen- 
tres (cortical), 669, 669; phases of the, 
M2, ml: tracts of the, 668, 664; subcor- 
tical, 660. 

Sphincter, paralysis of the bladder. 46L 
combined with detrusor paralysis, 408. 
paralysis of the rectum, 848. 

67 


Sphincter, paralysis of voluntary sphincter 
innervation, 401. 

spasm of the bladder, 408; combined with 
detrusor spasm, 408; dysurla and Ischuria 
in, 402. 
rectum, 944. 

urinary discharge In paralysis of the blad- 
der, 401. 

Sphygmography of the pulse In aortic Insuf- 
ficiency, 2L 

in aortic stenosis. 87; in arteriosclerosis, 
68; in cardiac disease, S; In mitral In- 
sufficiency, 14; In mitral stenosis, 18. 

Spinal apoplexy, diagnosis of, 694; of the 
seat, 694; symptoms of, 694. 
cord, 'abnormal smallness in hereditary 
ataxia, 560; anemia of the, 694; canal, 
tumours of the, 688; cavity formation In 
the, 671; centres of the, 624; cerebello- 
lateral column tracts in, 621, 642, 648; 
circulatory disturbances in the, 694; com- 
pression of the, 679 (see also Compres- 
sion Myelitis and Pressure Paralysis); 
secondary, and tabes, 647; degeneration 
of the. 687; ascending secondaiy, of the 
posterior columns, 680; descending, 618; 
due to diphtheria, 944, 946; in tha py- 
ramidal lateral-column tracts, 661, 662; 
gray, 637; of the cerebello- lateral-col umn 
tracts, 621, 642, 660, 664; of the posterior 
columns, 687, 638, 660; of the anterior 
horn ganglion cells, 664; of the pyram- 
idal tracts, 652, 565; primary and sec- 
ondary, of the lateral columns. 662; dtn- 
lc&l signs, 662; secondary, of the anterior 
column lateral tracts, 652; diseases of 
the, 612; consideration of anatomical 
structure and functions of the cord, 613; 
localisation of, from symptoms, 626; of 
the spinal cord substance, 636; rules for 
the diagnosis, 613; system, 614, 616; tlio 
reflexes In, 622; fibre-column systems of 
the, 614, 616, 617; haemorrhages, 694; caus- 
ing degeneration, 662; paraplegia symp- 
toms, 677; hypersemia of the, 694; Inter- 
ruption of conduction, 679; lesions of the, 
degeneration symptoms, 662; meninges of 
the, diseases of the, 629; tumours of the, 
688, 686; microscopical structure of the, 
616; motor tract of the, 618; multiple focal 
affections of the, 621, 622; reflex tracts, 
522; segments of the, functions of the, 
627, 628, 686; position of, 628; In the ver- 
tebral column, 628; sensory tracts, 620; 
substance of the, 613, 514; system, dis- 
eases of the, 636, 668; combined, 660, 652; 
types of, 663, 664; tumours of the, 683, 
686; anesthesia due to, i§£ 686; degen- 
eration processes due to, 662; differential 
diagnosis of, from amyotrophic lateral 
sclerosis, 667; from syringomyelia, 673; 
Intramedullary, 679, 682, 686; irritation 
symptoms in, 678; meningeal, 683; of the 
cauda equina, 684; pressure phenomena, 
679, 682, 684; unilateral lesion of the. 
682; due to pressure of spinal meningeal 
tumours, 682, 584; symptoms of, 682, 683.* 

Spinal ganglia, degenerative changes of, in 
tabes, 640, 642; point of origin of sensory 
nerve fibres. 620. 

Irritation, 647, 687. 

Spirals In the sputum In asthma, 101. 

In capillary bronchitis, 94. 

Spleen, abscess of the, diagnosis of, 880. 
cancer of the, 282. 

changes of form and position of, 283. 
diagnosis of diseases of the, 227. 
dislocation of, In emphysema of the lungs, 
112; In medUstlnal tumours, 150; In 
pleurisy, 160. 

embolism of the, origin of, 1, 280. 
enlargement of the. In acute miliary tu- 
berculosis, 956; In anemic conditions, 
786; in enteric fever, 911, 918, 917; In epi- 
demic cerebro-splnal meningitis, 961; la 
marotltis, 988; In hemoglobinuria, 814; In 
influensa, 986; in leucemla, 198; in mar 
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lnrla, 980; ip pfceudoleucmmte, 808; la re- 
lapsing fever, 902; la scarlatina, 874; in 
septicopyemia, 947: in typhue fever, 897. 

Spleen, examination of the, vii, 827. 
hyperemia of the, 228; hyperplasia of the, 
228; in abscess of the liver, 280; in atro- 
phy of the liver, 177; in hyperemia of 
the liver, 198; in neoplasms of the liver, 
198; in nervous dyspepsia, 296; in syph- 
ilis of the liver, 187; in Weil's disease, 
213. 

infarct of the, hemorrhagic, 280; aymptoms 
of, 280. 

parasites of the, 232. 

rupture of the. 231; in enteric fever, 917; 

in relapsing fever, 902. 
syphilitic sclerosis of the, 282. 
syphilomata of the, 232. 
tuberculosis of the, 232. 
tumour of the etiological factors In the 
diagnosis of, 232; and abdominal tumour, 
228; and gastric cancer, 228, 284; and 
pleural exudate, 160; and renal tumour, 
878; chronic, due to malarial Infection, 
229; due to amyloid degeneration, 231; 
due to circulatory disturbances in the 
portal-vein system, 229; due to stasis In 
the portal-vein system, 229, due to un- 
known reasons, 230; Infectious, 229; post- 
critical, in pneumonia, 124; respirator,-; 
displacement, 227; syphilitic and tubercu- 
lous, 232*. 

tumour from anomalies of metabolism, 230. 

Splenic Infarcts of typhoid patients, 917. 

Splenitis, 231. 

Splenius muscle spasm, attitude of the head 
in. 499. 

Spondylitis cervlcalls, differentiation from 
hypertrophic cervical pachymeningitis, 

gouty, 847. 
rheumatic, 971, 976. 

tuberculous, with secondary compression of 
the cord, 679; differentiation from tabes, 
647. 

Sprue. 316. 

Sputum, blood in the Bame, in hsomorrhagic 
Infarct, 140. 

coctum et crudum in bronchitis, 90. 

In bronchial asthma, 104. 
in bronchiectasis, 99. 
in capillary bronchitis, 93. 

In laryngeal tuberculosis, 76. 
in lung absceys, 142. 
in mitral stenosis, 19. 
in pulmonary gangrene, 143; oedema, 118; 
tuberculosis, 130. 

micro-organisms In pneumonic, 121. 
rusty, 121. 

Staphylococci, occurrence and effect of, upon 
diphtheritic mucous membranes, 941. 
septic Infection due to, 963. 

Staphylococcus infection In fibrinous bron- 
chitis, 96., 
in pneumonia, 122. 

Stasis conditions, cerebral anemia due to, 
700; hyperemia due to, 701; ecchymoses 
of the skin due to, 810; In sinus throm- 
bosis, 716, 717. 

edema of the lungs, 119; differential diag- 
nosis, 120. 

phenomena in aortic insufficiency, 26; ste- 
nosis, congenital, 28; in bronchiectasis, 
100; in bronchitis, 91; in cardiac disease, 
1; in fatty heart, 61; In liver cirrhosis, 
181; In mediastinal tumours, 148, 149; in 
myocarditis, 48; in pericarditis, 41; in 
pneumonia. Interstitial, 129; in pulmo- 
nary atelectasis, 107; in emphysema, 112; 
in hypostasis, 109; in tuberculosis, 136; 
In stasis kidney, 348; In tricuspid Insuffi- 
ciency, 81; In upper half of the body in 
rupture of an aortic aneurysm into the 
vena cava. 66. 

• Status epllepticus, nature of, 740. 
typhosus, 897, 911. 

Stellwag's sign, 760. 


Stenocardia, 67. 
etiology, 68. 
cause of attach 68. 

Stenosis, aortic, 26. 
of the bronchi, 96. 
of the intestines, 880. 
of the larynx, 77. 
of the mitral valve, 16, 
of the oesophagus, 247. 
of the pulmonary artery, 29. 
of the tricuspid valve, 88. 


Stenotic mhrmurs in bronchloatenosls, 97. 
in mediastinal tumours, 148. 
in pseudo-croup, 69. 

Stercoral ulcers, 326. 

Sternocleldomastoideus, paralysis of, bilat- 
eral, 480. 

spaBm of, clonic, 497; spasm of, bilateral, 
498; spasm of, tonic, 498. 

Stigmata, hysteric, 724. 

Stitches in the side, in catarrhal pneumonia, 


In croupous pneumonia, 123. 
- Stomacace, 236. 


differential diagnosis, 236. 

Stomach, abscess of, symptoms, 266. 
alteration In form of the, 291. 
anemia of the, 271. 


anatomical structure and physiological ac- 
tivity of. 291. 

artificial dilatation of the, with carbonic- 
acid gas or air, 289; congenital predispo- 
sition, 307; genuine nervous, 307; of 
anoemlcs, 271, 786; of diabetics, 836. 


Stomach, cancer of the, 280; absence of free 
HC1 in the stomach, 281; and aneurysms, 
intestinal cancer, lymph-gland tumours, 
285; atony of, 290; atrophy of the mucous 


membrane, 271; duodenal cancer, 286; 
pancreatic cancer, 284; tumours of the 
omentum, 286; of the spleen, 284; charac- 
teristic vomiting in, 280; diagnostic signs, 
280; differential diagnosis regarding ori- 
gin of the tumour, 283; nature of, 286; 
perforation of the stomach in, 283; rela- 
tion of, to gastric ulcer, 280; stagnation 
of stomach contents in, 282; tumour in, 
281; with reference to abscesses of the 


abdominal wall, gastric sarcoma, myoma, 
fibroma, 286. 


Stomach, catarrh of the, acute, 264; setlologr 
leal points, 266; differential diagnosis, 266; 
from gall-stones, 266; from lnfeotlous dis- 
eases, 266; from peritonitis, 266; pulse in, 
266; stomach contents in, 264; symptoms 
of, 264; temperature of the body In, 266; 
chronic, 268; eetiologlcal points, 270; 
atrophy of the gastric mucous membrane, 
271; clinical picture in. 268; diagnostic 
rules, 270; excessive acid secretion, 269; 
production of mucus, 268; in gastric can- 
cer and dilatation, 270; in hepatic cirrho- 
sis, 181; in measles, 867; in pulmonary em- 
physema, 114 scarlatina, 876; In typhus 
fever, 898; mucous, 269; reduction of 
HC1 In, 269; retention of food In the 
stomach in, 269. 

changes of form and position of the, 291. 

contents, chemical examination of. for albu- 
moses, syntonln and peptones, 267; for free 
HC1, 261; for lactic acid, 262; in atrophy 
of the gastric mucous membrane, 272; in 
cancer of the stomach, 281, 282; in dilata- 
tion of the stomach, 287; In gastric ca- 
tarrh, acute, 264; chronic, 269; ulcer, 276; 
nervous dyspepsia, 294. 

dilatation of the, 287; chronic gastric ca- 
tarrh in. 290; determination of the ca- 
pacity of the stomach in, 289; differential 
diagnosis of, from ascites, 290; mechan- 
ical and dynamic, 290; pneumothorax, 
164; lnsdfflciency of the stomach In, 890: 
physical examination In, 288; retention or 
the stomach contents, 287; vomiting in, 
287. 

diseases of the, diagnosis of, 256; with the 
aid of Bwald’s test-breakfast, 260; ex- 
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presslon of stomach obntenta after, 268; 
examination, chemical, of the stomach 
oontents, 280; of the capability of the 
stomach wall to resorb In, 168; In lea- 
ewunla, 784; lavage of the stomach In, 268; 
proof of HC1 In the stomach In, qualita- 
tive, 281; quantitative, 261; sounding, 
diagnostic, In, 268, 

Stomach, disturbances of motility, sensibil- 
ity, and secretion, 282. 
examination of the, in taking the history 
of a case, vll. 

hemorrhage of the. In hepatic 4 cirrhosis, 
18L 

hour-glass shape of the. 281. 

Inflammation of the. Interstitial purulent, 
266. 

Juice secretion, diminished. In anemia, 785. 
lavage of the, 268. 

mucous membrane of the, anatomical struc- 
ture and function of the, 266; atrophy of 
the, 271; consequences of, 272; differen- 
tiation of, from amyloid degeneration of, 
273; from cancer of the Btomach, 273; 
from nervous achylia, 272; pathogenesis 
and symptoms, 271; hyperesthesia of, 289. 
neuroses of the, 282; differential diagnosis 
of, from chronic gastric catarrh, 270; 
functional disturbances caused by, 283; 
motor, 304; secretory, 300; sensory, 297. 
resonance of the heart Bounds in the, and 
differentiation from pneumopericardium, 

spasm of the, 297; of the cardla, 305; of the 
pylorus, 306; differentiation from gastric 
ulcer, 278 (see also Gastralgla). 
tube, NClaton's, In affections of the stom- 
ach, 269; In dilatation of the stomach, 
289. 

Stomach, ulcer of the, peptic, 273; absence of 
pain after complete cicatrization, 275; and 
cholelithiasis, 279; and duodenal ulcer, 
277; and gastric cancer, 277; and neural- 
gias, 278; causes of, 276; diagnostic symp- 
toms, 273; differential diagnosis, 277; ex- 
cessive formation of acid in. 276; In on- 
terlc fever, 916; pains in, 274; seat of, 
276; sensation of oppression in the gas- 
tric region, 274; syphilitic and tubercular, 
279; vomiting In, 274. 
vertical position of the, 292. 
wall of ihe, abnormal tension of the, 291; 
diffuse purulent Infiltration of, 266, ex- 
amination of the resorbability of, !I6?; 
paresis of the, 307; structure of the, 266. 

" weak/ 1 307. 

Stomatitis, aphthoBa, 236. 
catarrhal. 236. 
mercurial, 236. 
ulcerative, 236. 

Stones of the bladder, causing cystitis, 397. 
and kidneys, differentiation, 390. 
sounding of. In the bladder, 397. 

StooUi, dysenteric, appeara^pe and condition, 

rlce-water-llke, In Asiatic cholera, 934. 
typhoid, 918. 

Strabismus, In affections of the pons, 609. 
in paralysis of the abducens, 466; of the 
oculomotorius, 466; of the trochlearls, 
466. 

spastic. In tetany, 749. 

Strangulation of the Intestine, symptoms of. 

Streptococci, (etiological significance of, In 
acute articular rheumatism, ,970; In epl-. 
demlc cerebro-splnal meningitis, 962; In 
erysipelas, 891; In septicemia, 891; In 
septicopyemia, 964; In suppurations, 891. 
causing peritonitis, 409; causing pneu- 
monia, 138. 

In diphtheritic membranes, 241 - 
In plouritle exudates, 161 
In the tonsillar membranes of scarlatinal 
patients* 876. 

mixed Infection of. In diphtheria, 941: in 
Influensa, 986; in typhoid fever, 811 i 


Streptococci, transmission of, 881 

Strychnine poisoning, 1 spasms due to, and 
tetanus, 881 

Subaddtty, nervous, of the i Btomaeh, In nerv- 
ous dyspepsia* 284, 286. 

Submaxlll&ry and sublingual glands, . swell- 
ing of the, Jn mumps, 831 

Subsultus tenmpum of typhold-tever pa- 
. tlents, 811. ^ 

Succession sound In pneumopericardium, 47; 
In pneumothorax, 164. 

Sudamlna In acute articular rheumatism, 
874. ‘ • 

Suffocatloh, acute, tn laryngeal stenosis, 71 
in mediastinal tumours, 146, 147, 

In spasm of the xlottls. 82. 

Sugar In the urine In acute yellow atrophy 
of the liver, 178; In hepatic cirrhosis, 
183: in nancreatlc diseases. 222. 
roactlon of the urine In diabetes mellltus, 
824. 

resorption by the gastric wall, 268. 

Sunstroke, 771. 
pathology, 771. 
symptoms, 771. 

SuperBecretion of gastric juice, nervous, 800. 

Supraorbital neuralgia, diagnosis of, 461: 
differential, from migraine and cephalal- 
gia, 463. 

due to refrigeration, 461. 
in malaria, 461, 981. 

Suprascapularis paralysis, 484. 

Sweat secretion, centres for, 625, 606. 
disturbances of, in acute articular rheuma- 
tism, 974; In diabetes, 829; IB hysteria, 
730; In syringomyelia, 672. 

Increased, after epileptic attacks, 740; In 
Graves’s disease, 761; In malaria, 979; In 
myositis, 767; in tetanus, 991; In typhoid 
fever, 911. 

Sympathetic nerve, paralysis of the cervical 
part, in capsular disease of the brain, 
647. 

symptoms In Klumpke's paralysis, 492. 

Syncope In anmmla, 783. 

Syphilis causing brain Boftentng, 680; brain 
tumours, 690; chronic anterior poliomy- 
elitis, 662; chronic spinal meningitis, 534; 
spastic paralysis, 554; tabes dorsalis, 646. 
neuralgic pains due to, 460, 461. 
of the bronchi and trachea, 98; of the 
larynx, 75, 76; of the liver, 187; of the 
lungs, 145, of the mouth, 236; of the 
palate and pharynx, 244. 
varicella-like eruption In, 890. 

Syphilomata of the brain, 710. 
of the spinal cord, 684. 
of tho spleen, 232. 


Syringomyelia. 671. 

differential diagnosis of, 673; from acromeg- 
aly, 757, from amyotrophic lateral sclero- 
sis, 557; from polyneuritis. 611; from pro- 
gressive muscular atrophy, 567; -from 
spinal-cord tumours, 673. 
pathological findings In, 571. 
symptoms of, bulbar, 572: motor* 672; sen- 
sory, 671; vaao-motor, 672. 


Tabes dorsalis, 537. 
etiological points for diagnosis, 646. 

Brach -Romberg’s symptom of, 639. 
complications of, motor, 644: sensory, 646. 
condition of the reflexes in, 637. 
co-ordt nation disturbances of muscular ac- 
tion In, 639; cause of, 540. 
crlBes, 538. 

degenerative processes In the spinal cord 
In. 642. 

diagnosis of, In the first stage, 637; in the 
second stage. 639; in- the third stage, 639: 
differential. 646: from arthropathies or 
the vertebre, 647; from Friedreich’s 
ataxia, 649; from multiple neuritis, 648; 
sclerosis, 648; from neuralgia* 546; from 
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neurasthenia spinalis, M7; from rheu- 
matic affections. 846* 4 

Tabes, eyes, condition of, in, 587. 

Initial symptoms in, 588; occurrence of, 642. 
neurltlo symptoms of, 640. . 
paralytic symptoms of, 638. 
rarer symptoms of, 644. i/ - 
sciatic pains at the onaafflMO. 

Tachycardia in Graves’s JImEo, 769. 

In Influents, 086. 

Tactile sense, centre for, 642, 649. 
conduotlon tracts. of. In the spinal cord, 

disturtiknees of, 442; In affections of the 
posterior horns of the cord, 626; in pos- 
terior' -poliomyelitis, 670; in syringomy- 
elia, 671; in tabes dorsalis, 645; in uni- 
lateral lesion of the spinal cord, 682; of 
the tongue In chordal paralysis, 474; 
terminal apparatus of, 436. 

Tangential fibres of the cortex of the brain, 
638. 

Taste, aniBsthesia of, diagnosis of, 488. 
hyperesthesia of, occurrence of, 446. 
perception of, examination for, 440; In 
facialis paralyses, 469, 471, 473; in tabes 
dorsalis, 646; of the tongue, 478; nerve 
tract of, 438; within the Fallopian canal, 
478; without the Fallopian canal, 478. 

Tears, secretion of, in facialis paralysis, 46& 
474. 

In Graves’s disease, 76L 
In hysteria, 730. 

In trigeminus neuralgia, 461. 

Teeth, anomalies of, of rhachltlc children, 
863. 

carles, cause of trigeminus neuralgia, 462; 
In diabetics, 830. 

Temperature curve In enteric fever, 908; in 
malaria, 978; In measles, 863; in relaps- 
ing, fever, 902; In scarlatina, 872; in 
typhus fever, 898; in variola, 884. 
of the body after epileptic attacks, 740; In 
anosmia, 786; in apoplectic insult, 664; In 
embolic insult, 677; In gastric catarrh, 
266; in meningeal hsmorrhageB, 719; in 
meningitis. 708; In peritonitis, 410; in 
pharyngeal diphtheria, 942; in rabies, 
994: in rftthem, 879; In tetanus, 940; in 
tetany, 760; in unilateral lesion of the 
spinal cord, 682. 

sense, cortical centre of, 643; disturbances 
of. In affections of the posterior horns of 
the* ‘Cord, 626; In posterior poliomyelitis, 
if if in syringomyelia, 670, 673; periph- 
eral terminal apparatus of, 436; tracts of, 
621. 

Temporal cortex, Joel of, symptoms of value 
in diagnosis, 661, 660, 698. 
reflexes, diagnostic significance of, 429; in 
amyotrophic lateral sclerosis, 666; in an- 
aesthesia, peripheral, 442; In apoplectic at- 
tack, 664; in Brown-SOquard’s paralysis, 
682; in capsular affections, 647; in com- 
pression of the spinal cord, 680; In de- 
generation of the motor conduction tract, 
662; In diabetes mellltus, 831; in dys- 
trophia muscularls, progressive, 669; In 
facialis paralysis (central), 476; in hys- 
teric paralysis, 726; In multiple sclerosis 
of the spinal cord, 690; in poliomyelitis 
anterior, 668; chronic progressive, 666; In 
polyneuritis, 606; In progressive paraly- 
sis, 697; In spinal meningitis, 680; in 
tabes dorsalis, 637; In traumatic neuro- 
sis, *736. 

shqpths. Inflammations, rheumatic, 974. 

Tenesmus In dysentery, 929. 

In proctitis, 816. 
in rectal ulcers, 321. 

Teres major, paralysis of, 484. 

Testicles, atrophy of. following orchitis 
parotidea (infections'), 939. 

Tetanus, 888. 

bacilli, 'diagnostic Importance of, 989; Im- 
portation of. Into the body, 989; mor- 

• pfcolOfT Of, « I. 


Tetanua, oryptoguirtle (Mkqmtblo), m. 
diagnostic value of the symptoms of. 990. 
differential diagnosis of, from hydrophobia, 
993, 994; from hysteric meams, 992; from 
masticatory snasnr. 092: from 
spinal and cerebro-splnal, 991; from mus- 
cular rheumatism; 992; from strychnine 
poisoning, 992. 
due to vaccination, 9. 

Immunisation against, 989. 4f 
local, 989. 

mode of Infection In. 989. 
morbid. picture of, 290. 
neonatorum. 989. > 

of the head, differential diagnosis* SOL 
puerperal, 989. 
rheumatic, 989. 
traumatic, 989. 

Tetany, 748. 

mtlological factors of, 760. 
and myxeedema, 768. 

Chvostek's sign of, 740. 
conduct of the nerves In, 749. 
differential diagnosis of, from arthro- 
gryphosis Infantum, hysteria and teta- 
nus, 760. 

epidemic occurrence of, 760. 
in gastrectasis. 288. 
of rhachltlc children, 864. 
secondary phenomena In, 740. 
spastic condition tiw.749. 

Trousseau's sign of^49. 

Thomsen's disease, 768. 
myotonic reaction (Brb) in, 768. 

Thoracic glands, neuralgia of, 466. 

Thoraclcus longus, paralysis of, 486. 

Thorax, barrel shape, in emphysema, Hi. 
deformities of, rhachltlc, 858. * 
examination of, vli. * 

in mediastinal tumours, 147. 

In pneumonia, fibrinous, 128. 
phthisical, in tuberculosis, 184. 
systolic retraction of apex of heart. 45. 

Thought, capability of, central station of. 

Thrill/ prcesystollc, in mitral stenosis, 16. 
systolic In aortic aneurysm, 64; in aortic 
stenosis, 27; persistence of aortic teLh- 
mus, 38; pulmonary stenosis, 29. 

Thrombus formation In right heart and 
veins cause of embolism in pulmonary 
artery, 139. 

Thumb, musculature of the, atrophy of, In 
paralysis of the median nerve, 491; In 
poliomyelitis anterior, chronic progress- 
ive, 664; In syringomyelia, 672. 
paralysis of the, 489, 490, 491. 

Thyreo&rytffinoideus Internus, functions of, 

86 . 

Thyreoid gland, the, and exophthalmic 
goitre, 769, 763; aad myxeedema, 768. 

Thyreoldltia in acute articular rheumatism. 
974. 

Tibialis paralysis, 496. 

Tic convulstf, 496, 736, 748. 
general, 748, 
rotatorlc, 499. 

Tissue shreds in the sputum In pulmonary 
abscess, 142; In pulmonary gangreno, 144. 
stools In chronic intestinal catarrh, 817; la 
intestinal ulcer, 319. 
urine In nephrophthisis, 374. 

Toes, position of. In hereditary ataxia, 660. 
in^paralysls of the peroneus, 484; tibialis. 

Tongue, atrophy of, # hemlatropbla pro- 
gressive facialis, 768: hypoglosaus paral- 
ysis, 481; in progressive bulbar paral- 
ysis, 618; muscular atrophy, 618; obloa- 
gata disease, 008* 

coating of, unilateral neuralgia of tfitg Ha- 


874; In typhoid fever. 911; In typlhtt, 8ff. 
deviations of, upon putting forjfc. In uni- 
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Tooigy^gMgfMtiCtc utilisation ef the <ec 
dlrtufeStosa of taste of. msm. m. 


musculature of fibrillary 
bolter myositis 

paralysis of. la poas-medulla affections, 
106, CIS. 

rgSmi ot Cl^norti uf symptoms, 498; 

Um! taTtttk.m, 8*0; in enteric hw, KU; 
• in xelaprtac fa* or, (04; la o oa rl at i an. 
874. 

tubercular ulcers of (be, 887. 

Tormina lntostlnorum. 840. 4 

Torticollis, 487. 
rheumatic. 768. 

Toxlnes, ntiologfcal significance in Infec- 
tious diseases. 888; immunity of organ- 
ism to bacterial. 861; In cholera. 888; in 
Landry's oaralysls. 688. 
effect of. upon the body. 888; in anthrax, 
998; in diphtheria, 941; In tetanus, 989. 
nature of. 868. 

Trachea, compression of. by mediastinal tu- 
mours, 98. 
diseases of, 90. 

Oliver's symptom in aneurysm of aorta, 

66. 

Tracheostenosis, diagnosis of, 77. 
causes of, 99. 
due to foreign bodlem 99. 

In tracheotomy, 99/ 

Tractions diverticulum, 262. 

Transfer symptoms In hysteria, 729. 
Transudates and exudates of the thoracic 
cavity, differential diagnosis of, 161. 
Trapezius muscle, paralysis, 480; bilateral, 480. 
spasm of, 498. 

Trauma causing abscess of the brain, 695. 
functional disturbances of the nervous sys- 
tem, 784. 

meningeal spasms; 718. 
neuralgias, 449. 

Tremor, and athetosis, 747. 
epileptic, 740. 
hysteric, 726. 

in cerebellar tumours, 684. 

In dementia paralytica, 697. 

In Graves's disease, 760. 

In multiple sclerosis of the cord, 689. 
ln^paralysls agltans, 761; varieties of, 752, 

In traumatic neuroses. 784. 

In writer's cramp, 601. 

Trichinosis, 999. 
blood condition in, 1000. 
diagnosis, 999; differential, from cholera 
nostras, 1000; from poliomyelitis, 1000. 
mleroecoplo findings of the faeces and 
muscles, 1000. 
mode of 'infection, 889. 
pathogenesis of, 999. 
symptoms of, 999. 

Tricuspid insufficiency, 80; combination with 
aortic insufficiency, 81; differential diag- 
nosis, 32; in myocarditis, 60; in pulmo- 
nary emphysema, 113; symptoms, 80; in 
• venous pulse, 81, 82; relative, 82; steno- 
sis, 88; congenital, 88; symptoms, 88. 
Trigeminus, anaesthesia In the region of, 
441; la tabes dorsalis, 648. 
eofguctlon of taste perception by, 438, 489, 

neuralgia of, 481; in the first branch, 461; 
in the second teuch, 462; in the third 
branch, 468; differential diagnosis of, 
408; In sinus thrombosis, 717; In tabes 
dorsalis, 889, 646. 
tfitVMtheals of, la tabes, 646. 

. paralysis of the motor portions of, 467; al- 
ternating Id pontine disease, 907, 608; 

4 seat of, 467. 

Trismus, diagnostic criteria of. 496; in men- 


tmttohings. In 
Sitls i»Tm 


Troebleart^nuelsus of $h*» In the middle 

paralysis of, $96; double picture 'la, 499; 
eye movements In, 499; In tabei dorsalis. 
681; nuclear, 416; seat of the cause of 
paralysis of, 497. 

Trophic disturbances after apopletle Insult, 


Troptdc dleturtenc 
in anamlcs, mb 


n anamlcs, IB; In compression myelitis, 
690; In msdlanuf paralysis, 481; in men- 
ingitis, 704; in multiple sclerosis, 691; 
in myelitis, 678, 674. 676; In neuralgias, 
447; In neuritis, 609; in syringomyelia, 
672; in tabes dorsalis, 646; In toSny, 749.. 


origin of, '626. 
Trophoneuroses, 764. 


trwwi wwiw sriwn* w. wo, in ssen- 

togitUL 704; tn tetanus. Hi; in trtehtno- 
to Invasion of tedfceus bacilli, 989, 


Tropical fever, 984. 
parasites of, 977. 

Trunk, musculature of the, paralysis after 
apoplectic attacks, 067. 

Tubercle bacilli, differentiation from lep- 
rosy bacilli and smegma bacilli, 189, 
in pleuritic exudates, 168. 
in pulmonary tuberculosis, 180. 
in sputum In laryngeal tuberculosis, 75. 

In the blood and urine In acute millary 
tuberculosis, 967. 

In tuberculosis of the palate and pharynx, 
287. 

'methods of staining, 180. 
proof of, in urine in nephrophthisis, 876. 

Tubercles in the spinal-cord canal, 684. 
of the brain, occurrence of. in childhood, 
and their diagnostic significance, 68a 

Tuberculin, use for diagnostic purposes, 
181, 418. 

Tuberculosis, general, Uiffuse, 966 (see also 
Acute Miliary Tuberculosis), 
giving rise to meningitis, 766, 767, 769, 969; 
spinal, 681. 

local, 669; of the brain (solitary and mul- 
tiple tubercles), 690; of the lungs after 
measles, 867; of the vertebral column, 
864. 

of the bladder, 898; of the Intestines, 828; 
of the kidney, 874; of the larynx, 74, 75; 
of the lungs, 180; chronic (see Lungs); 
of the palate and pharynx, 244; of the 
peiitonnum, 417; of the spleen, 282; of 
the stomach, 279; of the tongue and oral 
cavity, 287; of the vertebrae (see Spondy- 
litis). 

pulmonary, after measles, 867; after per- 
tussis, 949; after typhoid fever, 938; In 
diabetes, 889. 

Tugging, tracbeal, In aortic aneurysm, 66. 

Tumour, in carcinoma of the Intestine, 896; 
of the stomach. 281. 

In perltypblltls, 812. 

In stenosis of the Intestine^ 885. 
of the brain, 680; In the central cranial 
fossa, 686; In the posterior cranial fossa, 
686; of the lobes or the brain, 686. 
of the spinal cord and Its meninges, 688, 
588. ? 

pulsating, in aortic aneurysm, 64. 

Twltchlngs, epileptic, In cortical lesions of 
the central convolution, 660, 671. 

Typhlitis, 811. 
and Intestinal stenosis, 888. 
constipation in, 812* 

differential diagnosis, 818; from cscal tu- 
mours, 814. 
examination of, 814. 
fever in, 812. 
stercoral Is, 812. 
ulcer formstion in, 812. 

Typhoid bacilli, distribution outside of the 
body and transmission, 906. 
effect of. In the intestinal canal of in- 
fected individuals, 906, 907. 
vomiting In. 812. 

Typhoid bacilli In plourltlc exudates, 192. 
bilious, differential diagnosis from Well's 
disease, 219. 

tenr, W: abortive fame of, JU; rtw 

formation duo to, MC; wtiolofy of, MM; 
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afebrile, 919; ambulatory* 919; caualng 

a itnal meningitis, 681; complications of. 

4, 916. 918, 917, 918; on the part of the 
circulatory Organs, 917; of tbs digestive 
organs, 916, 918; of the nervous system; 
918; of the respiratory organs, 917; of the 
akin, muscles, bones, urinary, and sexual 
organs, 918; diagnosis of, 408, 919, 920; dif- 
ferential, 922; from acute miliary tubercu- 
losis, 928, 969, 980; from anthrax lnternus, 
926; from central pneumonia, 926, from 
cryptogenetlc septicopyemia, 924; from 
gastric fever, 928; from Influenza, 988; 
from measles, 925; from meningitis, 926; 
from relapsing fever, 924; from scarla- 
tina, 925; from small-pox, 926; from 
typhus fever, 924; with the Qruber- Widal 
reaction, 920; duration of, 908; eruption 
of, 912; Incubation period, 908; Infection, 
907; course of, 907; Influence of the state 
* of ground-water upon infection with, 907; 
Jaundice in, 917; meningitis In, purulent, 
918; mixed Infection, 916; morbid picture 
of, first and second weeks, 911 ; third 
week, 912; prodromal stage of, 908; pulse 
In, 910; radlalls paralysis due to, 487; re- 
lapses of, 919; secondary suppuration In, 
918; status typhosus, 911; Btupldus, 911; 
symptoms of, 908, 909, 910, 911, 912, 913, 
cardinal, 921; varieties of, 918; versatlllp, 
911a 

Typhus fever, 898. 
complications of, 898. 
contagiosity of, 896. 

diagnosis of, 899; differential, from enteric 
fever, 899, 924; from measles, 899. 
eruption of, 897. 

eruption and florltlon stage of, 897. 

Incubation period, 897. 

nature of the contagious principle, 896. 

precrltlcal fall, 898. 

prodromes, 897. 

status typhosus, 897. 

symptoms of, 897, 898. 

temperature curve In, 898. 

Tyrosln In urine In acute yellow atrophy of 
the liver, 177. 


U 

Ulcer, gastric, 273; differentiation from In- 
tercostal neuralgia, 278. 

Intestinal, 319; infectious, 328; luetic and 
tuberculosis of the wall of the stomach, 
279; peptic, 322; tuberculosis, 323. 
of the* larynx, 74. 
of the oesophagus, 245, 
of the palate and pharynx, 244. 
peptic, of stomach, 178; and gall-stone 
colic, 216; and pleurisy, 158; complicated 
with gastric catarrh, 270. 
perforating, of the foot, 646. 
tuberculous, of t be* larynx, 74, 75; of the 
oral cavity, 237; of the pharynx, 244. 

Ulnarls paralysis, 489. 
causes of, 489. 

paralysis of the cutaneous sensory branches 
of. 491. 

Undulant fever. 1004. 

Uremia, chronic, 854, 858, 869, 363. 
diagnosis, 869; differential, from cerebral 
* affections, 360; from infectious diseases, 


In acute nephritis, 364; In amyloid kidney, 
.888; In chronic nephritis. 358; In con- 
tracted kidney, 868; In origin of, 259; In 
pbychlcal disturbances, 868. 

Uremia, differential diagnosis of, from 
acute millary tuberculosis, 869. 
from coma dlabetlcum, 888; due to cere- 


braT hemorrhage, 874. 
freupeptleptlc attacks, 748. 
from meningitis, 711. 


from septlcdj 
Urates, market 
tarrh, 266. 


Is, 711. 
ffPmlEi 969. 

excretion of. In gastric oa- 


U rates, m affections of. the liver, 178, 217, ftk 
in pneumonia, 124. 

Urea*^ excretion 4n anemic oondltlons, 777, 

in Asiatic cholera, 98ft; In .contracted kid- 
ney, 862; in diabetes mellitus, 827; In 
leucemla, 796; in nepbrfttti. 262, 267. 

Ureters, concrements In the, 288. 

Urethral crises In tabes dorsalis. 688. 

Urethritis rheumatics, 976. » 

Uric-acid excretion In affections of the liver, 
173. 

In contracted kidney, 862. 
in diabetes mellitus, 827. 

In gout, 846, 
in leucemla, 796. 

in nephritis, acute, 862; ohronie, 862. 
in stones in the bladder, 897; In the kid- 
neys and ureters, 389, 890. 

Urlna spastica In angina pectoris, 67. 
in gastralgla, 298. 
in hysteria, 730. 

Urinary bladder, affections, 898: nervous, 
400? mucous membrane of. 408; anesthesia 
of, 404; hyperesthesia, 408; as cause of 
spasm of the bladder, 408; musculature 
of, 401; paralysis, 401; spasm, 402; tu- 
berculosis of, 398; due to involvement of 
the bladder In the tuberculous process, 
and Inflammation of the urinary pas- 
sages, 398; origin of, 898; velnB of the, 
400; varicose dilatation of, 400. 
caBts in the urine In contracted kidney, 
362; In engorged kidney, 848; In glomer- 
ulo-nephrltls, 356; In jaundice, 208; In 
nephritis, acute, 852; in nephrolithiasis, 
888; in pyelonephritis, 367. 
organs, affections of, 846; condition of the 
urine In, 346, 347. 

sediment, in nephritis, acute, 352; chronic, 
357; in renal tuberculosis, 374. 

Urinate, desire to, in cystoplegla, 401. 

In nephritis, acute, 353. 

In nephrolithiasis, 388. 

Urine, condition or, after apoplectic stroke, 
665, 666; In acute articular rheumatism, 
974; in acute miliary tuberculosis, 957; in 
adlposltas universalis, 841; In ansmlc 
conditions, 786; jn chorea, 745; in cholera 
Aslatlca, 984; In diabetes Insipidus, 837; 
In diabetes mellitus, 828, 824, 826, 826, 827; 
In diphtheria, 944; In dysentery, 929; In 
exophthalmic goitre, 761; In gouty at- 
tacks, 846, 847; in hsemoglobinuria, 812; 
In hydrophobia, 993; In Influenza, 986; In 
leucsBmla, 795; in malaria, 980; In men- 
lngltls, 704; In osteomalacia, 851; In re- 
lapsing fever, 904; in rhachltis, 868; In 
scarlatina, 874; In tetanus, 991; In trichi- 
nosis, 999; In typhoid fever, 914, 918. 
discharge of, in hydronephrosis, 881: In 
peritonitis. 408; in spssm of the bladder, 
402, 403 f or the stomach, 297; Involuntary, 
in floating kidney, 893; In paralysis of 
the musculature of the bladder, 401. 
dripping of, 401. * 

fermentation, axnmonlacal-allrallne, In cys- 
titis, 394, 395. 

In albuminuria, 346; in amyloid aplean, 196; 
In aortic Insufficiency, 26; In cancer of 
the bladder, 399; In concVemen^. 899: ex- 
amination of, 889; In contracted kidney, 
* 362; In cystitis, 896; In engorged kidney, 
848; in fatty kidney, 864; In fibrinous 
pneumonia, 124; in gastric catarrh, 265; 
In Intestinal catarrh, 808; stenosis, 881; 
In jaundice, 208; In liver atrophy, 177; 
carcinoma, 198; cirrhosis, 188; in myocar- 
ditis, 49; in nephritis, acute, 851; ohronie, 
857, 861, 868; suppurative, 867; In nephro- 
lithiasis, 898; In nephrophthisis, 874; In 
nervoua dyspepsia, 296; In pancreatic 
disease, 822; In plenrisy, 157; In pulmo- 
nary tuberculosis*. J|9; in pyuria, 947; In 
renal echinococcus. 884; lnfaral, 874: tu- 
mours. 379. 891. .899; In urm&te Injtdxlea- 
tlon, 369; In Well’s disease, M& 
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Urine reaction 
chronic, 857, 


_ >, 808; In nephritis*' 
7 suppurative, 887; In 


nephrolithiasis. JT4; In pulmonary tubM- 
' entails. 188; In tnberculosts of the bfia- 

retentlon of. 888; cauelnc cystitis, 888. 
secretion of, 'centre for the, in the brain, 
r $tt; in the spinal cord. 524; In Asiatic 
cholera 884; In diabetes Insipidus, 887; 
in diabetes mellltus, 825; In hysteria, 780; 
In malaria, 880; In meningitis, 704; acute 
eerebro-splnal, 861; spinal, 680; in my- 
elitis, 678; In spinal-cord lesion, 526, 627; 
In tetanus, 881; In unllatexal lesion of 
the spinal cord* 682* ** 

■egregator In renal tuberculosis, 876. 

Urobilin Icterus,. 174. 

Origin of, 174. 

Urogenital tuberculosis, 874. 

Implication of bladder In, 888. 
miliary tuberculosis, 867. 

Urticaria In cryptogenetic septlcopyamla, 

lnMnttOtnu, 987. '' 

In neuralgia, 447, 454. 

In neuritis, 508. 

In paroxysmal hemoglobinuria, 814. 

Uyula, oblique position of, In facialis paral- 
ysis, 468, 473. 


Vagus, compression of. by aortic aneurysms, 
mg sympto ms , 65. 

action of, upon gastrlc-julce products, 258. 
by mediastinal tumours, 149. 
lesions of, as cause of asthmatic attache, 
106. 

neurltlc affections of, 506. 
nucleus and central distribution, 699. 
paralytic symptoms,- 479. 

Valye in pneumothorax, 166. 
organically closed and mechanically closed, 

symptoms, 187. 

Valvular defects of the heart, 11. 
combined, 83. 
of the right heart, 28. 

Varicella, 888. 
and variola, 889. 
character of, 889. 

differential diagnosis of, from artificial ex- 
anthema, 890, 891; from herpes, 890; from 
miliaria vesicles, 890; from pemphigus, 
890; from varioloid. 890. 
eruption of, 889; successive crops of, 889. 
Incubation period, 889. 

Infection In, 889. 

of the mucous membrane, 890. 

.symptoms of. 889, 890. 

Varices of the bladder, 400. * 

Variola, <680. 

Varioloid, 88 


confluens, 885;. development of the eruption, 
886; morbif picture of, 886. 
non-febrllls, 886. 
pemphlgosg, 886. 

pusbula hmmorrhagtea, 886; morbid pic- 
- ture, 886. 

sine exanthemata, 886; diagnosis, 886. 
varieties, 885, 886. 
vera, 886. 
yerrneosa, 885. * 

Vascular murmurs^n mediastinal tumours, 

Vascular nerve etfctres In the spinal cord, 
anatomical position of, 525. 

Vaso-motor disturbances after apoplectic 
•stroke, 665. 

in 'acromegaly, 767; In affections of the 
- oerebrsl peduncles, 630, 631; In anemic 
conditions, 788; In capsular affections, 
(47; In cerebral anemias, 700; In disease 
* nf ih®* posterior horns of the cord, 626; 
in facialis paralysis, 471, 478; In lesion of 
the Central convolutions, 660; in menin- 


gitis, 704; in myelitis, 676; in neuralgia. 
447; of the trigeminus. 461: In neuras- 
thenia, 732; In neuritis, 604; multiple, 
* 668; in poliomyelitis posterior. 670; la 
spinal progressive muscular atrophy ,566; 
in syringomyelia, 672; In tabes donahs, 
646; in unilateral lesion of the cord, 882; 
origin of, 626. 

Vaso-motors, centres for, 525, 606. TOO. 

toxic paralysis of, In enteric fever, 918. , 

Veins of the throat, collapse of the, In peri- 
cardial synechlse, 47. 

In Inspiratory swelling of, in mediastinal 
pericarditis, 47. 

in pulsation of, in heart diseases, 2; in 
pulmonary emphysema, 113. 

Veins, pressure In, In cardiac diseases, 2. 
Velum medullare antlcum and postlcum, 
697. 

Venous compression in aortic aneurysm, 6fc 
In mediastinal tumours, 149. 

Venous murmurs In annmlc conditions, 784. 
thrombosis and phlebitis in gout, 847; in 
multiple myositis, 767. 

Venous murmurB In hepatic region, from 
dilatation of the portal vein, 182. 

Venous pulse In cardiac disease, 2. 
dlastollc-prffisystollc, 2. 

In tricuspid stenosis, 33. 

Ventricle of the heart, atrophy of (concen- 
tric of the left In pure mitral stenosis), 
16. 

dilatation and hypertrophy of the left, 16; 
In aortic Insufficiency, 20; In nephritis; 
363; In persistence of the aortic Isthmus, 
38. 

dilatation and hypertrophy of the right, 16; 
^JbCOftO^lostenoslB, 96; in congenital 
'safe •• 28; in omphysema, 113; 
9^-— ■SfiR teumonla, 129; In mitral 
stritta ^ ■ * * pulmonary atelectasis, 
107; in^Tuibsh^Zry Insufficiency, 29; ste- 
nosis, 29; In tricuspid stenosis, 33; In 
valvular disease of the right, 28. 
Ventricles of the brain, anlage of the third, 
634. 

blood extravasations into the same, and 
symptoms, 664. 

dropsy of, and its symptoms, 719, 720; in 
cerebellar tumours, 625. 

Ventricular septum of the heart, defects of, 
37. 

Vertebrae, carles and cancer of the, caus- 
ing pressure paralysis of the cord, 579, 

Vertebral column, curvature of, the cause of 
pulmonary atelectasis, 107; stenosis of the 
oesophagus, 249. 

Vertebral- column, curvatures of, due to 
rhachltfs, 852, 853. 
due to sciatica. 461. 
due to spinal-cord compression, 679. 

In hereditary ataxia, 550. 
painfulness and stiffness of. In compres- 
sion myelitis, 579; In hysterics, 728; In 
spinal meuingltls, 530, 533. 

Vertical position of the stomach, 292. 
Vertigo, cerebellar, 622. 
epileptic, 740. 

In Intestinal disease, 344. 
of tabetics, 546. 
of traumatic neurosis, 735. 

Vesical crises In tabes, 538. 

Vessels, large, malformations, 36. ^ 

disease of, 62. M 

Villous cancer of tbe urinary bladalr. 
Visceral crises in multiple' neuritis and tabes 
dorsalis, 538. 

Vision, disturbances of, In central facialis 

in P foci y of S, t£7 corpora quadrtgemlna, 683; 

. of the occipital cortex, 649; In hangor- 
rhages of the brain, 668; In lesion of the 
optic thalaml, 644; in tabes dorsalis, 637, 
638; In traumatic neurosis, 736; In tu- 
mour of the central cranial fossa, 686; In 
unilateral. In abscess of the brain, 693. 
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n*U, m. 


tKQBZ>. 

’ w«tw>TM wmv. ■ pi 


X*»! oorfl, purtyeli «f, hyrteric^m. 


i*‘ 


Vocal oorda, "eadnerlo poeltieh/’ 
memhranoua edheetoui of, 17, . 
tubereuloue akon ot, IS. 

Vocal ooids, penlyels or, 81; trilateral, 84. . 
oauaa of. M. 

duo to dietarbucei of Urynge.1, Inferior 

of laryngeal, aoporlor 

In. aneuryim'of aorta, <8. 

'to fflodlaatlnal tnmoure, 149, * 

In perleardltla, 41. 
to pulmonary tnborculoolo, US. 
unilateral, 84. 

Tola manus. ancBsthdtla oL 490# 
VMn gp bntlonof Itwto acute yellow 

to olnfeoila, 180 . 

to anlargement of, to prolonged Jaundice, 

M, 

Vomiting in cerebellar dlaeaeee, 684. 

to cholera Ailatlca, DM. , v 
Vomiting, to gaatrectaele, 887. 'vf 
lg gaatrle cancer, 280; ulcer, 274;: In Intes- 
tinal etenoele, 811: In nephritic acuta, 
ohronJba. 888: In nervous, 2W, 802, » 
7 pOrieardltta, 41; In perltonltle, 
llperitypblltle, 812; In Well’* dle- 

Voz choleric, 88L 


.884; 

806; 

406: 


tnopable pyloric tumour 
un,]» traneveree colon. 
Igbe, 806s and 



1 picture. 

differential dlagnooto 818. 

vSasssi* ** “•“ •• 

«K8S»3rai • ■ ' ■ 

complication* nt, 948. 4 

contagiosltx of, 947. * 

diagnosis ft 946; differential, 94% 

following measlps,.4ft 

paroxysms of cough In, 946; cause, 847; 


« subsequent condition of, 948. 
Iqquelft, 949. 
mptoms of. in tlM 
in the cortical sta| 
rive a^age, 946. * 

1, paralysis of, In 


symptoms of. In the catarrhal stage, 146; 
In the cortical stage, 948; In the convul- 


Will, 


functional brain dls- 


WaadtMtt kidney, «y*, and carcinoma of 
the Intestine, 887; and corsetJflhfullyer L 
Wi and intestinal sten^-^\Ia tu- 
mlnrs of aalkMaddefV . id pyloric 
tumours, 89t; npd wanuerlng spleen, 892. 
differential diagnosis, 892. 
hydhmephrosls In torsion, 882. 

• lEssrceratlon symptoms, 898. 

%££ « ». 

teettoei M; tad too 

and focal tumours, 

834; end thickened! 
wandering kidney. 892. i 
Warmth, perception of, centre of, In the 
brain, 526. 

conduction of, In the spinal cord, 621, 626, 
671. 

disturbance of, In affections of the poste*, 
rlor horns of the cord, 626; In Graves's 
disease, 761; In paralysis agttans, 752. 
terminal organs of, In the skin, 436. 


In hysteria, 728. 

Williams's tracheal sound In pleurisy, 168. 

In pneumonlo infiltrated lungs, 128. 
Wintrich'* sign over pulmonary cavities, 181 
Word deafaSi. 66L 
sounds, dsntral station of, 661. 

Worm, injuries of the, In the cerebellum, 
628. 

Writer's cramp, 601. 

eleotrlc Irritability of the muscles In, 602. 
Writing, analysis of, 666. 
diagrammatic description of the process 
pf, 667. *r 

disturbance! of, In aphasia, 666, 667; in 
4 progressive paralysis, 697. 


Xanthopsl In Jaundice, 208. 
X-rays in aortic aneurysm, ft 
X-rays In cancer of the bowel, 
In nephrollthtasls, 289. 

X-rays In renal calculi, 889. 


Yellow ?ever. 100L 
atlology or, 1001. 4 
clinical picture of, 1001. 
diagnosis of, 1002. 
mode of transmission of, 1001, 
ethology of, 1001. 

i of the disease of, 1008. 


S 
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THE END 








